
574 0

File:541.460.000n
C.H.

THE MEMPHIS DEPOT

TENNESSEE

ADMINISTRATIVE RECORD

COVER SHEET

AR File Number 5"_c_



_.H. 57_

FINAL SAFETY SUBMISSION
for

Chemical Warfare Materiel

Investigation/Removal Action
At

Dunn Field

Former Defense Distribution Depot Memphis, Tennessee
(DDMT)
Book 1

Volumes I & II

WP/SSHP

Contract# DACA87-97-D-0006

Delivery Order 0012

January 2000

Prepared For:

U.S. Army Corps of Engineers
Huntsville, Alabama

Prepared By:

UXB International, Inc.

Ashbum, Virginia

UXB Internatior_, Inc_
21641 BeaumeadeCircle
S(.ute301
Ashburn,VA 20147-6002

U.S. Army Engineering& SupportCenter
4820 Univers=tySquare
Huntsville, AL 35816-1822



"_ " ,,_'_', F_er DefOnse Depo phis, Tenness_)UXBJntemational,10_. • _- - _ '- ,.,

TABLE OF CONTI NTS

EXECUTIVE SUMMARY ........................................................... ,.,.,,.- ............................. 1

1.0 iNTRODUCTION,: .............. ._............... :,;,:;.._:........-..:.,-...........: ...... _...................... ;;.:4"

1.1.0 General....._ ................................. i .................. :......................................... -_....................................... 4

1.2.0 Work Summary and UXB Project Objectives ................................................................................ :..4

1.3.0 Location ..................................... _..'......i..' ........ '............................................................ ; ...................... 4

1.4.0 Topography/Chmate ................................................................................................................ :...::... 5

1.5.0 Site History ........................................................................... : ......... : ......................... :....... ;..;......:..... 5

1.6.0 Prewous Investigabons .......................................................................................... :; ........... :..: ......... 5

1.7.0 Project Organization ..................................................... =................................. ;..: ........ :..; .................. 6

1.8.0 Work Plan Outhne ............................................................................ ;.............................................. 7

1.9.0 CWM Chemicals of Concern ............................................................................................... : ....... :.... 8

1.10.0 Sod Clean'Up Standards ................. : ............................................................................................... 8

2.0.._ CONVENTIONAL EXPLOSWES MANAGEMENT PLAN..; ....... ....._ ...... ..,;,,.,,14

2.1 0 General ........................................ !._... ........................................................................ ;: ................. =...._4

2.2.0 Licenses/Permits .......................................................................................................................... ;.;... 14 __

2.3.0 Acquisibon ......................................................................................................................................... 14
2.3.1 Descnption and Estimated Quantity of Explosives ............................................................... 14
2.3.2 Acqumltlon Source .................................................................. _:............ ..,..;.':L.._:_..,....,.v.,._.;,...,;..14

2.4.0 Initml Rece/p_t,.._.?..,_. ......... :..................................................... :.............................. :....- ............... :.:.. 15

2.4.1 Procedures for Receipt ......................... , ........ _....,_................................. ....... .: ....................... 15
2.4.2 Procedures for Reconcihng Discrepancies Up'on Receipt ........................... : ........................ 15

2.5.0 Storage ......................................... '............. '.....L..;::..:;.: ................................................ :...,,.; .............. 15 , -

2.5.1 Exploswe Storage Facility ................................ /.." ................................................ :............... 15 :
2.5.2 Physical Security .......... ; .............................................................................. :.......... ; .............. 15 _

2.6.0 Transportation Rrocedures .....................' , : ............................................... ,;.;_......................................... 16 ,

2 6.1 Transport from Storage Facdity to On-_Site Disposal Locatior_s .:,.: ....................................... 16

2.6.2 Vehicle Requirements for TranspoSing Exp!omWs .;. .......................................... :.... ............ 16
, . • , r

2.7.0 Receipt Procedures... ....................... :......._;_.,..'.....;L:..:.._..._..................................... "._........... ; .............. 17 ,

2.7 1 Procedures .................................... _...................................................................................... 17 _,
2.7.2 Authonzed IndMduals ................................... ;.... ................................. ;................................. 17

Dehver Order 0012 DRAFT FINAL_ i
November 1999
WorkPlan _ _ - " "



FormerDefense DepotMemphis,Tennessee 5 7 4

\

UXBInternational,Inc

2.7.3 Certification of Use of Explosives .......................................................................................... 17

2.7.4 Procedures for Reconciling Receipt Documents and Proposed Intervals ............................ 17

2.8.0 Inventory ............................................................................................................................................. 17

2.9.0 Lost, Stolen, or Unauthorized Use of Explosives .............................................................................. :17

2.10.0 Return to Storage of Unexpended Explosives ................................................................................. 18

2.11.0 Disposition of Remaining Explosives at the End of Site Activities .............. _..:................................. 18

2.12.0 Forms ............................................................................................................................................... 18

3.0 INTRUSIVE EXCAVATION PLAN ...................................................................... 20

3.1.0

3.2.0

3.3.0

3.4.0

3.5.0

3.6.0

3.7.0

3.8.0

3.9.0

3.10.0

3.11.0

3.12.0

Introduction ..................................................................................................................................... 20

Field Work Flow ............................................................................................................................. 21

Mobilizabon .................................................................................................................................. 22

Pre-Operational Exercises ........................................................................................................... 22

3.4.1 Table Top Exercise ........................................................................................................... 22
3.4.2 Pre-Operatlonal Survey ..................................................................................................... 23

Englneenng Controls ...................................................................................................................... 23

Maximum Credible Event ............................................................................................................... 24

3.6.1 Definition of Maximum Credible Event .............................................................................. 24
3.6.2 Determination of the MCE ................................................................................................. 24

3.6.3 Use of the No Significant Effects (NOSE) Dtstance .......................................................... 24

Soil/Debns Waste Sampling and Characterization ........................................................................ 25
3.7.1 Soil/Debns Waste Characterization Program Rationale ................................................... 25

3.7.2 Soil/Debris Waste Characterization Sampling Locations and Rationale .......................... 26
3.7.3 Waste Characterization Sampling Equipment and Procedures ....................................... 26

3.7.4 Addlbonal Soil Sampling and Charactenzatlon .......... .'...................................................... 26

Samphng Program For Intact Non-CWM Items .......................................................................... 27

Compliance (Verification) Samphng Program ................................................................................ 28
3.9.1 Compliance Sampling Program Rationale ........................................................................... 28

Investlgabon-Denved Waste Sampling Program ........................................................................... 28
3.10.1 IDW Samphng Program Rationale .................................................................................... 28

3.10.2 IDW Sampling Locations and Rationale ............................................................................ 28
3.10.3 IDW Sampling Equipment and Procedures ...................................................................... 28
3 10.4 IDW Samphng Frequency, Designation, and Analysis ...................................................... 29

General Sampling Guidelines ........................................................................................................ 29

Sample Labehng, Handhng, Custody and Shipping ....................................................................... 30
3 12.1 Sample Containers ............................................................................................................ 30
3.12.2 Sample Labels ................................................................................................................. 30

DeliverOrder 0012
November1999
Work Plan

DRAFT FINAL u



UXB InternabonaL Inc Former Defense Depot Mernph=s, Tennessee

574 4

o

3.12.3 Sample Preservation and Holding Times .......................................................................... 31
3.12.4 Sample Shipping ............................................................................................................ 31

3.13.0 Samphng Equipment Decontamination .......................................................................................... 32

3.14.0 Excavation Activities ..................................................................................................................... 33
3.14.1 Site Reconnaissance ....................................................................................................... 33
3.14.2 General Project Safety Requirements ............................................................................. 33
3.14.3 Excavation Procadures .................................................................................................... 34
3.14 4 Shoring or Sloping ........................................................................................................... 35

3.15.0 Safe Access ............................................................................................................................... 36

3.16.0 Excavated Materials Handling, Packaging, And Temporary Storage ............................................ 36
3.16.1 Initial Visual Screening During ........................................................................................ 36
3.16.2 Conventional Ordnance ................................................................................................... 37
3.16.3 Chemical Warfare Materiel ............................................................................................... 38
3.16.4 Unknowns ........................................................................................................................ 38
3.16.5 Processing CWM-Contaminated Soil and Debris ............................................................ 38

3.17.0 Roll-Off Staging Procedures ........................................................................................................ 38

3.18.0 Air Monitoring ................................................................................................................................. 39
3.18.1 Introduction ..................................................................................................................... 39
3.18.2 Identification of Equipment ................................................................................................ 39
3.18.3 Excavation Monitoring ...................................................................................................... 40
3.18.4 Chemical Warfare Materiel Monitoring .............................................................................. 41
3.18.5 Soil and Debris Monitoring Prior to Transportation ........................................................... 41
3.18.6 Mobile Area Monitoring .................................................................................................... 41
3.18.7 Monitoring for Airborne Dust ............................................................................................. 42

3.19.0 Excavation Equipment Decontamination ...................................................................................... 42

3.20.0 Survey Program ......................... 42

3.21.0 Backfill Operations ................ 42

3.22.0 Site Restoration .............................................................................................................................. 43

3.23.0 Site Demobilization ........................ 43

Attachment WP 3-1 Filtered Air Containment Structure Specifications ...................................................... 59

Attachment WP 3-2 Specifications for the Transportable Carbon Filtration System .................................. 65

4.0 EQUIPMENT PLAN ........................................................................................... 71

4.1.0 Introduction ........................................................................................................................................ 71

4.2.0 Equipment .......................................................................................................................................... 71
4.2.1 Description and Quantity ....................................................................................................... 71
4.2.2 Sources and Rental/Acquisition Costs .................................................................................. 71

4.3.0 Consumable Supplies ...................... .................................................................................................. 71

Deliver Order 0012

November 1999

Work Plan

DRAFT FINAL ill



UXBInternational,Inc FormerDefenseDepot Memphis,Tennessee 5 ? _ 5

4.3.1 Description and Quantity ....................................................................................................... 71

4.3.2 Source and Rental/Acquisition Costs .................................................................................... 71

4.4.0 Procurement ....................................................................................................................................... 77
4,4.1 Purchase Items ..................................................................................................................... 77

4.4.2 Government Furnished Equipment (GFE) ............................................................................ 77
4.4.3 General .................................................................................................................................. 77

4.5.0 Recewmg ............................................................................................................................................ 78
4.5.1 Procedures ............................................................................................................................ 76

4.5.2 Quality Control ....................................................................................................................... 78

4.5.3 Shipment Discrepancies ....................................................................................................... 78

4.6.0 Storage Plan ....................................................................................................................................... 78
4.6.1 Storage .................................................................................................................................. 78
4.6.2 Secunty ................................................................................................................................. 79
4.6.3 Motorized Equipment ............................................................................................................ 79

4.7.0 Accountability ..................................................................................................................................... 79

4.8.0 Inventories .......................................................................................................................................... 79

4.9.0 Maintenance ............................................................... 79
4,9.1 Preventwe Maintenance ........................................................................................................ 79

4 9.2 Calibration .............................................................................................. 79
4.9.3 Unscheduled Maintenance ................................................................................................... 80

4 10.0 Ultimate D_sposal Plan .................................................................................................................... 80
4.10.1 Disclosure of Excess ........................................................................................................... 80

5.0 WORK, DATA, AND COST MANAGEMENT PLAN .......................................... 81

5.1.0 General ............................................................ 81

5,2.0 Project Management .......................................................................................................................... 81
5.2.1 Project Design ....................................................................................................................... 81
5.2.2 Mobilization ..................................................................... : ..................................................... 81

5.2.3 Project Execution .................................................................................................................. 81
5.2.4 Demobilization ....................................................................................................................... 82

5.3.0 Work Accomplishment ....................................................................................................................... 82

5.4.0 Cost Control ..................................................................................................................................... 82
5.4.1 General .................................................................................................................................. 82

5.4.2 Supervision, Tracking, and Cost Control Methodology ........................................................ 83

5.4.3 Efficiency Improvement Methods .......................................................................................... 83
5.4.4 Cost/Schedule Control System ............................................................................................. 83

5.4.5 Project Costs ...................................................................................................................... 83

5.5.0 Project Organizational Structure ....................................................................................................... 84

5.6.0 Recurnng Dehverables ...................................................................................................................... 84

DehverOrder 0012
November1999
WorkPlan

DRAFT FINAL iv



UXB International,Inc. FormerDefenseDepotMemphis,Tennessee 5 7 4 6

6.0 CONVENTIONAL ORDNANCE HANDLING PLAN ............................................. 85

6.1.0 Introduction......................................................................................................................................... 85

6.2.0 UXO Disposal ..................................................................................................................................... 85

6.3.0 UXO Idenbfication/Charactedzatlon ................................................................................................... 86

6.4.0 Evacuabon .......................................................................................................................................... 86

6.5.0 Protective Works ................................................................................................................................ 86

6.6 0 UXO and Exploswes Transportation .................................................................................................. 87

6.7.0 UXO Storage ...................................................................................................................................... 88

6.8.0 Responsibihtles .................................................................................................................................. 88

6.9.0 Overall Safety Precauttons ................................................................................................................. 89

6.10.0 Demohtlon Procedures ..................................................................................................................... 90

6.11.0 Post Demolition/Disposal Procedures ............................................................................................ 93

7.0 ENVIRONMENTAL PROTECTION PLAN ........................................................... 95

7.1.0 Introduction......... '.............................................................................................................................. 95

7 2 0 Protectton of Natural Resources ....................................................................................................... 95
7.2.1 Pre-Construction Survey ....................................................................................................... 95
7.2.2 Land Resources ................................................................................................................. 95
7.2.3 Water Resources ................................................................................................................. 95
7.2.4 Air Resources ....................................................................................................................... 96
7.2.5 Htstoncal and Archaeological Resources ............................................................................ 96

7.3 0 Vegetatton Control ............................................................................................................................ 96

7.4.0 Waste Control And Disposal ............................................................................................................ 97
7.4.1 Sohd Waste .......................................................................................................................... 97
7 4 2 Sanitary Waste ...................................................................................................................... 97
7.4.3 CWM And Hazardous Waste ............................................................................................... 97
7.4 4 Investigation Denved Waste ................................................................................................. 97

7.5.0 Site Restoration Plan ......................................................................................................................... 98
7.5.1 Post-Removal Clean-up ........................................................................................................ 98
7.5.2 Temporary Facilities .............................................................................................................. 98
7.5.3 Disturbed Areas ..................................................................................................................... 98
7.5.4 Backfill Placement ............................................................................................................... 98
7.5.5 Grading ................................................................................................................................ 98
7.5 6 Reseeding/Tree Planting ..................................................................................................... 99

7.6.0 Spill Control Plan ............................................................................................................................... 99
7.6.1 Preventative Spill Control Measures ................................................................................... 99
7.6.2 Emergency Sptll Response .................................................................................................. 99

DeliverOrder0012
November1999
WorkPlan

DRAFTFINAL v



UXB International,Inc. FormerDefenseDepotMemphis,Tennessee 5 '74 7

7.7.0 Petroleum Products ............................................................................................................................ 99

8.0 CHEMICAL DATA QUALITY MANAGEMENT PLAN ........................................ 101

8.1.0 General ............................................................................................................................................. 101

8.2.0 Chemical Data Quality Objectives .................................................................................................... 101
8.2.1 Statement of the Problem ................................................................................................... 102

8.2.2 Identification of Decisions102

8.2.3 Identification of Inputs to Decisions ..................................................................................... 102
8.2.4 Defimtlon of Study Boundaries ............................................................................................ 102
8.2.5 Development of Decision Rules ........................................................................................ 102

8.2.6 Speclficabon of Limits on Decision Errors .......................................................................... 103
8.2.7 Optimization of Investigation Design for Obtaining Data .................................................... 103

8.3.0 Project Organization and Data Quahty Management Responsibilities ........................................... 103

8.4.0 Contract Laboratory Certification ..................................................................................................... 104

8.5.0 Sample Types .................................................................................................................................. 104

8.6.0 Sample Collection Procedures and Locabons .............................................................................. 105

8.7.0 Sample Handhng, Custody, and Documentation ............................................................................ 105

8.8.0 Laboratory Analytical Procedures ................................................................................................. 106

8 8.1 Analytical Methods ........................................................................................................... 106
8.8.2 Method Detection Limits .................................................................................................... 106

8 8.3 Instrument Calibration and Frequency ............................................................................. 107
8.8.4 Preventative Maintenance ................................................................................................. 108

8.9.0 Quality Control Requirements ........................... :......................................................................... 109
8.9.1 Prec=s_on .............................................................................................................................. 109

8.9 2 Accuracy ............................................................................................................................ 110

8.9.3 Representativeness ........................................................................................................... 110
8.9.4 Comparabd=ty .................................................................................................................... 111

8 9 5 Completeness ................................................................................................................. 111

8.10.0 Internal and External QC Controls ................................................................................................ 111

8.10.1 Field Quality Control Program .......................................................................................... 112
8.10.2 Laboratory Quahty Control Program ................................................................................ 112

8.11.0 Laboratory Data Review, Validation, and Verification .................................................................... 114
8.11.1 Laboratory Data Review ................................................................................................... 114
8.11.2 Validation and Venficatton Methods .................................................................................. 116

8.11.3 Reconciliation with Data Quality Objectives ...................................................................... 116

8.12.0 Correcbve Actions ........................................................................................................................ 117
8.12.1 Field Correctwe Action .................................................................................................... 117

8.12.2 Laboratory Corrective Action ............................................................................................ 117
8.12.3 Data Validation Corrective Actions ................................................................................... 118

8.13.0 Data Management and Reporting ................................................................................................ 118

Deliver Order 0012
November1999
Work Plan

DRAFT FINAL vt



UXB Internat,onal,tnc FormerDefenseDepotMempb,s,Tennessee 5 ? 4 8

8.14.0 Chemical Data Quality Management Deliverables ........................................................................ 119

8.14.1 Daily Quahty Control Reports (DQCRs) ............................................................................ 119
8.14.2 Non-Routine Occurrence Reports ..................................................................................... 119

8.14.3 Quality Control Summary Report (QCSR) ........................................................................ 119

8.14.4 Removal Action Report ..................................................................................................... 120

9.0 AIR MONITORING PLAN Vl ............................................................................ 132

9.1.0 General ............................................................................................................................................. 132

10.0 QUALITY CONTROL PLAN ............................................................................. 133

10.1.0 Purpose .......................................................................................................................................... 133

10.2,0 Quality Pohcles and Objectives .................................................................................................... 133

10.2.1 Quahty Poltcies ................................................................................................................ 133

10.2.2 Quality Objectives ........................................................................................ . .................. 133

10.3.0 Defmtttons .................................................................................................................................... 133

10.4.0 Associated Material ..................................................................................................................... 135

10.5.0 Responstbilittes ............................................................................................................................ 136

10.5.1 UXB Responsibilities ....................................................................................................... 136
10.5.2 UXB Director of Quahty Responslbihttes ......................................................................... 137
10.5.3 UXB On-Site LCPM/SUXOS Responsibtlities ................................................................. 137

103.4 UXB Quahty Control Personnel ResponstbdttJes ........................................................... 137
10.5.5 UXB Sste Safety and Health Offlcer(SSHO) Responslbihties ......................................... 138
10.5.6 UXB Site Team Members ............................................................................................... 138

10.6.0 Procedure .................................................................................................................................... 139

10.6.1 Quality Control Program ................................................................................................ 139
10.6,2 Work Plan ........................................................................................................................ 139
10.6.3 Preventive Maintenance .................................................................................................. 140

10.6.4 Property Accountabtlity .................................................................................................. 140

10.6.5 Quahty Control Procedures ............................................................................................. 140
10.6.6 Quahty Control Records ................................................................................................. 142
10.6.7 Qualtty Control Aud=ts ..................................................................................................... 142
10.6.8 Quality Control Training .................................................................................................. 142

10 7.0 Dtstribution .................................................................................................................................. 143

Attachment 1 Quality Control Plan QCI Inspection ................................................................................... 145

Attachment 2 RAC Guidelines .................................................................................................................. 156

Attachment 3 Daily QCI Report ................................................................................................................. 157

11.0 WASTE MANAGEMENT PLAN ......................................................................... 158

11.1.0 Anticipated Waste Types .............................................................................................................. 158

11.2.0 Hazardous Waste Defmittons ........................................................................................................ 159

DehverOrder 0012
November1999
Work PLan

DRAFT FINAL vtt



UXB Intematlonal,Inc. FormerDefenseDepot Memphis,Tennessee 5 7 4 9

11.2.1 Charactenstic Hazardous Wastes ..................................................................................... 159

11.2.2 Listed Hazardous Wastes ................................................................................................. 160

11.3.0 Waste Charactenzatlon Procedures .............................................................................................. 160

11.3.1 Waste Samplmg ................................................................................................................ 160

11.3.2 Waste Testing ................................................................................................................... 160
11.3.3 Turn-Around Time ............................................................................................................. 161

11.4.0 Waste Handling .............................................................................................................................. 161

11.5.0 Labeling .......................................................................................................................................... 161

11.6 0 Manifesting ..................................................................................................................................... 161

11.7.0 Scheduling .................................................................................................................................... 162

11.8.0 Transporting .............................................................. ;.................................................................... 162

11.9.0 Receiving Facilities/Points of Contact ............................................................................................ 162

12.0 SAMPLING PLAN .............................................................................................. 165

12.1.0 Soil/Debns Waste Charactenzation Samphng Program ................................................................ 165

12 1.1 Soil/Debris Waste Characterization Program Rationale .................................................. 165
12.1.2 Soil/Debris Waste Characterization Sampling Locations and Rationale .......................... 166
12.1.3 Waste Charactenzatlon Sampling Equipment and Procedures ........................................ 166

12.2.0 Samphng Program for Intact Non-CWM Items ............................................................................... 168

12.3.0 Comphance (Verification) Sampling Program ............................................................................. 168

12.3.1 Compliance Samphng Program Rabonale ....................................................................... 168
12.3.2 Compliance Sampling Locations and Rationale ............................................................... 168
12.3.3 Compliance Sampling Equipment and Procedures .......................................................... 168
12.3.4 Compliance Samphng Frequency, Designation, and Analysis ......................................... 169

12.3.5 Sod Cleanup Goals ........................................................................................................... 170

12.4.0 Investigation-Derived Waste Samphng Program ...................... : .................................................. 170
12.4.1 IDW Sampling Program Rationale .................................................................................... 170

12.4.2 IDW Sampling Locabons and Rationale ........................................................................... 170
12.4.3 IDW Samphng Equipment and Procedures ...................................................................... 170
12.4.4 IDW Sampling Frequency, Designation, and Analysis ...................................................... 171

12.5.0 General Samphng Guidelines ........................................................................................................ 171
12.5.1 Sample Containers .......................................................................................................... 172

12.5.2 Sample Labels .................................................................................................................. 172
12.5.3 Sample Preservation and Holding Times .......................................................................... 173

12.5.4 Sample Shipping .............................................................................................................. 173

12.6.0 Samphng Equipment Decontamination .......................................................................................... 174

LIST OF APPENDICES

APPENDIX A - Statement of Work ........................................................................................................... 189

DehverOrder 0012
November1999
Work Plan

DRAFT FINAL vm



UXB International, tnc FormerDefenseDepot Memphis,Tennessee 5 7 4 ._ 0

L

APPENDIX B - Resumes .......................................................................................................................... 239

TABLE OF FIGURES

WP 1-1 Area Map .............................................................. :........................................................................... 9

WP 2-1 Procedures for Receipt of Explosives ............................................................................................ 19

WP 3-1 Typical S_te Layout ......................................................................................................................... 44

WP 3-2 Site 1 Flow Diagram ....................................................................................................................... 45

WP 3-2A S=te 24A Flow Diagram ................................................................................................................ 46

WP 3-2B Flow Diagram ............................................................................................................................. 47

WP 3-3 Site 24-B Excavation Approach ............. _....................................................................................... 48

WP 3-4 Site 24-B Excavation Approach-Detailed ....................................................................................... 49

WP 5-1 Work Plan Development tlmeline .................................................................................................. 84

WP 8-1 Chain of Custody Form ............................................................................................................... 121

WP 8-2 Example Cooler Rece=pt Form .................................................................................................... 122

WP 10-1 UXB On-Site Quality Control Organlzatton ................................................................................ 144

WP 1t-1 Waste Inventory Log ....................................................................... '........................................... 163

WP 11-2 Waste manifest (Sample) ........................................................................................................... 164

TABLE OF TABLES

WPI-1 Priority Investigation Areas ............................................................................................................ 10

WP1-2 Chemicals of Concern by Site ....................................................................................................... 11

WP1-3 Selection Rationale for Contaminants ............................................................................................. 12

WP1-4 Sod Cleanup Goals for Sites 23A, 23-B, and 1 ............................................................................... 13

WP2-1 Explosives Material Supply ........................................................................................................... 19

WP3-1 Personnel Requirements ................................................................................................................. 50

WP3-2 Site Monitonng/Schedule Action Plan .......................................................................................... 51

WP3-3 Hazard Exposure Monitoring Requirements by Task ..................................................................... 54

WP3-4 Decontamination Solutions for Sampling Equipment ...................................................................... 57

WP3-5 Calculation with no Filtered Shelter ................................................................................................. 58

Dehver Order 0012
November 1999
Work Plan

DRAFT FINAL Ix



UXB International, Inc. Former Defense Depot Memphis, Tennessee 5 ? 4 I 1

WP4-1 Equipment Table ............................................................................................................................. 72

WP4-2 Bid Analysts .................................................................................................................................... 73

WP4-3 Consumables Supply L=st................................................................................................................ 76

WP5-1 Cost/Schedule Control Superviston ................................................................................................ 83

WP 5-2 Work Plan Development Timehne .................................................................................................. 84

WP5-3 Recurdng Dehverables'. ................................................................................................................... 85

WP8-1 Data Quality Levels and Reporting Format Summary .................................................................. 123

WP8-2 Summary of analytical Methods ................................................................................................... 126

WP8-3 ChemJcal Data Quality................................................................................................................... 127

'WP8-4 Quality Control Sample Summary ................................................................................................. 129

WP8-5 Guide to Data Quahhers ................................................................................................................ 131

WP12-1 Field Program Description......................................................................................................... 176

WP12-2 Anticipated Sample Schedule ..................................................................................................... 179

WP12-3 Sample Containers ...................................................................................................................... 184

WP12-4 Decontammation Solutions for Samphng Equipment .................................................................. 186

WP12-5 Site Monttoring/Schedule Action Plan ......................................................................................... 187

Dehver Order 0012
November 1999
Work Plan

DRAFT FINAL x



UXBInternational,Inc

5?4 12

Former Defense Depot Memphts, Tennessee •

EXECUTIVESUMMARY

The purpose of this Safety Submission tsto aid in ensuringworker safety and protect public health during
chem¢cal warfare materJel removal actions conducted at the Dunn Field area of the former Defense
Distrtbution Depot Memphis Tennessee (DDMT), herein referred to as the "Depot".

A 500-acre tract of land was purchased from private landowners in May 1941. Constiuction of base
admtnistrative buildings, two rifle ranges and igloo type ordnance magazines began immediately after
purchase and the base was activated in January 1942. The areas of concern involve a section north of
the main installation known as Dunn Ftetd, as this area is the only area documented where chemical
warfare materiel (CWM) activities took place.

During various times, the Depot provtded marksmanship training; dtstribution, filler, and reserve supply
functions; served as a staging point for chemical warfare materiel (CWM), incendiary bombs, and hand
grenades (smoke); provided testing of flame throwers; and was used as a disposal site for [war trophy]
unexploded ordnance (UXO) confiscated from returning WWll soldiers These war trophy UXO were
reportedly buried in pits on Dunn Field. Of parttcular interest, and the root cause of this removal action, is
the emergency neutralization and decontamination conducted on 50Okg and 250kg sulfur-mustard-filled
German bombs at Dunn Field in July 1946; see Figure WP-I-I. These items were in route from Mobile,
AL, via ratlcar, to Pine Bluff, AR when leaks were d=scovered in three railcars Air dropped chemical
munitions are typtcaliy thm-cased to permit easy dispersal of the agent. This also increases their
susceptible to leakage resultmg from aggressive handhng and/or container corrosion. The leaking
munitions were diverted to the Depot for emergency action. Twenty-nine leaking bombs were discovered.
Leaking bombs were drained and the contents were placed in a chlorinated hme slurry pit for
neutralization. Subsequently, emptied bomb casings were placed in another pit and detonated using
dynamtte. At the conclusion of the disposal operations, all suspected contaminated items (i.e. dunnage,
wood crates, protechve clothing) were placed in the slurry pit and burned. The pit was then filled in.
Dunng the mid-1950s, Chemicai Agent Identtfication Sets (CAIS) were also buried in the Dunn Field Area.
All decontamtnatlon mitiatives and burials occurred wlth=nthe Dunn Field section of the Depot

In addition to CWM and ordnance, various other materials have been destroyed and buried in Dunn Field,
though none of these addifional materials are known to have been buried in the pits to be excavated for
this project. These items include: Impregnite, decontaminating agents-non-corrosive (DANC), paints,
acids, herbicides, medical waste, rodentcides, and food stocks.

Under the provisions of the Defense Base Closure and Realignment Act, the Depot was closed on
September 30, 1997. The Defense Logistics Agency currentlymaintains a small contingent of employees
at the Depot; the Depot Caretaker Division. This group is under the control of the Defense Distribution
Center and the Defense DtstributlonDepot Susquehanna, Pennsylvania.

Between September 1997 and August 1998, Parsons Engineering Science, Inc, Atlanta, GA. conducted
an Engineering Evaluation/Cost Analysis (EE/CA) in areas identified in the EE/CA as Areas A-l, A-2, and
B-2 (see Figure WP-I-1 in the work plan). Two specific areas in Area A and one area within Area B were
discovered as probable CWM neutralization/burial sites. These areas have been further defined and re-
designated to identify the specific areas targeted for excavation. The new designations are:

EE/CA New (Removal Action)
Designation Designation

A-1 24-B

A-2 24-A

B-2 1

Site Stgnificance

possible burial site of German mustard bombs;

chlorinated lime pit used in the neutralization of
mustard agent; and
possible burial site for chemical agent
identification sets (CAIS).
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The EF_.JCAobjectives included: characterization of CWM/Ordnance and Explosives (OE) contamination,

analyze risk management alternatives, and recommend feasible CWM/OE risk reduction alternatives.
After extensive field studies and document/samphng reviews, the EE/CA concluded, "Excavation and

removal of CWM/OE is the only alternative that fully meets the remedial objective, which is to ensure that

exposure to any level of chemical agent does not occur in the future when the site is released without
land use restrictions."

Planned operations involve three phases: 1 ) excavation of the pits where neutralization of the contents of
the 29 leaking mustard bombs occurred and ensure no CWM hazards remain; 2) excavation of the pit

containing remains of detonated bomb casings, test for CWM hazards; and 3) excavation and removal of
Chemical Agent Identlhcation Sets (CAIS).

Placement of a vapor containment structure shall be utilized in documented neutralization and burial pit
areas. Field monitoring for CWM agents shall be implemented and maintained dunng excavation of burial

pits. Soil samples shall be collected and submitted for analysis as directed by this document. Site
restoration shall be performed on areas dCsturbed by these actions. Continuous a_r monitoring will be

employed to provide early detection in the unlikely event of an agent release. Soil samples will be
collected in accordance with the sampling plan to determine if filler agent or decontaminates present a
hazard to the environment and if so, determine the extent of migration. Site charactenzatlon studies,

conducted during the EE/CA, showed no ewdence of CWM migration from the pits. Any hazardous waste
d_scovered during excavation wdl be positively _dentff_ed, transported to an authorized disposal area and

properly disposed of. CWM shall be excavated, packaged, and transported to the intenm holding facility
(IHF) to await transport off site.

Of the anticipated recovery items at the three investigation sites, only the CAIS materiel falls under the

definition of CWM. The anticipated recovery items at Site 23-B and 23-A are not considered CWM, by
definition. This is because the German bombs and their filler matedal were treated and decontaminated

as part of the disposal process However, based on the archive search, it is possible that CWM (other
than CAIS) could be found or other items, which cannot be immediately assessed as non-CWM, might be

found. These items would be placed m the Interim Holding Facility (IHF) untd they are verified to be non-
CWM.

This Safety Submission is the result of an intensive and coordinated work effort among UXB, and key
supporting agenctes: U.S. Army Engineering and Support Center, Huntsville (CEHNC), Technical Escort
Unit (TEU), Project Manager Non-stockpile Chemical Materiel (PMNSCM), the Memphis Depot Caretaker
Division, and Edgewood Chemical Biological Center (ECBC). The plans contained in the Safety

Submission address all aspects of the remedial action to ensure that they are executed with the utmost
safety for workers, the pubhc, and the environment. Th=s Safety Submission has been organ=zed as
follows:

Book 1 Work Plan & Site Safety and Health Plan; and

Book 2 Supporting Agency Plans.

Book 1, the Work Plan, describes the field procedures to be followed during the remediation of the three

CWM bunal sites at Dunn F_eld, the quahty control requirements for field, laboratory, and general
operations, and the documentation requirements.

Book 1, Site Safety and Health Plan, offers the safety and health program that will support the field
activities.

Book 2, contains the operating plans for each of the supporting federal agencies and sub-contractors,
which will be on-site or providing analytical serv=ces. The Interim Holding Facility Plan and Transportation

Plan were prepared by PMNSCM to address the proper handhng of intact CWM items should they be
recovered during excavat=on actwlties. The TEU Support Plan was prepared to describe CWM
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assessment, packaging, and escort responsibihttes of TEU. Air monttodng of chemtcal agent will be
performed by ECBC and ts described m the Monitoring Plan. To inform City of Memphis, TN residents
how pubhc health will be protected and how the Depot will keep residents informed during the remedial
actton, the Protective Actton Plan and Community Relahons Plan are also provided.

This Safety Submission was submitted for revtew and comment to Region IV of the EPA, the Tennessee
Department of Enwronment and Conservation (TDEC-DSF), the U.S. Department of Health and Human
Services (DHHS), the U.S. Army Soldier and Biological Chemical Command (SBCCOM), the Department
of the Army (DA) Safety Off=ce, the Department of Defense Explosive Safety Board and the U.S. Army
Engineering and Support Center, Huntsvtlle (CEHNC). The received comments were incorporated into
thts document.
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1.1.0 General
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1.1.0.1 UXB International, Inc. (UXB) of Ashburn, Virginia, will perform a Chemical Warfare Materiel
Removal Action at Dunn Field, Former Defense Defense Depot Memphis, Tennessee (DDMT) under
Contract DACA87-97-D-0006, Delivery Order 0012, for the U.S. Army Engineering and Support Center,
Huntsville (CEHNC).

1.1.0.2 The work required for compliance with this Delivery Order's Statement of Work (SOW) falls under
the Base Realignment and Closure (BRAC) Program. Chemical Warfare Materiel (CWM) is suspected to
exist on this property currently owned by the Department of the Army and managed by Memphis Depot
Caretaker Division This CWM removal action will be performed =n accordance with the Comprehensive
Environment Response, Compensation, and Liability Act (CERCLA); the National Priority List (NPL); the
Federal Facilities Agreement (FFA) between the Depot, Environmental Protection Agency (EPA), and the
state of Tennessee, and, the National Contingency Plan. CERCLA response actions are exempted by law
from the requirement to obtain federal, state and local permits related to any activities conducted
completely on site. However, all work will be conducted in compliance with the substantive requirements
of all federal and state applicable, relevant and appropriate requirements (ARARs). The provisions of 29
CFR 1910.120 shall apply to all actions taken at this site.

1.2.0 Work Summary and UXB Project Objectives

1.2.0.1 The primary objective of this project is the excavation of three burial pits known as Areas 24-A,
24-B, and Site 1 for the purpose of determining if CWM contamination exists, and to remove any
confirmed contaminated soil, UXO, and/or OE from these areas. The burial pit designations are outlined
in Table WP-1.-1. Actual burial pit locations will be identified and marked prior to project start. All suspect
UXO will be positively identified and classified as being CWM or conventional ordnance. Materiel from
the burial pits will be tested to identify the presence of CWM contamination or hazardous wastes and
disposed of appropriately. A listing will be maintained of all CWM and ordnance related materiel found
during the excavations

1.2.0.2 In the event any intact CWM item is located on site, the US Army Technical Escort Unit (TEU)
shall take control of the site. UXB will support TEU and notify the Corps of Engineers, Huntsville Center
(CEHNC).

1.2.0.3 The Memphis Depot is divided into two areas, the Main Installation and Dunn Field. Dunn Field
area is separated from the Main Installation by a two lane public road. For the chemical warfare materiel
Engineering Evaluation/Costs Analysis (EE/CA) initiative, Dunn Field was divided into 4 sectors; A, B, C,
and D (see Figure WP-I-1). CEHNC has selected three specific sites for excavation. The sites identified
for the removal action have been redesigned for more definitive description of the work areas. The new
site designations are: 24-A, 24-B and 1. Refer to Table WP-I-1 for specific description of each site.

1.3.0 Location

1.3.0.1 The Depot is located in the central business district of Memphis, Tennessee on Airways
Boulevard. It is two miles northwest of Memphis Intemafional Airport. Dunn Field, where the intrusive
excavation of CWM/OE will be conducted, is located north of the Main Installation. Historical records and
documentation, as well as a detailed on-site survey will assist in determining the exact areas to be
excavated for this project. See Figure WP-I-1; Site Map.
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1.4.0 Topography/Climate

1.4.0.1 The vast majority of Dunn Field is covered with grasses and light brush. The land surrounding
the Depot is primanly urban containing smgle-family homes, apartment complexes, schools and
churches. The topography of the Depot is predominantly level with no recognized waterways found on
site.

1.4.0.2 The climate at the Depot is typical of that of the south central United States. The annual nominal
temperature ranges from -25 ° C to 41.4°C. Average annual precipitation is 12.2 cm. The area is
exposed to southwest prevailing winds

1.5.0 Site History

1.5.0.1 Prior to Department of Defense (DoD) acquisition, the Depot was originally a 500-acre farmstead.
It was purchased from two private owners on 22 May 1941. Several other smaller parcels were added up
through 1949, bringing the total acreage to 642.11 acres.

1.5.0.2 After DoD procurement, the Depot was used for a variety of purposes. Several pistol ranges were
constructed and utihzed at the Depot, as well as several igloos, which may have been used for
conventtonal ammunihon storage. Early records indicate incendiary bombs were stored at the Depot in
Bldg. 229 but were shipped from the Depot after World War II.

1.5.0.3 An historical investigation of CWM operations that occurred at the Depot reveals that the Depot
served several purposes. It was used as a general distribution depot, primarily for the receipt and storage
of supplies for the Chemical Warfare Section (CWS), which was activated at the Depot in 1942. The
CWS was responsible for the safe handling of tnert CWS supplies, convenhonal explosives, chemical
ammunition and various other corrosives or toxic sohds and liquids. Following WWII the CWS section
carried out a variety of missions, whtch included flamethrower maintenance, CWM storage, and CWM
disposal.

1.5.0.4 Available historical records indicate that only the Dunn Field area of the Depot was used to
destroy or bury conventional ordnance and CWM. The first known destruction of CWM was recorded in
1946 at Dunn Field. This site was used for the neutralization and destruction of German mustard bombs.
The last known disposal of CWM at Dunn Field was the disposal of Chemical Agent Identification Sets
(CAIS) sometime in 1955 or 1956. Further investigation of the available documentation reveals that other
chemicals associated with CWM were also buried there end may have included food stocks, medical
waste, and 'War Trophies' following WWlI.

1.5.0.5 Records indicate that in July of 1946, eight radcars containing German mustard bombs were
brought to the Depot. Closer examination revealed that some of the bombs were leaking and a decision
was made to move the railcars to the Memphis General Depot for further action. Leaking bombs found in
these cars were unloaded, drained, detonated and buried after decontamination.

1.6.0 Previous Investigations

1.6.0.1 Previous investigations at Defense Depot Memphis, Tennessee include:

Installation Assessment of Defense Depot Memphis, Memphis Tennessee Report No. 191, U.S. Army Toxic and
Hazardous Matenels Agency, Assessment Division (March 1981); and

Engineering Evaluahon/Cost Analysis for the Removal of Chemical Warfare Materiel Former Defense Distribution Depot,
Memphis Tennessee, Parsons Engineering Science, Inc., June 1999.

Archsve Search Report F/ndings, Memphis Defense Depot, Memphis, TN. Defense Logistics Agency, USACOE, St. Louis
District, January 1995.
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1.7.0 Project Organization

1.7.0.1 There are seven agencies that will have key roles in implementing the removal activities at Dunn
Field. CEHNC, with their contractor UXB, will oversee and direct the removal activities at Dunn Field.
ECBC will provtde for momtormg for CWM during excavation activities. TEU will support UXB and is
responstble for CWM recovery, storage and transportation of CWM on and off site. PMNSCM has
responsibility for ensuring that the storage and transportation of recovered CWM is accomplished in a
safe, environmentally acceptable manner

1 7.0.1.1 Memphis Depot Caretaker Division: The Depot caretaker divtsion is the operating agency of
the Depot in Memphis, Tenn. The Depot is ultimately responsible for all site ecttvtties conducted under
the Installation Restoration Program, the Comprehensive Environmental Response Compensation and
Liabdity Act (CERCLA), the Resource Conservation and Recovery Act (RCRA), and under the Base
Reahgnment and Closure program (BRAC). The Depot has retamed the services of CEHNC to perform
the CWM removal actions at Dunn Field The Depot will act as the main potnt of contact for the public
with support from CEHNC, and wtll provide informahon to the public in accordance wtth the Community
Relation Plan (CRP) located in Book 2 of this Safety Submission.

1.7.0.1.2 U.S. Army Corps of Engineers, Engineering and Support Center Huntsville (CEHNC):
CEHNC ts the ordnance and explosives (OE) Center of Expertise (CX) for the planning and execution of
site characterizahon and remed=ation operations at OE and CWM related sites, and has overall
responsibility for the removal activities at Dunn Field. As the hie-cycle project manager (LCPM), CEHNC
is responsible for all planning, policy implementation, project execution, end coordination of the support
agenctes. CEHNC will make management decisions based on recommendations from SBCCOM (TEU
and ECBC), and UXB. CEHNC will procure the necessary Rights of Entry and Memorandum of
Agreements (MOAs) in order to accomplish the project's objectives. CEHNC, in conjunction with UXB,
and TEU, wtll provide for the safety of all project personnel as well as the local community. The public will
be protected through the use of engineering controls (t.e., the air containment structure constructed over
the excavation sites) and through atr monitoring. During operahons, a CEHNC Safety Speciahst will be
on-site to oversee contractor operattons and provide overall stte control during removal operations. The
CEHNC Safety Specialist will coordinate all supporting agencies, monitor the work, and provide feedback
to the CEHNC LCPM.

1.7.0.1.3 U.S. Army Corps of Engineers, South Atlantic Division, Mobile District (CESAM): CESAM
is the geographical USACE district wtth responsibthtyfor DDMT. CEHNC Safety Speciahst or LCPM will
advise the CESAM Operations Officer of activities occurnng this project. CESAM will coordinate with
CEHNC to ensure the safety of the public and all operations personnel.

1.7.0.1.4 UXB International, Inc. (UXB): UXB is CEHNC's contractor for the remediation of OE sites in
the continental United States, Alaska, and Hawaii. At DDMT UXB will be the contractor performing the
intrusive activtties at Dunn Field. UXB has the responsibilityfor excavation activities, health and safety
monitoring; soil/debris waste characterization sampling, compliance sample collection, ECBC
coordmation, and mvestigation-derived waste management. UXB is responsible for advising the CEHNC
Safety Specialist and the CESAM Operattons Officer of any operational constraints or safety violations,
and will maintain overall control of the work area.

1.7.0.1.5 Edgewood Chemical Biological Center (ECBC): ECBC is an agency of the U.S. Army Soldier
and Biological Chemical Command (SBCCOM). ECBC is responsible for the development of standard
analytical procedures pertaining to chemical operations. At the Depot ECBC will conduct air monitoring
for CWM agents during all intrustve operations. UXB personnel will conduct air monitoring for all other
chemicals of concern. ECBC will also analyze soil samples for CWM and breakdown products (H, L,
TDG, 1,4-dithtane, 1,4°oxathiane) using a Real-Time Analyttcal Platform (RTAP) and/or the Mobile
Environmental Analytical Platform (MEAP). Monitoring will be for specific chemicals of concern at each
excavation as indtcated in Table WP-1-2.
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1.7.0.1.6 U.S. Army Technical Escort Unit (TEU): TEU is an agency of the U.S. Army Soldier and
Biological Chemical Command (SBCCOM). TEU provides the Department of Defense (DOD) wdh

worldwide capabihty for responding to, neutrahzing, and disposing of chemical agents, munitions, and

other hazardous materiels. At the Depot TEU will be responsible for intact CWM hazard containment and
neutralization within the exclusion zone during excavafion, idenfificat=on, and recovery operations. TEU

will provide support to PMNSCM for the packaging, on-site transport, and storage of recovered CWM. In
the event that intact CWM is encountered, or a "ring off" occurs while air monttoring is being conducted,

UXB will don the appropriate PPE and continue to excavate until the hazard is identified. If an intact item
suspected to be CWM is located, TEU will assume control of the stte and will recommend a course of

action to the CEHNC Safety Specialist In an emergency situation, TEU wtll also be the first responders
and the appropriate emergency response will be inittated tn accordance with the Site Safety and Health
Plan (SSHP) and the Protectwe Action Plan (PAP).

1.7.0.1.7 Project Manager for Non-Stockpile Chemical Materiel (PMNSCM): The U.S. Army Program

Manager for Chemical Dem=litarization (PMCD) is responsible for the destruction for all Umted States

CWM. PMCD is required by regulation to ensure protection of the public through either engineering
controls or evacuatton The Project Manager for Non-Stockpile Chemical Materiel (PMNSCM) is one of

two PMCD program managers. At the Depot, PMNSCM will be responsible for arranging the interim
storage and off-site transportation of CWM items recovered at Dunn Field. PMNSCM has program

responsibility for ensuring that the storage of CWM at the Depot is done in a safe and environmentally
acceptable manner. PMNSCM will coordinate with TEU to transfer any recovered CWM from the
excavat=on site to the Interim Holding Facility (IHF) for temporary storage on-site. Recovered CWM will

be escorted off-site in accordance with the IHF and Transportation Plans in Book 2 of this Safety
Submission.

1.8.0 Work Plan Outline

1.8.0 1 The SOW requirements, site-specific hazards, and site-specific environmental concerns were
analyzed and mcorporated into this Safety Submission whtch promotes the safe, effictent, and effective

completion of project objectives. Book 1, the Work Plan, meets the requirements of Data Item Description
(DID) OT-005, and includes the following sub-plans:

• Explosives Management Plan (Section 2.0) - Details the management of explosives in
accordance with apphcable federal, state, and local regulations.

• Intrusive Excavation Plan (Section 3.0) - Details the approach, methods, and procedures for
technical operations.

• Equipment Plan (Section 4.0) - Itemizes the procedures to obtain, maintain, control, and secure
procured and leased resources.

• Work, Data, and Cost Management Plan (Section 5.0) -Detatls the management of allocated
funds and personnel resources.

• Conventional UXO Plan (Section 6.0) - Details the handling of conventional UXO.

Site-Specific Environmental Protection Plan (Section 7.0) - Documents site-specific

condttions prior to operations, addresses the potential impacts that operations may have on the
environment, and proposes measures to protect environmentally sensttive areas.

Chemical Data Quality Management Plan (Section 8.0) - Describes the geophysical
equipment capabilities in relation to target anomalies, and establishes the daily equipment
cahbration and testing requtrements.
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Quality Control Plan (Section 9.0) - Specifies the policies and procedures for ensuring quality
control in all phases of operations.

Emergency Response & Contingency Procedures (Section 10.0)
\

Standard Operating Procedures (Section 11.0)

Sampling Program (Section 12.0) - Establishes the procedures and control measures required
to safely sample for CWM and HTRW hazards on site.

Appendices

A -- Task Order Scope of Work

B-- Resumes

1.8.0.2 Book 1, Vol. 2 is the Site Safety and Health Plan (SSHP). The SSHP establishes the
responsibilities, requirements, and procedures for the protection of personnel and the public during this
investigation/removal action Specifically, the purpose of this plan is to provide the field team with a safe
working environment during field activities and to prevent and minimize personal injuries/illnesses while
preventing damage to equipment, supplies, and property

1.8.0.3 All agency-specific support plans are provtded in Book 2. They include the following plans:

• Interim Holding Facility (IHF) Plan. This plan addresses the interim holding measures for
CWM items should they be recovered during operations at Dunn Fteld.

• Transportahon Plan. This plan describes how CWM will be transported off-site for proper
storage

• TEU Support Plan. This plan discusses the roles and actMttes of TEU on site, including the
assessment, packaging, and escort responsibthties.

• ECBC Monitoring Plan. This plan addresses procedures and protocols to be used to monitor
air for the presence of chemical agent.

• Community Relabons Plan. This plan describes how DDMT will keep residents informed on
the work progress at Dunn Field.

• Protecttve Action Plan. This plan was prepared to inform local residents of steps to be taken
during the investigation/removal action to protect publtc health and safety.

1.9.0 CWM Chemicals of Concern.

1.9.0.1Table WP I-2 identifies the chemicals of concern anticipated at each excavation site at Dunn
Field, CWM breakdown products are also anticipated at the excavation sites. A list of breakdown
products is contained in Table WP 1-3.

1.10.0 Soil Clean Up Standards.

1.10.0.1 Samples shall be taken from excavated soil to determine the contamination levels. Soils
containing levels of contaminants that exceed those standards listed in Table WP 1-4 shall be contained
and shipped off-site for treatment.
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Insert Figure WP-I-1

Area Map
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BESTAVAILABLE
COPY

Table WP-I-1

Priority Investigation Areas

24-B

24-A

Thes site was used to neutralize German mustard bombs. Leakmg bombs were

drained mto chlorate of lime slurry pits. There are three chlorate of lime p_ts
included in this site. According to the Archwe Search Report the pits are 7 feet

wide, 30 feet long, and 12 feet deep. All three ptts are to be excavated to
determme condition.

This site was used to dispose of the drained German mustard bomb casings.
The 29 drained bomb casmgs were placed in a shallow ptt and counter charged
wtth dynamtte. The remarns, after detonation, were buned in the pit. This pit will

be excavated, the bomb remains removed for proper disposal and the condition
of the pit area determined.

There are several burial ptts located in Area B. The Removal Actton rs
concerned with one p=t 30 feet wide, 30 feet long, and 10 feet deep. This pit is

identified as "Site #1, Mustard and Lewtsite Training Site (6) Burial Stte (1955)"
on Drawing 1, Dunn Field, Investtgattve Site Locatton Map (08-24-95). The
Amhwe Search Report identifies this as a bunal Iocatton for Chemical Agent

Identification Sets (CAIS).

NOTE The Archive Search Report also indicates that conventional OE, such as
souvenirs brought back from the war, were disposed of on Dunn Fteld. UXO
precaution wdl be observed durmg all intrusive operattons.
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Table WP-1-2

Chemicals of Concern by Site

24-B (Chlorate of lime pits)

Former Defense DepotMempf.s,Tennessee

Mustard (H)

Thiodiglycol (TDG)

1,4-D=th=ane

J

IJ t
Mustard (H)

1, 4-Oxathiane

24-A (Bomb casings burial pit) _,

Thiodiglycol (TDG)

1, 4-Dithiane

: 1,4-Oxathiane

1 (CAIS burial pit) Mustard (H)

Lewisite (L)

Thlodlglycol (TDG)

1,4-Dithlane

1,4-Oxathiane

Chloroform

Chloropicrin (PS)

Phosgene (CG)

Arsemc

There wdl also be standard TCLP testing done at each excavahon s_te to test for RCRA metals.

1

4
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BESTAVAILABLE
Table WP-1-3

COPY Selection Rationale for Contaminants of Concern at Dunn Field

Chemical Warfare Materiel and Related Breakdown Products ]

Lewisite (L) NA Could potenttally encounter CAIS containing this chemical

Mustard (H) NA Known to have been on site

Thlodlglycol NA Breakdown product of mustard
(TDG)

1, 4-Dithmne NA Breakdown product of mustard

1,4-Oxathiane NA Breakdown product of mustard

Industrial Chemicals

Chloroform Unknown Could potentmlly encounter CAIS contammg this chemical

Chloroplcrm (PS) Unknown Could potentially encounter CAIS contammg thts chemical

Phosgene (CG) Unknown Could potentially encounter CAIS containing this chemical
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November1999
Work Plan

DRAFT FINAL 12



UXB International, Inc.

5?4

Former Defense Depot Memphis, Tennessee

26

O

BESTAVAIl.ABLE
COPY Table WP-1-4

Soil Cleanup Goals for Sites 24-A, 24-B, and 1

Lewisite MDL(a)

Mustard MDL

Thiodtglycol MDL

1,4- Dithtane 550(b)

1,4-Oxathiane MDL(a)

Phosgene NA(d)

Chloropicrin MDL

Chloroform MDL

(a) MDL indicates that the soil cleanup level corresponds to the method detechon limit (MDL) for that
compound.

(b) The cleanup goal for 1, 4-dithtane is based on the Region IV Risk-Based Concentration level which
conservatively constders all exposure pathways•

(c) Due to lack of toxicity data on 1,4-oxathiane, the cleanup goal has been set at the MDL.

(d) Because of the htghly volatile nature of phosgene (vapor pressure = 1.6 atm) and cyanogen chloride,
these will not persist in soil. Thus, although air monitoring will be conducted to be protective of
worker safety, no samples of soil will be analyzed for phosgene or cyanogen chlonde.
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2.0 Conventional Explosives Management Plan

2.1.0 General
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2 1 0 1 UXB recognizes the critical nature of properly managing the explosives requtred to perform this
Chemical Warfare Material (CWM) removal action at Dunn Field, former Defense Depot Memphis
Tennessee (DDMT). The explosives covered in this plan are to be used for the disposal or
demilitarization of conventional UXO discovered during excavatton operations. This Explosives
Management Plan details the procedures to manage the explosives for this project m accordance with the
following pohcies and federal, state, and local laws and regulations:

• UXB Corporate Explosives Management Plan

• Bureau of Alcohol, Tobacco, and Ftrearms Publication (ATFP) 5400.7 (ATF - Explosives Law and
Regulations)

• Department of Defense (DOD) 6055.9-STD (DOD Ammunition and Explosives Safety Standards)

• Department of Transportatton (DOT) Regulations

• Army Regulation (AR) 190-11 (Physical Security of Arms, Ammunition, and Explosives)

2.2.0 Licenses/Permits

2.2.0.1 UXB will maintain a copy of the following documents on-site. Both documents will be made
available, upon request, to any authorized federal, state, or local authority.

• Bureau of Alcohol, Tobacco, and Firearms (ATF) User of Htgh Explosives hcense; License
number 1-VA-054-33-1K-11586 (expiration date: October 1,2001 )

• A letter signed by an authorizing officialof UXB designattng on-site personnel who are authorized
to receive, access, and use explosives

2.3.0 Acquisition

2.3.1 Description and Estimated Quantity of Explosives

2,3.1.1 The inittal explosives supply requtrement for this project is based on not more than 20 items being
found that require demihtarization/destructton. Estimated quantities are:

• 40 electric blasting caps.

• 120 feet of detonating cord.

• 120 inches of copper sheathed shape charge for demilitarization operations.

• 5 one-half pound booster charges for disposal operations.

2.3.1.2 If possible, UXB will have any needed explosives delivered as required for use. This will eliminate
storage and transportation requirements. If this cannot be done, the procedures in paragraphs 2.5.0
through 2.12.0 apply,
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2.3.2 Acquisition Source

2.3.2.1 Demolition material normally ts Government Furnished Equipment (GFE). However, there will not
be GFE demolition material for this project.

2.3.2.2 Table WP-2-1 provides a bidding analysis and an indication of the best-value explosives vendor
for the required materials.

2.4.0 Initial Receipt

2.4.1 Procedures for Receipt

2 4.1.1 The Senior UXO Supervisor (SUXOS) will designate a UXO Supervisor as the Demolition
Supervisor. The Demolition Supervtsor will inventory, initiate, and maintain all documentation concerning
the demolition material upon receipt. The Demolitton Supervisor, by signing the receipt documents, wtll
assume accountabihty of the explosive material. Figure WP-2-1 provides the procedures to be followed
upon receipt of explosives. The Magazine Data Card (UXB Form 1.0039) will be placed in the explosive
holding facility to indicate the actual quantity on-hand of each type of explosives

2.4.2 Procedures for Reconciling Discrepancies Upon Receipt

2.4.2.1 The Demolition Supervtsor will conduct a 100% inventory of the explosives. The quantities
annotated on the receipt document will match the quanttties reflected in the inventory. If these quantities
do not match, the SUXOS will contact the originator of the receipt document. The Demolition Supervisor
will only sign for the actual quantity of material received, as reflected by the inventory. The receipt
document will be changed to reflect the proper quantities. Actual quantittes must be properly annotated
on the shipping document prior to accepttng delivery. This procedure will be conducted for each receipt
of explosive materials.

2.5.0 Storage

2.5.1 Explosive Storage Facility

2 5.1.1 Demohtion materials wtll be stored in standard construction (ATF type II), portable explosive
storage magazines or in the standard earth covered magazines already on site. If the portable explosive
storage magazines are to be used the location will have to be determined and an explosive sighting done
prior to use of the magazines.

2.5.1.2 Using the references listed in paragraph 2.1.0, the SUXOS and the Demolition Supervisor will
verify the condition of any proposed storage location prior to their use for the storage of explosives.

2.5.2 Physical Security

2.5.2.1 If used, the portable storage magazines will be placed inside a fenced area at the Depot. The
Demolition Supervisor will verify the condition of the fence daily. Access to these magazines will be
limited only to those UXB personnel necessary to conduct demolition activities, as indicated in Paragraph
2.7.2.

2.5.2.2 UXB will secure the fence (for the portable magazines) and the doors to the storage magazines
with UXB locks. The Demolition Supervisor will maintain key control for the fence and the storage
magazines.
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2.6.0 Transportation Proced ures

2.6.0.1 During transportation of explosive material, safety is the primary concern. The most obvious

requirements are to protect personnel, the general public, and the environment from fire, blast, home,

fragmentation, and toxic releases.

Vehicle operators will be UXB employees, licensed, trained, and mformed of the exploswe hazards of the

cargo.

2.6.1 Transport from Storage Fa c ility to On-Site Disposal Locations

2.6.1.1 UXB will segregate the material identified for transport by type and load it into a vehicle meeting

the regulabons of 49 CFR and applicable state laws. UXB personnel will block, brace (as required), and
transport only the quanhty of demolmon material required for the disposmon of UXO.

2.6.1.2 Prior to movement, the driver will visually inspect the explosive laden vehicle to ensure the load is

properly secured and safe to move; the Demohhon Supervisor will provade oversight during loading. The
cargo will be checked to ensure containers are loaded, blocked, braced, tied down, or otherwise secured
to the vehicle body to prevent movement. If using a vehicle with an open body, a closed container to

contain the exploswes will be secured to the bed of the vehicle.

2.6.1.3 The Demolmon Supervisor will ensure that the following general safety precaubons are observed

dunng transport operat=ons:

Blasting caps and high explosives will remain separated at all bmes by means of either

transporting these items in separate vehicles, or by using an IME22 container for the blasting
caps if transporhng the items m the same vehicle.

• Explosives will remain covered m accordance with 49 CFR, except when loading or unloading.

• Explosives will not be transported in the passenger compartment of a vehicle.

• Explosive laden vehicles will not be left unattended.

• No person is permitted to ride on, or in, the cargo compartment.

• Smoking in and around vehicles transporting explosives is prohibited.

• Refuehng of vehtcles wdl be accomplished without the exploswe cargo.

• Vehicles will not exceed the posted speed hmlt If a prudent speed is less than the posted speed
limit, the operator may not exceed a safe and reasonable speed.

2.6.2 Vehicle Requirements for Transporting Explosives

2.6.2.1 Transportation vehicles will be designated and respected to ensure they are suitable and properly

equipped for movement of explosives. The mspechons and findings will be recorded on the Daily Truck

Inspection Log (UXB Form 1.0041).

2.6.2.2 UXB will propedy placard the transport vehicles to warn personnel and furnmh specific guidance

to fire fighters and other personnel who may be responding to an emergency mvolwng the vehicle.
Driving on public roads will be in accordance with applicable federal and state regulations, to include
driver testing and licensing.
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2.7.0 Receipt Procedures

2.7.1 Procedures

2.7.1.1 UXB will imtlally receive the demohtlon material from a commercial vendor identified in Table WP-
2-1.

2.7.1.2 The Demolition Supervisor will issue demolition material to members of the Demolition Team with
the Demolition Material Accountability Form (UXB Form 1.0032). These forms will be maintained at the
UXB site office.

2.7.1.3 As demolition materials are expended, the Demolition Supervisor will annotate the appropriate
Magazine Data Card to reflect the quantity used and the quantity remaining.

2.7.2 Authorized Individuals

2.7.2.1 An authorizing official of UXB, as stated in the UXB Corporate Explosives Management Plan, will
sign a letter designating those personnel who are authorized to purchase, receive; access, and use
explosives; a copy of this letter will be maintained on-site. The authorized positions are: LCPM, SUXOS
and Demolmon Supervisor. The SSHO and QC personnel will only be granted escorted access in order to
perform their respective duties.

2.7.3 Certification of Use of Exp Iosives

2.7.3.1 The Demolition Material Accountablhty Form certifies that explosives were expended, as intended,
in the UXO disposal process.

2.7.4 Procedures for Reconcilin g Receipt Documents and Proposed Intervals

2.7.4.1 The Demolition Team member receiving the explosives from the Demolition Supervisor will
conduct a 100% inventory of the issued matenal. The quanbtles annotated on the Demolition Material
Accountabdtty Form wdl match the quantities reflected m the inventory. If these quantities do not match,
the Demolition Team member will immediately bring this to the attention of the Demolition Supervisor.
UXB personnel will only sign for the actual quantity of matenal recewed. Documentation will be changed
to reflect the actual quantities received. This procedure wdl be conducted for each receipt of exploswe
materials.

2.8.0 Inventory

2.8.0.1 As a minimum, UXB personnel will perform a weekly physical inventory of the stored explosives to
reconcile the actual quantities with the quantities annotated on the corresponding Demolition Material
Accountability Forms (UXB Form 1.0032) and Magazine Data Cards (UXB Form 1.0039). Any
d_screpancies will be immediately reported to the SUXOS, who wdl initiate an audit to determine the
cause of the discrepancy.

2.9.0 Lost, Stolen, or Unaut horized Use of Explosives

2.9.0.1 Upon discovering lost, stolen, or unauthorized use of explosives, the Demolition Supervisor will
report the circumstances to the SUXOS and the LCPM, who will notify the UXB Program Manager. The
SUXOS or the LCPM will notify the:

• Contracting Officer via telephone within 1 hour of discovery - (256) 895-1150
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• Memphis Depot Secunty- (901) 544-3109

• ATF- Memphts Office - (901) 544-3489

• UXB Director of Quality- (703) 724-9644

• Contracting Officer in writing within 24 hours

• Appropriate local law enforcement authorities in writing within 24 hours

2.10.0 Return to Storage of U nexpended Explosives

2.10.0.1 The Demohhon Supervisor will return unexpended explosives to storage at the end of the work
day and record the transaction as a receipt on the appropnate Demoht=on Matedal Accountabddy Forms
(UXB Form 1 0032) and Magazine Data Cards (UXB Form 1.0039).

2.11.0 Disposition of Remain i ng Explosives at the End of Site Activities

2,11.0.1 During operations, UXB will maintain a minimum explosives inventory. At the end of field
operations, UXB will perform an economic analysis to determine a cost-effective method to manage the
remaining explosives. Th_s mformat_on will be forwarded to the UXB Program Manager and the CEHNC
Project Manager for disposition instructions. The alternatives include:

• Return unopened containers to the commercial vendor for credit.

• Transfer of stocks to another UXB project.

• Transfer of stocks to another USACE project.

2.12.0 Forms

2.12.0.1 UXB wdl obtain and retain a permanent file (in accordance with the UXB Corporate Explosives
Management Plan) of all applicable demolition records, including permits, Magazine Data Cards, traming
records, inspector reports, and any apphcable waste manifests
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BESTAV_JL_L_ Figure WP-2-1

COPY Procedures for Receipt of Explosives

Delivery of

Explosives
Shlpmenllnventory

Explosives Holding

Facility

Table WP-2-1

Explosives Material Supply

Omni Distributton Inc.

Explosives and Firearms

Memphts, TN

No other vender for on call

delivery available.

Detonating Cord, 120ft

Electnc caps, 40ea

120 inches copper sheathed
shape charge

Detonating Cord, 120ft

Electric caps, 40ea

120 inches copper sheathed
shape charge

Awaiting Bid
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3.1.0 Introduction

3.1.0.1 Th_s Intrusive Excavation Plan describes the excavation and related activittes that will be

implemented at Dunn F_eld at excavation sttes 24-A, 24-B, and 1 to satisfy the removal action objectives

for this project (refer to Section 1.2.0 of this Work Plan)

3,1 0.2 Due to the inherent dangers of chemical warfare agents to both those directly involved in the

investtgative acttons at the work stte and to the general pubhc, tt ts tmperabve that clear work standards
be established and safeguards are strLctly followed. It is not reasonable to assume that every possible

contingency is addressed in this plan Should unforeseen circumstances arise, the technical approach
and methodologies defined m this plan may require alteration. The UXB Project Manager and the Corps

of Engineers Project Manager must approve any deviation to this plan.

3.1.0.3 Chemical warfare matenel is the pnmary health and safety hazard of this effort, however,

unexploded ordnance (UXO) is also a concern The h_stoncal uses of the Depot include, short term

storage of small-arms ammunition, hve fire nfle range, and explosive disposal services for ordnance (war
trophies) confiscated from returning WWII soldiers. The poss_bdlty of recovering a "live" (containing

exploswes) UXO must be considered, Because of the UXO threat, only UXO qualified personnel will be

permitted to perform _ntrusive activities.

3 1.0.4 ECBC will provide continuous air monitoring for CWM and whll immediately notify workers of any
mdlcatLon of a CWM release. UXB shall provide non-CWM monitoring for oxygen levels, carbon

monoxide, dust, and noise.

3.1.0,5 The close proximity to a populated area demands an exhausttve effort to prevent the release of
toxic matenel into the atmosphere. To prevent a potential for release of CWM vapors, the work area w_ll

be encapsulated by a negattve-pressure containment structure. Large exhaust fans provide a continuous

negative-pressure and continuous renewal of air within the structure. Exhausted air passes through one
of four transportable carbon filter systems (TCFS) meeting OSHA specifications for toxic environments

3.1.0.6 This section has been organized chronologtcally as follows:

• Field Work Flow (Section 3 2.0)

• Moblhzation (Section 3.3.0)

• Pre-Operatlonal Exercises (Section 3.4.0)

• Engineering Controls (Section 3 5.0)

Maximum Credible Event (Section 3.6.0)

Soll/Debns Waste Charactenzat_on SamplLng/Decontamlnatlon (Section 3.7.0 - 3.14.0)

Excavation Actlvlttes (Section 3.15.0)

Excavated Matenals Handhng, Packaging, and Temporary Storage (Section 3.17.0)

• Roll-Off Staging Procedures (Section 3.18.0)

• Air Momtonng (Section 3.19.0)
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• Excavation Equipment Decontamination (Section 3.20.0)
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• Survey Program (SectJon 3 21.0)

• Backfill Operations (Section 3 22.0)

• Site Restoration (Section 3.23.0)

• Demoblhzatlon (Section 3.24 0).

3.1.0.7 In addition, this section summarizes general site safety and air monitoring procedures that will be

implemented to protect the health and safety of site workers. (Refer to the Site Safety and Health Plan of

this Safety Submission, for a detailed discussion of safety procedures.)

3.1.0.8 Intrusive excavation will begin only after approval of the Safety Submission Operations will be
conducted in a manner that will minimize the hazards and the lengths of t_me s_te personnel are exposed

to the hazards. The personnel required to implement the operations associated within the filtered a_r
containment structure are identified in Table WP 3-1. Only personnel trained in unexploded ordnance

(UXO) and CWM handling w_ll be involved m the actual excavation. Specific training requirements are

detailed in the Safety and Health Plan (SSHP). Personnel not absolutely necessary to the excavation
activities w_ll be prohibited from being within the filtered-a_r containment structure dunng excavation
actlwtles. This will not exclude official visits by safety, quahty control, or inspection personnel.

3.2.0 Field Work Flow

3.2.0.1 F_gures WP 1-1 thru 1-3 show the anticipated project layout during the remedtat_on activities at
Dunn Field. Three sites have been identified for excavation. Each sRe is umque m size, prior use, and

contents. The following paragraphs briefly describe each excavation stte:

24-B: According to Archive Search Reports, the dimensions of this pit is 30'LX7'WX12'D. 29
leaking mustard bombs were drained into the chlorate of hme slurry pit where the contents were
neutralized Protective clothing and dunnage used during the neutralization operation were also

placed m this p_t and burned

24-A: This site has a suspected dimension of 30'LX6'WX6'D. The pit contains the remains of the

29 empty CWM bomb casings. After the bomb casings were emptzed m to Site 24-B, the casings
were placed in a shallow trench (pit) and counter-charged with dynamite. Once detonations were

complete the remains of the bomb casings were buned.

1: Is one pit with a dimension of 30'LX30'WX10'D. Site 1 presents the greatest probability of
encountering CWM matenel. Chemical Agent Identification Sets (CAIS) were placed m this p_t
and buned. The kits contain d_luted "live agent" sealed m glass wals. In undtsturbed

enwronments, glass wals offer an excellent storage med um Due to the fragile nature of the
CAIS, mechamcal excavatlon will be limited and supp emented with hand excavation.

3 2.0.2 Figure WP 3-1 shows a typical placement of the containment structure over an excavat(on s_te.

Th_s arrangement should allow for excavation of the p_ts at Site 1 and 24-A w_thout the need for mowng
the structure. In the event pit dimensions are greater than anticipated, the structure will be appropriately

reposihoned over the next area to be excavated.

3.2.0.3 The precise location of the chlorate of lime p_t is unknown The s_te, 24-B, _s a gnd square of

approximately 90 feet by 150 feet. It is thought that the location of the chlorate of hme pit is somewhere
w_thin this grid square. In order to try to locate the chlorate of lime pit, a senes of trenches will be dug

throughout the grid square. The trenches wdl be dug so that no area within the grid, of a s_ze large
enough to contain the p_t, _s not b_sected by at least one trench. Due to the hmitatlons imposed by the
size and shape of the containment structure, and the s_ze and shape of the gnd, the structure will be
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moved several times to allow for complete coverage of excavation activities. All excavations will take
place wlthrn the containment structure. A diagram of the placements of the structure for site 24-B and the
proposed placement of trenches can be seen at figure WP 3-3 and 3-4.

3.2.0.3.1 Each time a containment structure is placed in Area 24-B, a sertes of trenches w_ll be dug in an
attempt to locate the chlorate of lime pit. The procedures to be taken are as follows

1 Containment structure wdl be moved a maximum of 6 times in Area 24-B.

2. A line will be marked, dlwdlng m half, the area covered by the structure from east to west

3. A senes of parallel trenches will be dug on the northern half of the area. Each trench will be
2' wide by 13' deep and extend from the center line out to 10' from the edge of the
containment structure.

4. Each trench will have a untque identification number assigned to it. As the soft from the
trench _sremoved it will be segregated, staged and sampled lAW the sampling plan.

5. After each trench is excavated _twdl be backhlled w=th clean fill to grade.

6. When all 9 trenches have been backfilled on the north side, the trenching will be repeated on
the south s_de.

7. As the structure is moved, the above process will be repeated except in areas of overlap. In
overlap areas the area already trenched does not need to be trenched again.

3 2 0.4 Refer to F_gures WP 3-2, WP 3-2A, and WP 3-2B for a senes of flow diagrams of project
operations associated with intrusive excavation actiwtles Figures WP 3-2, WP 3-2A, and WP 3-2B
identify the specific actions that wdl occur for each of the actions.

3.3.0

3.3.0.1

Mobilization

Mobilization of the field team to the Depot will conststof the following activtttes:

Setup of office and storage traders

Estabhsh staging areas

Improve existing utihtyroad with the placement of gravel

Estabhsh a temporary work pad to the east of the filtered-atr containment structure

Acqumng of rental equipment

Connection of utlhttes

Spotting of port-a-potties.

3.4.0 Pre-Operational Exercises

3.4.0 1 Pnor to the start of intrusive actJwtles, onslte personnel will participate _ntwo pre-operational
exercises: a Table Top Exerctse and a Pre-Operational Survey.

3.4.1 Table Top Exercise

3.4 1.1 U.S. Army Corps of Engmeers Huntsville (CEHNC) will coordinate a "Table Top Exerctse'. The
Table Top Exercise ts conducted to evaluate emergency plans and procedures, and to resolve questions
of coordination and assignment of responsibility Participants will include all agencies with emergency
management responsibihty, including local emergency response personnel and the Memphis Shelby
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County Emergency Management Agency. The Table Top ExercLse wdl take place in a meeting room, and
will include a dlscusston of various s_mulated emergency situations in a non-threatening format to test the

efficiency of the SSHP and Protecttve Actton Plan (PAP) The exercise shall be conducted in accordance
with DA PAM 50-6.

3.4.2 Pre-Operational Survey

3.4.2 1 Prior to the start of intrusive actw_t_es, all emergency response personnel shall participate in a

"Pre-Operatlonal Survey" to be conducted by the Department of the Army (DA) Safety personnel

(involvement of DA Safety personnel in th_s project _s limited to this pre-operatlonal survey). The pre-
operational survey is a formal review and assessment of a project that has the potential for CWM
exposure. The intent of the survey is to confirm that:

1) all provisions of the Safety Submission and Army regulations are comphed with

2) all appropnate monrtonng equipment, emergency response procedures, and 11-1F readiness

procedures are m place, and,

3) operator efficiency is demonstrated prior to commencement of intrusive activities.

The survey will include:

Revtew of pertinent documents

Inspectlon of equipment and facdlties

Verification of employee training and procedures

Witnessing selected systems testing and operations

3.4.2.2 Emergency scenarios wdl be played out utilizing all safety gear and monitoring equipment. These
training exercises wdl ensure that all UXB, TEU, and emergency response personnel are familiar with the

proper procedures to follow in the event of an emergency. The SSHO wdl observe the exercises and
complete a safety inspection checklist form. Intrusive actwitles will not begin until DA Safety and the panel

of subject matter experts are satisfied all safety procedures and equipment are in place and familiar to all
personnel. This survey shall be conducted in accordance with DA PAM 385-6 1 All team members shall
participate. CEHNC, as required by ER 385-1-92, shall coordinate and host the dry run pre-operational

survey.

3.5.0 Engineering Controls

3 5.0.1 it ts the policy of UXB to provide site personnel with a work envtronment free of uncontrolled

safety and health hazards. To meet this goal, and to comply with OSHA 29 CFR 1910.134(a) and
1910 120(g), engineenng controls will be used whenever feasible to control personnel exposures to
chemical and physical hazards which exceed the OSHA PEL or other pubhshed exposure limit. To ensure

compliance w_th these standards, and to provide the most feasible means of controlhng personnel
exposures, UXB will zmplement the use of a filtered-air containment structure.

3.5.0.2 The containment structure selected for this project _s a freestandmg, metal frame, circular

structure enclosed by a synthetic chemtcal-reststant covering. The structure will measure approximately
70 feet in diameter and 32 feet htgh. The structural support for the enclosure comes from a senes of
aluminum beams that form a skeleton over which the covering =s placed. A negative-pressure air filtration

system Js incorporated into the structure. Refer to Attachment WP 3-1 of this section for a detailed
discussion of th_s structure, cubic footage mformahon, and louver specifications. This structure is

intended to protect the public from the madvertent release of CWM, it is not intended as a barrier to

exploswe hazards. Refer to chapter 6 of this work plan for procedures on dealing with conventional

ordnance.
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3 5 0 3 The initial location of the structure will be over the pit in site 1. To assure that the containment
structure can be placed in contact with the ground at all areas of the circumference, material may be
added to level the ground surface. Once excavation operations have been completed, the structure will
be moved to permit excavation of the pit in site 24-A The SBCCOM trailer and real time monitor will also
relocate with the structure In order to minimize operational downtime, the containment structure may be
relocated once samples reveal the pit is free of CWM. Backfill operations will be delayed until sample
results have been received. Removed soil will remain under plashc in the roll-off container untd cleared
by laboratory analysis. See Figure WP-3-1 for typical work area layout

3 5 0 4 Prior to starting excavation acttvities, all doors to the str0cture will be secured, the air filtration
system operating, and all air monitoring measures in place and operating.

3.5.0.5 For the structure specified in paragraph 3.5.0.2, UXB will use a filter system with a 10,000 CFM
capacity. The design and configuration is as specified in Attachment WP 3-2 It will consist of four (4)
mdlvidual filtration units, each with a 2,500-CFM capacity, and will meet or exceed the required number of
air changes per hour.

3.5.0.6 The configuration of this filter assembly was chosen to meet the design requirements specified by
the Department of Army (DA PAM 385-61) when the potential exists of encountering neat [pure] agent
The filter assembly configuration chosen along with the containment structure meets all of the DA
requirements.

3.5.0.7 Refer to Attachment WP 3-2 to this section for a detaded discusston of this filter assembly.
Barneby & Sutcliffe Corp. have designed the filter assembly for this project in accordance with the
specifications outlined in Attachment WP 3-2. BSC, inc. is an experienced company with a proven record
of producing stmilar filter assemblies.

3.6.0 Maximum Credible Event

3.6.1 Definition of Maximum Credible Event

3.6.1.1 The maximum credtble event (MCE) is the most serious public safety hazard scenario that is
reasonably possible as the result of an accidental occurrence during intrusive operations. The magnitude
of the potential hazard depends upon the type and quantity of CWM released and the meteorological
conditions. The MCE, used as an aid in determining how best to protect the public, is calculated for each
project which has the potential for recovering CWM. The event must be realistic with reasonable
probability of occurrence.

3.6.2 Determination of the MCE

3.6.2.1 The MCE is determined during the initial planning stages of the project. The MCE for excavatton
actiwties at Dunn Field is based on the known or suspected CWM/UXO items reportedly buried at the
specific excavation sites. Because the contents of Site 1 dtffer from Sites and 24-A, and 24-B, individual
MCEs are asstgned to each area of excavation:

• Sites 24-A and 24-B: 5 gallons of Mustard

Site 1: Two (1" x 9") vials (40 ml) of phosgene, based on 951 and 952 type Chemical Agent
Identificabon Sets (CAIS).

3.6.3 Use of the No Significant Effects (NOSE) Distance

3.6 3.1 The NOSE distance is the distance beyond which the public would not experience any significant
health effects in association with a chemical agent release. The NOSE distance is used to design
contingency plans and to determine the evacuation areas around the site. A computer model is used to
predict the NOSE distance based on the MCE, and considers such things as the types of chemical or
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high explosive hazards most likely to be encountered, meteorological data, any measures taken tu

m_t_gate the threat at the source, and the nature of the work to be performed.

3 6.3.2 The use of a filtered-air containment structure (as described in paragraph 3.5.1.) reduces the
NOSE distance to within the containment structure. The nearest pubhc area consists of private

residences and businesses surrounding the Depot. Information regardLng the protection of the public is

contained in the Protectwe Action Plan (Book 2 of th_s Safety Submission).

3.6.3.3 During the planning process for th_s project consideration was given to proceeding with

operations without use of a containment structure. The calculation for potential effects of a release of

agent with no containment structure were prepared and it was determined not to proceed with the project
without the use of a filtered-air containment structure. These calculations are shown in WP Table 3-5.

3.7.0 Soil/Debris Waste Sampling and Characterization

3 7.0.1 Sampling programs to be conducted as part of the removal action at Dunn Field include'

1) SoLI/Debns sampling for CWM;

2) Investigation-derived waste compliance (verification) samphng,

3) HTW characterization of intact non-CWM _tems (ff encountered); and

4) Identification/characterization of intact CWM items (if encountered)

3.7.0.2 The rationale for each sampling program and the data quahty objectives are presented m Table
WP 12-1. For reference, a summary-level sampling schedule indicating the samples anticipated to be

collected during the remedial action is presented in Table WP 12-2. Note that soil samples collected

during the remedial action will be analyzed for Lewisite (L), mustard (H), thlodiglycol (TDG), 1,4-dithlane,
and 1, 4-oxathiane by ECBC In accordance with the hsted chemicals of concern by site (Table WP 1-3)

prior to being transported off-site for additional analyses

3.7.0.3 SoiVDebns sampling for CWM procedures. Continuous air monitoring for CWM will be maintained

during all excavation activities. In the event a positive indication is received, personnel will depart the
structure and TEU wdl take command and control of the incident.

3.7.0.4 UXB shall segregate sod, UXO, CWM/CWM-related material, and wood/metal debris during
excavation UXO will be investigated for explosive hazards. UXO with an explosive filler or components
will be removed from the containment structure and explosively destroyed on-s_te. CWM munitions

containing hve agent will be turned over to TEU.

3.7.0.5 HTW samphng and characterization wdl be conducted to support and coincide with RI sampling
requirements UXB wLII support CH2M HILL personnel m this effort when possible. CH2M Hdl personnel
shall not be permitted to collect soil samples until the excavation site has been cleared of UXO and
monitors reveal no evidence of CWM

3.7.1 Soil/Debris Waste Characterization Program Rationale

3.7,1.1 Characterization sampling of the solls/debns to be excavated will be performed to ensure that

proper waste disposal practices are followed in accordance with the State of Tennessee and the
Environmental Protection Agency environmental regulations. Waste management actwities are described

in detad m Section 11.0 of this Work Plan (Waste Management Plan).

3.7.1.2 Additional charactenzatlon samples wdl be collected of soll/debns prior to shipment for off-site

disposal If the following circumstance occurs:

4O
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• The nature of the excavated sods/debris changes based on either visual observations (i e., the

presence of broken glassware, stained soils, etc ) or monitoring equipment data.

3.7.2 Soil/Debris Waste Characterization Sampling Locations and Rationale

3 7 2 1 All soil samples taken during the intrusive excavation will be identified for future reference. A

geographical reference point w_ll be established prior to intrusive excavations and will serve as a "bench
mark" for locating all sampling points. Samples will be tdentified using Tennessee State Plane

Coordinates - NAD 83.

3.7.3 Waste Characterization Sampling Equipment and Procedures

3.7.3.1 If an unknown or suspect item _s found, the anomaly will be removed by TEU and/or UXB. If an
item is excavated that is determined to be "unsafe" to move, final disposition of the item(s) will be

determined by consultation between UXB, CEHNC and/or TEU. TEU will have the final decision on all
suspect CWM items. The U.S. Army EOD umt from Ft. Campbell will prowde emergency EOD services
for UXO, as needed. UXB will collect all soil that has been in contact with the anomaly if there is the

appearance of contamination. Soil samples will be taken from sufficient locations surrounding the
anomaly and at vanous depths to provtde information on the characteristics of the surrounding soil Sod
samples will be composited from at least two locations and will include soil from depths of at least 1 foot

, below the anomaly (after _t has been removed from the bunal location). In each case, these materials will
be segregated from the previously excavated soil/debris, and containerized separately untd analytical
results are received.

3.7.3.2 UXB wdl collect addlttonal waste characterization samples from the suspect materiel at a

frequency dependent on the volume of soil/debris removed. Typically, th_s would be one two-part
composite for every 500 cubtc feet of soil (approximately equivalent to the volume of sod that could be
contained within a single 20-yard roll-off container). The suspect matenel would then be transported and

disposed of based on its waste characteristics. If the waste profile does not differ from that of the initial
waste characterization samples, the suspect soil/debris wdl be containerized with the previously

excavated matenal.

3.7.3.3 If agent is detected during excavation, composite samples may be collected from mdiwdual roll-off
containers and analyzed for CWA and their assoctated breakdown products. This is necessary in order to
document the concentrations of agent breakdown products in sod which may be transported off-site for

disposal at the receiving landfill.

3 7.3.4 Waste debns potentially associated with CWM containers (such as scrap metal from bomb bodies

or broken glass fragments from chemical agent identification sets [CAIS] bottles) will be monitored by
ECBC for the presence of the chemical agents H and L. Scrap metal _tems wdl be heated to 70 degrees
Fahrenheit and monitored for the presence of chemical agent. If the debris ts contaminated with agent at
concentrations above the airborne exposure hmit (AEL) estabhshed by the Department of Health and
Human Services (DHHS), (0.003 mg/m 3 for H and L), the item may be decontaminated on-site by UXB

(see procedures outlined In Section 3.17.) in accordance with guidance provided by the State of

Tennessee, prior to being transported off-site for disposal.

3.7.4 Additional Soil Sampling and Characterization

3.7.4.1 Addittonal characterization samples will be collected from the suspect materiel at a frequency

dependent on the volume of soil/debris removed.

3.7.4.2 Each sample must contain a quantity adequate to support three separate analyses:

• One for on-stte off-gas headspace readings to insure H and/or L are not present (testing

dependant on chemicals of concern for specific excavation areas, see Table WP 1-4).
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• One for on-s_te analysis of CWA and associated degradation products

• One for off-site analys_s for contaminants of potential concern for health based and land disposal
requirements.

3.7.4 3 Each field sample w_llbe assigned a unique sample designation that _dentffles the excavat=on area
and the type of sample (i.e. complrance, charactenzat=on, etc.). To properly identify and track each
sample, the unique sample designation w_ll be recorded on the sample label, affixed to the sample
container, and recorded en the chain of custody form. Sample labeling, handling, custody, and shipping
are discussed in detail in Section 3.13

3.7.4.4 Each sample designation wdl consist of three alphanumeric sections set apart by hyphens. The
first alphanumeric section of the sample number wdl identify the site name for this project, "24-A 1-1 (-1
denotes pit number one)l". The second alphanumeric section will refer to the sample type (e.g., "SDC" for
soil/debris characterization). The third alphanumeric section will refer to the numeric order in which the
sample was collected. An example of a sample number for the second soil/debris characterization sample
would be "24-A 1-1-SDC-1". An anticipated sample schedule for the removal action is provided in Table
WP 12-2.

3.7 4.5 Quahty control (QC) samples will be submitted along wlth the enwronmental samples to assess
the precision, accuracy, and representatweness of samphng and analysis. The types of QC samples are
descnbed in Section 8 9 of the CDQMP (Section 8 of this Work Plan). Quality control samples will be
designated based on their type. Bhnd rephcate samples will be submitted with a fictitious sample number
to prevent the laboratory from recognizing any rephcate sample. All acronyms used to name bhnd
replicates wdl be recorded in the field logbook. Each matrix spike/matnx spike duphcate (MS/MSD)
sample will have the same designation as its associated environmental sample, except that "MS/MSD"
will be added to the sample :dentificatlon number (e.g., "24-B-WC-2-MS/MSD"). Typical QA/QC sample

deslgnat=ons are also listed in Table WP 12-2.

3.7.4.6 Characterization samples wdl be analyzed for those parameters necessary to ensure proper
disposal at a RCRA hcensed d=sposal facdlty. As stated prewously, charactenzat_on soil samples will be
analyzed on-site by ECBC for H, L, TDG, 1, 4-dlthlane and 1, 4-oxathlane m order to analytically detect
quantities of chemical agents m the soil that are below the detection range of field monltonng instruments.
Monitoring, sod sampling, and testing will be performed in accordance w_th this section, Section 8.0
(Chemical Data Quahty Management Plan), and ECBC SOPs

3.7.4.7 Once it has been confirmed that no detectable concentrations of CWA are present in the sod
samples, the charactenzatton samples will be shipped off-s_te to the Contract Laboratory for analysis of
those contaminants of potential concern which are not classified as CWA (refer to Table WP 12-1). In
addition, each charactenzatton sample wdl be analyzed for the toxicity characteristic based on metals
constituents, and for the characteristics of corros_wty, reactwlty, and ignlteabihty.

3.7 4.8 The analytical methods to be used to gather this data are also _dentLftedin Table WP 12-1.

3 7.4.9 If agent is detected in the characterization samples or during monitoring acttvltles two-part
composite samples shall be collected from individual roll-off containers and analyzed for CWA in order to
document the concentrations of CWA and associated breakdown products that may be transported and
disposed of off-site.

3.8.0 Sampling Program For Intact Non-CWM Items

3.8.0.1 During excavatton activities, specifically at Site 1, intact bottles or containers of unknown liquids or
sohds O.e., bottles that have no labels, identifiable markings, or distinguishable physical charactensttcs)
may be encountered. When such an °unknown" =sencountered, TEU will assess the item as per work
plan section 12.2.
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3 8.0.2 Once the non-CWM item(s) has been returned to UXB control, the contents will be analyzed for

the presence of HTRW (See Fig WP 3-2B) and disposed of lAW applicable state and federal directtves.

3.9.0 Compliance (Verification) Sampling Program

3.9.1 Comphance Sampling Program Rationale

3.9.1.1 After the contents of the drsposal trench within the hmtts of the containment structure are

completely excavated and all monitoring, geophysical surveying, and visual observations indicate that the
contaminated soil/debris has been removed, comphance samples will be collected by UXB from the floor
and walls of the excavatton. Addlttonal soil samples may be collected to verify that all evtdence of

chemtcal contamination has been removed Should a sample confirm the absence of chemical agent, no

additional sotl will be removed from the excavatton or collected. Once analytical results from the mobile
lab tndlcate that the soil contains no residual chemical agent, the filtered containment structure may be
moved.

3.10.0 Investigation-Derived Waste Sampling Program

3.10.1 IDW Sampling Program Rationale

3.10.1 1 Samples will be collected of equipment and personnel decontamination wastewater to ensure

that proper waste disposal practices are followed. Wastewater from the decontamination of equipment will
be pumped from the temporary decontammation pad sump into drums and analyzed for those parameters
identified tn Table WP 12-1. The IDW would then be transported and disposed of based on its waste

characteristtcs. Waste disposal will be performed in accordance with TSCA and RCRA regulations, the

project SSHP, and other applicable local, State, and Federal regulations.

3.10.1.2 Disposable personal protective equipment (PPE) used on-stte during the removal action will be

drummed and the headspace monitored for the presence of CWAs L and H to ensure the PPE has not
been contaminated by CWM. All non-CWM contaminated PPE will be disposed of with the excavated soil.
If contaminated, the PPE must be decontaminated by UXB in accordance with Section 13.0 of the SSHP

(Book 2 of this Safety Submission) prior to removal from the exclusion zone for off-site disposal.

3.10.2 IDW Sampling Locations and Rationale

3.102.1 One grab sample will be collected for every 10 drums of wastewater generated (this is

approximately equtvalent to one sample for every 500 gallons of wastewater). The total number of
samples collected over the project will be dependent on the total volume of wastewater generated.

3.10.3 IDW Sampling Equipment and Procedures

3.10.3.1 Decontamination water samples will primarily be rinsate water from heavy equipment, sampling

equipment, PPE, and personnel decontamination activities. In order to characterize the drum contents for

disposal, waste profiling samples are to be collected by following procedure:

• Remove the top of the drum to be sampled. Waterproof outer gloves will be worn outside
chemical resistant liners (m addition to standard Level D PPE).

• If the decontamination water has an oily sheen, a disposable bailer wtll be used to sample the
drum. The bailer should be inserted down through the center of the drum contents to obtain a

representattve sample of its contents.

• If the decontaminatton water is homogeneous, the water may be sampled by collecting the

sample with a clean (decontaminated) glass beaker.
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• The sample _sthen decanted tnto the appropriate sample jar(s) for the analyses requested.

• Securely replace and re-seal the top of the drum.

3.10.4 IDW Sampling Frequency, Designation, and Analysis

3.10.4 1 Each sample designation will consist of three alphanumeric secttons set apart by hyphens. The

first alphanumenc section of the sample number wdl identify the site location for th_s prolect. (e.g., "24-
A;"). The second aiphanumenc section w_ll refer to the sample type. (e.g., "IDW" for mvest_gabon-denved
waste). The thwd alphanumeric secbon will refer to the numeric order m which the sample was collected.

An anttctpated sample schedule for the remedial actton will be determined prior to excavation and will be
provided in Table WP 12-2. The analytical methods to be used to gather this data are identified m Table
WP 12-1 At this bme, it is expected that the only contaminants of potential concern that would persist in
decontammabon waters would be total arsenic and the charactenstlc of corrosivity.

3.11.0 General Sampling Guidelines

3.11.0.1 The following represents general sampling guidelines that will be followed during each of the

sampling programs described above:

Samples are regarded as perishable and will be collected, handled, and transported prior to

analysis tn a manner that safeguards the mtegnty of the particular consbtuents or properbes to
be exammed.

A single sample will neither be so large as to mask the effects of significant variability within the
sample, nor be so small as to be influenced by the mherent variability between small port{ons of

any bulk material.

Actual sample Iocabons wdl be reflected on the stte map of the area for reference, and recorded

m the field logbook.

• Number of samples collected w_Ube recorded m the field logbook.

Samples wdl be kept at their m ground temperature, or lower, by placement in a cooler wtth ice
until recetved by the laboratory. Storage of samples at 4 °C, m most cases, will reduce chemical

degradation.

• Exposure to direct sunlight wdl be avoided.

• The following types of sampling and monitormg equipment will be available on-site at all times

• SteriLe Glass Jars and Lids

• Labels

• Stainless Steel Mixmg Bowls, Spatulas, and Spoons

• Shovel

• Appropnate PPE

• Bleach

• De-lontzed Water
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• Liquid Dish Detergent

• Field Logbook

• RTAP

• MEAP

• LEL/O2/CO/CO2 Drrect Reading Instrument

• Samphng equipment will be decontaminated m accordance with the contracted laboratory after
each sample is taken m order to prevent cross contamination.

If heavy equipment is used for excavation, personnel are to remain at least 20 feet away from the
mechanical equipment until the operator secures all moving parts and authonzes approach

through confirmed oral communication.

If sampling requires that personnel enter the excavation, all necessary precautions will be taken

to protect the safety of the workers. Under no circumstances wdl personnel enter an unshored,
vertical walled excavation over 4 feet deep.

3.12.0 Sample Labeling, Handling, Custody and Shipping

3.12.0.1 The following standard protocols for sample labeling, handling, custody, and shipment apply to

all four of the samphng programs described above in Sections 3.1,3.2, 3.3, and 3 4.

3.12.1 Sample Containers

3.12 1 1 Samples will be collected in laboratory-provided containers appropriate for the specified

analytical method The containers will conform to the requirements of volume, container and hd material,
and preservative as spec_hed m the Sampling Plan, Section 12 of the Work Plan, Table WP 12-3.

Appropriate measures will be taken by UXB field personnel to ensure that a sufficient number of
containers are available for the project prior to the initiation of any samphng activities. Containers will be

stored m clean areas to prevent exposure to fuels, solvents, and other contaminants Once the sample
has been collected, each glass container will be wrapped with tape so as to prevent loss of the sample

should the glass break.

3.12.2 Sample Labels

3.12.2.1 A sample label will be affixed to each soil and/or water sample container prior to transport to the

laboratory. In most cases, sample labels will be affixed in the field by UXB field personnel during sample
collection, rather than pnor to the initiation of the sampling event. This wdl minimize the t(me spent finding

the appropnate container for a given sample when any container with appropriate preservatives could be
used. These labels may be supplied by either the Contract Laboratory or by UXB. Each sample label will

be marked in waterproof mk w_th the following required mformat_on:

• Project name and location

• Date and t_me of sample collection

• Sample identification number

• Type of preservative, if applicable

• Analyte(s) requested (method number ff more than one method is avatlable)
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• Inmals of sampling personnel

3.12 2.2 To assure that the samples are representative of the environment from which they are collected,

chain of custody records will be used as control documents for ensuring that samples are handled

properly and sample custody is maintained An example chain of custody record [s shown in F_gure WP
8-1 of the CDQMP. The chain of custody form includes project identification, project location, sample

designation and requested analyses In addltton, there are spaces for entry of the sample collection date
and t_me, sample depth, and sample matnx. The chain of custody record will be initiated by the field
sampling personnel upon collection of a sample, and will accompany each sample cooler. The chain of

custody will be signed by each individual who has the samples in h_s/her possession. A copy of the

custody record will be retained by UXB prior to release to the courier. UXB will in turn provide a copy to
the Project Chemist. Sh_ppmg receipts for samples sh_pped to the HTRW Contract Laboratory will also be

retained as evidence of custody transfer between the sampler and the courier.

3.12.2.3 A sample register will also be generated m the field by the UXB Field QC Supervisor. The

function of the sample register is to provide a comprehensive record of collected samples to be used for
shipment tracking, tracking receipt of analytical data, and to prowde a foundation for informahon

management All reformation wdl be recorded daily m indelible ink. Daily entnes will include reformation on
the date and t_me sampled, samphng location, headspace readings, sample identification number, sample

type, matrix type, laboratory destination, date shipped, shipment tracking number, and associated QAIQC

samples.

3.12.3 Sample Preservation and Holding Times

3.12.3 1 Appropnate measures will be taken by UXB field personnel to ensure that storage requirements
with respect to temperature are maintained _n the field and during transport to the HTRW Contract

Laboratory. All samples wdl be placed on ice immediately after sample collection and cooled in ice chests
to approxrmately 4 degrees Celsius (°C) pending on-site analysis or shipment off-site.

3 12.3.2 Upon receipt at the HTRW Contract Laboratory, the laboratory will record both the temperature

and cor,dltion of the samples at the time of receipt on the cooler receipt form and on the chain of custody
record. Samples whose temperatures are within the range of 2 to 6 °C will be accepted by the Contract

Laboratory. Samples with temperatures between 6 and 19 °C, or less than 2 °C, will be analyzed and the
temperature dewat_on noted within the case narratwe of the Certificate of Analys_s The Project Chemist
wdl be notified and new samples may be collected and resubmitted for analysis.

2.12.3.3 At the laboratory, samples will be stored in controlled, locked refrigerators at 4 °C until analyzed.

The Contract Laboratory will follow the procedures specified in SW-846 to ensure that storage
requirements are maintained at the laboratory and that documentation _s available to support the
maintenance of these requirements. Dewations to these temperature guidelines will be considered by the

Project Chemist on a case-by-case basis.

3.12.4 Sample Shipping

3.12.4.1 Samples will be shipped to the HTRW Contract Laboratory at the end of each day of work. The
handling and shipment of samples to the Contract Laboratory will be performed according to the

Department of Transportation (DOT), EPA, and U.S. Army regulations, such that damage to, loss of, or
unacceptable detenoration of samples is prevented Internabonal Air Transportation Association (IATA)

regulations will be adhered to when sh_pping samples using air courier services. Transportation methods
will be selected to assure that the samples arrive at the laboratory in time to permit testing in accordance
w_th established holding times and project schedules. No samples will be accepted by the receiving

laboratory w_thout a properly prepared chain of custody record and properly labeled and sealed shipping
container(s). Pnor to shipment, samples will be certified free of airborne agent above AELs in accordance

w_th U.S. Army Pamphlet (DA PAM) 385-61. In addmon, the Laboratory shall be notified that the samples
are from a suspect CWM site, and that they have been analyzed for agent prior to shipment.
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3 12 4 2 Procedures for packaging and transporting environmental and QC samples to the laboratory are
descrtbed below:

An _ce chest of sturdy construction wtll be used as the shipping container. In preparation for

shipping samples, the drain plug will be taped shut from the outside. Approximately 1 inch of

packing material, such as vermiculite or bubble wrap, will be placed _n the bottom of the
cooler.

Each sample wdl be wrapped separately in "bubble-wrap" or other protective material

Sufficient packing matenal will be used to prevent sample containers from making contact

during shipment If brass or stainless steel tubes are used, bubble wrap _snot required.

• Samples will be cooled to 4 °C with ice dunng shipment. The ice will be contained such that
water will not fill the cooler as the ice melts.

• The COC record will be placed inside a plastic bag, sealed, and taped to the inside of the
cooler lid if a carner (e.g., Federal Express or UPS) is used

• The cooler will be closed and taped shut with strapping tape (filament type) around both

ends.

Two custody seals consisting of security tape will be placed on the cooler (one over the front
and one on the side, overlapping the strapping tape if possible). The initials of the sampler
and the date will be written on each custody seal. The seals will be placed such that they

must be broken to gain access to the contents. Additional seals may be used. If the sampler
and shipper think more seals are necessary. Custody seals will be placed on each cooler

prior to their release to a second or third party (i.e., shipment to the laboratory).

The cooler will be handed over to the overnight carrier, typically a cargo-only air servtce, for

shipment to the Contract Laboratory within 24 hours of sample collection. This transportation
method was selected to ensure that the samples arrive at the laboratory in time to permit

testing m accordance with established holding times and project schedules. The alrbdl will be
filled out before the samples are handed over to the carrier.

The Contract Laboratory will be contacted immediately upon shipment, or as soon as
possible thereafter, and notified of the date and method of shipment, number of tce chests,
and any additional instructions.

3.12.4.3 The HTRW Contract Laboratory will be required to acknowledge sample receipt within 48 hours

e_ther by fax or by telephone. At that time, the Contract Laboratory w_ll notify the UXB LCPM of any

handling problems such as broken sample containers, insufficient sample volumes, missed holding t_mes,
etc.

47

3.13.0 Sampling Equipment Decontamination

3.13.0.1 All hand equipment and tools used inside the exclusion zone wdl be staged in the contaminant
reduction zone and decontaminated prior to leaving the contaminant reduction zone. Decontamination of

hand-held tools/equipment will as a minimum receive a three stage wash and rinse in accordance with

the procedures outlines m Section 13 of the SSHP. The first stage is a wash solution based on the
contaminant of concern (refer to Table WP 1-3). The second stage is a wash consisting of hot soapy
water. The third step revolves rinsing the item in clean water. After th_s three-stage wash/rinse cycle, hand
tools/equipment can be reused or removed from the contaminant reduction zone upon inspection and

approval by the SSHO.

3.13 0.2 Prior to excavation, characterization samples may be collected and analyzed in accordance with

the requirements of Section 12 (Samphng Programs) and Section 8 (Chemical Data Quality Management
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Plan) of th_s Work Plan. Charactenzation samples will only be taken prior to the start of excavations if site
condittons indtcate that information effectlng the excavation process would be gained.

3.14.0 Excavation Activities

3.14.1 Site Reconnaissance

3.14.1.1 A visual surface reconnaissance and review of previous geophystcal surveys will be conducted
to identify physical hazards, suspected hazards, underground utilities, and unknown buried objects by
position. Subsurface anomahes will be located in the field and marked with a wooden stake, however all
site personnel must recognize that unidentified hazards may also be present at the excavat=on site.

3.14.2 General Project Safety Requirements

3 14.2.1 The following are general excavation safety requirements for this project, also refer to the Site
Safety and Health Plan, Book 1, Volume 2 of this Safety Submission:

• Prior to commencing the excavation operat¢ons, the Senior Site Supervisor will review this work plan
to ensure compliance.

• Employees will be protected from cave-ins by an adequate protective system. The Field QC
Supervisor must inspect excavations less than 4 feet in depth. Excavations greater than 4 feet
constitute a confined space, in the highly unlikely event where entry into the excavation is required
that may result in confined space entry operations, work wilt be hatted untit confined space entry
procedures outhned in Appendix C to the SSHP are implemented. If the excavation exceeds 5 feet in
depth, the banks will be shored or sloped to provide protection to personnel from moving ground or
cave-ins.

• Unknown physical and chemical hazards may exist at the excavation sites at Dunn Field Personal
Protective Equipment (PPE) standards must be complied with, as outlined in the SSHP. Site
personnel shall be protected with appropriate PPE for the protection of head, eyes, respiratory
organs, hands, feet, and other parts of the body. Personnel wdl be equipped with respirators
appropriate to the hazard present or suspected to be present

• Personnel working in the general area of mechanical excavation equipment will wear high-visibility
coveralls, unless required to wear a higher level of PPE. High visibilitysafety vests will be worn over
PPE as long as the vests do not interfere with the proper operation of the PPE.

• Personnel are not to come within 25 feet of mechanical excavatton equipment untd the operator has
secured all moving parts and authorizes approach through positive verbal communication.

Stop logs, barncades or hand signals will be used tf mobile excavation equipment is utilized or
allowed adjacent to an excavabon and the operator does not have a clear and direct view of the edge
of the excavation.

• Personnel will not work on the sloped or benched excavabons at levels above other employees.

• Personnel will not work under loads that are handled by lifting or dig_aingequipment.

• Sites that will raise hazardous dust, gases, fumes, mists, or toxic atmospheres deficient in oxygen,
will cause personnel to don the appropriate apparatus.

Personnel will approach the excavation from the front or rear for the purposes of observation and
investigatton. Sidewall inspections may be authonzed after donning of full body harness and safety
line, and only with a stand-by safety observer.
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• Samples will be collected by removing the soil from the excavation with the backhoe bucket, and

collecting the soil sample d_rectly from the bucket contents.

• Explosives will not be subject to heat, shock or fnction, and movement of unexploded ordnance _s to
be avoided Movement of "FUZED" or damaged munitions may cause functioning (Le, may explode),
and movement of a CWM item may potentially result in leakage.

• Materials or equipment that m_ght fall or roll into an excavation must be kept at least 2 feet from the

edge of excavation unless a retaining dewce _s provided.

3.14.3 Excavation Procedures

3.14.3 1 As outhned in Table WP 3-1, the excavation team will consist of three personnel; one UXO

supervisor, one UXO specialist as an equipment operator, and one TEU Techmc_an to guide the
equipment operator and visually inspect the pit after each bucket load. Personnel protection for this task,
and all others, is specified in Section 6, Table SSHP 6-3. Training requirements for site personnel are

specified m Section 6, Table SSHP 6-2 of the SSHP.

3.14.3.2 The excavation w_ll commence at the perceived edge of the trench furthest from the air filter

assembly Personnel will posttlon themselves between the excavation and the pnmary personnel
entrance/exit. The excavation wdl progress from the far end of the structure towards the opposite end,

with personnel working wtth the pnmary entrance/exit at their back to allow personnel to exit the area

safely m an emergency. Th_s working arrangement will also maximize the work performed on stable

ground as well as mmtmtze the requtrement for personal entry into the excavabon. Also, with the filter
assembly positioned at the far end of the containment structure, any contaminated air would be removed

away from the workers and the exit, as opposed to over the workers.

3.14.3 3 UXB wdl excavate using either a backhoe or a bobcat. Due to the stze of the area to be cleared
and the size of the ttems expected to be encountered, mechanical excavators will be utdtzed as much as

possible. If a suspect CWM item ts encountered, TEU wilt conduct an assessment of the _tem to
determine proper dtsposltton, as mdtcated tn Figure WP 3-2B Ftgure WP 3-2A detads the procedures for
other matenals. Mechanical excavahon then may resume as described below.

3.14 3.4 UXB will maintain a buffer zone between the edge of the excavation and the excavation

equipment At site 1, the edges of the excavation will be sloped for ease of entry and extt. At sttes 24-A
and 24-B, trenches will be dug to 13 feet deep and personnel wdl not be permdted to enter these

trenches. When the excavatton extends below 4 feet, appropriate actions wdl be taken as directed in

Appendix C to the SSHP.

3 14.3.5 The following procedures wdl be followed by personnel conducting excavatton operations:

Stage equipment within the filtered-air containment structure (the intenor of the structure will be
constdered the Exclusion Zone).

Estabhsh and/or initiate the remote wdeo system (observation of activities reside the structure is

provided by a vtdeo camera that is connected to a telewsion and video machine placed m the

project office).

Perform radio communications check w_th the Site Safety and Health Officer (SSHO). The SSHO

wtll normally remain outside of the structure; the SSHO is capable of donning the appropnate

PPE and entenng the structure as the situation or condttlons warrant such action.

Secure the equipment and the boom to the ground prior to allowing entry of personnel to

investigate the excavatton.

• Inspect PPE pnor to use to ensure PPE standards are conforming to Sectton 8 0 of the SSHP.
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Determine wind d_rectlon by positioning of streamers

Place perimeter monitoring apparatus as required per ECBC Monitonng Plan (Book 2) and the Air

Monitoring Plan (Section 9 of the Work Plan)

Stage the personnel performing excavation and shaker-table operations (shaker table will be
used at S_te 1, but w_ll be available for the other excavation s_tes), between the pnmary personnel

exit and the excavation s_te; the excavation will commence at the perceived edge of the trench
nearest the atr hltrat_on assembly and progress backwards towards the primary personnel exit

(see Figures WP 3-1 and WP 3-1A). All equipment that is required to be within the containment
structure will be placed so as to require a minimal amount of moving to accommodate the
excavation. The actual locations of all equipment will be determined by the SUXOS.

Conduct air monitoring of exposed surface, excavated sods, and the breathing zone of

investigating teams

Position personnel to the rear of excavation equipment for obsewation; personnel can be no

closer than 25 feet from operating heavy equipment.

Extend boom to the maximum length and position bucket to scrape surface w_th teeth extended

down.

An observer will wsually watch the excavation process for any suspect materiel that may be
encountered. The individual will immediately halt operations when a closer look or sampling must

occur. Revalidate the poszhon of subsurface materials and sweep clear the area for addttlonal

contacts that may result from movement of sub-grade material.

Mark the position of subsurface items that cannot be posltively _dentff_ed and alert equipment

operator to the approximate depth, size, and orientation of the item

Account for the position of excavation team personnel prior to resuming excavation procedures.

• Advancement of the excavation may require the addition of sloping procedures

Stockpile the excavated material in the vicinity of the shaker table (if used); or continue placing
soil and materials rote designated containers. Excavated material will be staged no closer than 2
feet from the excavation, and will be placed in an area where it poses neither hazard nor

obstruction to the excavation operation

• Continue excavation operations until the conclusion of all removal/sampling activities.

3.14.4 Shoring or Sloping

3.14 4.1 Excavation of trenches where field personnel will be in danger from sliding ground or potential

cave-in, shall be guarded by the proper sloping or shonng technique. Excavations below 20 feet are not

antimpated. Sloping of excavated trenches is the preferred method for exploratory trenching Sloping
shall be accomplished m accordance with EM 385-1-1, dated 3 Sep 96, Section 25C. The maximum

slope shall be 34 ° measured from the horizontal (1-1/2 horizontal to 1 verttcal.) In excavation areas where
field crews may have to enter, the excavated matenals will be stored no closer than two feet from the

nearest sloped edge. Materials will net be stored any higher than half the depth of the excavated site.
Shoring _s not anticipated; however, the employment of shoring techniques shall be in comptiance with

OSHA regulations.
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3.15.0 Safe Access

3 15.0.1 Protection will be provided to prevent personnel, vehicles, and equipment from failing into the
excavation. Protection shall be provided as outhned in the U S Army Corps of Engineers Manual 385-1-1
(EM 385-1-1) Safety and Health Manual A Class H protection system will be utilized until the excavation
exceeds 4 feet in depth. Th_s consists of warning barricades or flagging placed at a distance not closer
than 6 feet from the edge of the excavation and the d_splay of adequate warning 3 to 4 feet above the
ground level. Class III protection consisting of warning barricades or flagging placed no closer than 6
inches or more than 6 feet from the edge of the excavation. When the excavation exceeds a depth of 4
feet, and personnel are required to enter, an appropriately-sized ladder will be provided.

3 15.0.2 The heavy equipment to be used inside the filtered-air containment structure during excavation
activities at Dunn Field includes a backhoe, bobcat, and a shaker-table (sifter). Refer to the following
sections of the SSHP for particular safe work practices

• Material and Equipment Handhng (Section 11.6)

• Vehicle Safety (Section 11.15)

• Equipment Safety (Section 11 14)

3.15.0.3 Exhaust fumes from mechanized equipment within the structure may pose a hazard to
personnel. UXB intends to minimize this potential hazard by installing MINE-X® Exhaust Gas Purifiers
onto the heavy equipment that will routinely operate inside the structure. The use of a MINE-X® Exhaust
Gas Purifier will provide benefits by reducing:

• carbon monoxide by more than 90 percent

• hydrocarbons and diesel odor by up to 90 percent

• volatile organic fraction of particulate matter by up to 80 percent.

13.5.0.4 The MINE-X Exhaust Gas Purifier accomplishes the above reductions through catalytic
conversion of carbon monoxide, hydrocarbons, soluble organic fraction (combustion particulate matter)
and nitrogen oxides to form carbon dioxide, nitrogen, and water. The catalyst is a y-alumina-coda
washcoat impregnated with a proprietary formulation, typically comprised of precious metals such as
platinum, palladium, or rhodium The y-alumina is a high surface area substance that provides
microscopic pores for active catalyst sites. Ceria in the washcoat helps prevent sintering of the washcoat.
The catalyst promotes an oxidation/reduction reaction causing nitrogen oxides to lose oxygen and carbon
monoxide as well as hydrocarbons and soluble organic fraction to gain oxygen thus producing nitrogen
and carbon dioxide with a further byproduct of water

3.16.0 Excavated Materials Handling, Packaging, And Temporary Storage

3.16.0.1 The following section describes the procedures for handling materials excavated from sites 1,24-
A and 24-B, including miscellaneous construction debris, conventional ordnance, chemical ordnance,
unknowns, and contaminated soil.

3.16.0.2 Figures WP 3-2, WP 3-2A, and WP 3-2B provide detailed process flow diagrams for the
procedures outlined in this section of the work plan. Initial Visual Screening During Excavation/Shaker-
Table Operation (Site 1)

3.16.1.1 The backhoe/bobcat operator will deposit excavated material into a sifting device located
adjacent to the excavation (large drums end debris will be removed prior to this step).
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3.16.1.2 This sifting device is a government furnished Shaker Buddy Model XL30 that is capable of
processing approximately 1.5 yards of material per minute. The XL30 (powered by a John Deere 3009D,
20 horsepower diesel engine) measures 7 5 feet wide,15 feet long, and 8 feet high. The Shaker Buddy
will be outfitted with a Mine-X Exhaust Gas Purifier.

3.16.1.3 The sifting device will allow the workers to safely and gently sift the excavated materLal through
two wire screens; the first screen will capture items larger than 1 ½" in size while the second screen will
capture items larger than 7/8" in size. The sifter will capture debris from the soil and allow appropriate
identification and retrieval of all waste types

3.16.1.4 The design of the sifter directs all products 0tems captured by both screens and the resulting
fines) in the same directlon, down and out the front of the sifter. UXB will place a small roll-off container (6
-- 9 yards in size) up against the front side of the sifter in order to capture all these products. The rotl-off-
container will protect the ground that surrounds the excavation from contact with the excavated material
thereby preventing incidental contamination

3 16.1.5 Workers will inspect the material coming from the sifter before it drops into the roll-off. In order to
do this, UXB will fabricate a wooden working platform that will be placed over the roll-off so that workers
can access the materials coming off of the sifter A gap will exist between the working platform and the
sifter so that the materials can drop into the roll-off.

3.16.1.6 Workers will closely inspect debris for ordnance and explosives and take precautions not to
break glass objects. UXB personnel will identify those items that are suspected of being CWM items. TEU
will then conduct an assessment of the item to determine proper disposition (refer to Figure WP 3-2B).

3.16.1.7 Recovered debris suspected of contamination will be placed into a 6 mil plastic bag and secured
to allow vapor build-up for monitoring. Soil suspected of contamination will be placed directly into the roll-
off container and covered to allow vapor build-up. The soil and debris vapors will be monitored for CWM
contamtnation according to Section 12 (Sampling Plan).

3.16 1 8 UXB will assist TEU, as needed, in the packaging of recovered metal drums, glassware, and
containers identified as CWM. TEU will then transport these packaged items to the interim holding facility
(IHF).

3 16.1.9 If CWM monitoring of soil and/or roll-off containers indicates CWM contamination; one composite
characterization sample per roll-off container shall be collected and provided to ECBC for analysis. The
sample will be large enough to split for disposal characterizatton analysis, and will be used as such
pending the confirmation of the absence of chemical agents.

3.16.1.10 Debris which exhibits detectable CWM concentrations will be decontaminated. Once the
decontaminatton is complete, the debris will be monitored and the decontamination procedure repeated
until contamination is no longer detected (refer to Figure WP 3-2B). Once this is accomphshed, the debris
will be placed in the containers with the soil charactedzed as hazardous and disposed of at e RCRA
permitted facility. Construction debris that does not exhibit detectable CWM concentrations will be
containerized with other non-hazardous waste debris for disposal at a solid waste landfill.

3.16.2 Conventional Ordnance

3.16.2.1 UXB personnel will identify, remove, and dispose of all ordnance and explosives located in
accordance with procedures outlined in the Conventional Ordnance Handling Plan, Section 6 of this Work
Plan. Ordnance and explosive operattons (to include intrusive excavations) will be conducted in
accordance with the U.S. Army Corps of Engineers Technical Letter 385-1-1, Basic Concepts and Safety
Considerations for Unexploded Ordnance Operations, dated February 16, 1996.
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3.16.3 Chemical Warfare Materiel

3.16.3 1 Chemical warfare materiel (CWM) includes chemical munitions, chemLcal agent identificatton

sets (CAIS), and V- and G- Senes nerve agent, H- and HN- senes blister agent, and lewmlte in other than

munmons configurations. CWM does not include not control agents; chemical herbicides, smoke or
flame; producing items, or soil, water, debris, or other media contaminated w_th chemical agent In the

event that an intact or suspect CWM _s recovered, UXB will turn over the item to TEU for assessment. If
the _tem is determined to be CWM, TEU wdl package the item and transport it to the IHF. If determined

not to be CWM, TEU w_ll return the item to UXB for further action.

3.16.4 Unknowns

3.16.4.1 During excavation achvities, intact bottles or containers of unknown liquids or solids (i.e., bottles
with no labels, identifiable markings, or distinguishable physical characteristics) may be encountered
When such an "unknown" is encountered, TEU wrll be asked to assess whether this item could be a

CWM-related _tem. If the item is CWM-related, the item wdl be removed for packaging and transport to the

IHF by TEU If it is determined that the anomaly is definitely not CWM but is still unknown, UXB w_tl

screen the _tem under engineenng controls such as a glove box or a remote access dewce to verify that,
if present, the chemical agents and industrial chemicals are below their respective actions levels. Thin

screening will be conducted reside the filtered-air containment structure, concurrent with intrusive

operations. Once cleared by ECBC and the UXB SSHO, samples from the item will be transported to an
off-site laboratory for hazardous waste charactenzatlon.

3.16.5 Processing CWM-Contaminated Soil and Debris

3.16.5.1 If CWM-contamlnated sod or debns is detected during excavation, UXB will remove and

segregate the contaminated matenal. Soil samples will be taken from the excavation in accordance with
Section 12, (Samphng Programs) of this Work Plan, to determine the extent of remedLation necessary.
Soil will be removed only to the extent necessary to remove CWM contamination. All encountered debris
wdl be removed.

3.16.5.2 The decontamination of soil and debris exceeding the AEL will occur as outlined below"

Contaminated sod and debris wtll be segregated, placed m hazardous waste drums, and covered
to prevent the spread of contamination.

Pnor to use, UXB will line hazardous waste drums with plastic liners. The drums will be pre-

positioned mszde the containment structure. The drums will be moved as necessary to
accommodate UXB's excavation actMties.

• A pre-m_xed decontamination solution consmtmg of a 5% bleach solution wdl be avadable for use.

Decontammatzon solution" will be added to the container of contaminated material until monitoring
confirms a level below the AEL has been reached.

All soil and debris decontamination acbvitles wdl occur w_thln the containment structure.

3.16.5.3 All decontaminated sod and debris will be dmposed of as hazardous waste lAW state and federal

regulations.

3.17.0 Roll-Off Staging Procedures

3.17.0.1 A senes of small roll-ofts will be used dunng this project to collect the fines from the shaker table,

as well as for the holding of debris. One roll-off will be positioned at the shaker table m order to collect the

products resulting from sifting operation. Empty roll-offs will be placed reside the filtered-air containment
structure In such a manner to facihtate the easy replacement of a full roll-off with an empty roll-off. If
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necessary, the bobcat can move the rell-offs w_thm the filtered-air containment structure while excavation

operations are underway.

3.17.0.2 At the end of both the AM and PM work shifts, full roll-offs confirmed to be below the AEL will be
covered and removed from the filtered-a_r containment structure and transported to the staging area.

Empty roll-offs will replace the full roll-offs that were removed from the filtered-air containment structure. A
forklift w_ll move these small roll-offs in and around the project s_te

3.17.0.3 W_thm the roll-off staging area, roll-offs shall be segregated depending upon their spemfic status"

• waiting soil sample collection

• pending results of soil sample analysis

• awaiting transportation to the proper disposal faclhty

• empty--waiting return to the containment structure.
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3.18.0 Air Monitoring

3.18.1 Introduction

3.18.t.1 Monitoring wilt be conducted by UXB and ECBC m accordance with ECBC's Monitoring Plan
(Book 2 of this Safety Submission) This plan contains the specifics for ECBC's monitoring procedures
and protocols. A_r monltonng w_tl assrst on-site personnel in the evaluation of hazards to determine

personal protection measures required, safe work practices, and appropriate control measures.

3.18.1.2 Excavations where oxygen defictent or gaseous conditions are possible (as determined by the
SSHO), wdl require mr momtorlng. An LEE/02 meter will be used. Operations will cease if monltormg

reveals flammable gases are present at concentrations of 10% of the Lower Explosive Limit (LEL) for
methane or greater. All ignition sources will be removed pnor to the resumption of operations. This is an
unlikely scenano given the air flow m the structure resulting from the six air changes per hour; if this
situation anses, consult the CIH.

3.18 1.3 ECBC will monitor for CWM dunng excavation Detection of CWM will require personnel to cease

operations to determine ff additional controls and re-evaluation of PPE standards are requtred.

3.18.2 Identification of Equipment

3.18.2.1 The following air mon_tonng equipment will be used dunng the removal action:

Mimature Continuous Air Monitoring System (MINICAMS). Th_s device is a continuous air monitor

(low level, near real time) which will be used for mustard (H) and lewisite (L) detection, dependent on
excavation s_te It ts a gas chromatograph whtch draws an air sample through a sample line. The air
sample _s then heated to a predetermined temperature setting (burned). Different agents emit
different amounts of hght as they burn. The MINICAMS will measure this light emittence and

determine if H or L is present MINICAMS will be used for monitoring inside the structure, and also to
monitor the filter banks on the filter systems Refer to ECBC's Momtonng Plan (Book 2 of this Safety

Submission) for further reformation concerning this place of equipment.

Colonmetnc Tubes. These colonmetnc tubes (a.k a Dreager tubes) are used to detect a chemical
vapor presence/concentration based on a reaction of absorbent media within the tube. These tubes
will be used reside the containment structure. A vapor sample is drawn into the tube using a hand-
held samphng pump. The vapor then reacts with the media within the tube (different tube types are
required for different compounds). A detectable concentration is indicated by a color change in the
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tube med_a. The degree of color change approximates the concentration. Colorimeterlc tubes will be
utlhzed on th_s project to detect, chloroplcrln (PS) a CWM and hydrogen chloride (HCI) a non-CWM.

Auto Step Plus This device is a continuous a_r monitor that wtll be used to monitor for the presence of
the mdustnal chemical phosgene (CG) in the ambient a_r. The Auto Step Plus contains a chemical
tape, cahbrated at the factory, that advances every four minutes A_r _s collected at a flow rate of

approximately 1 hter per minute (I/mln). This device will be used inside the containment structure. An

electronic eye reads the tape and rings an alarm if CG is detected by the tape.

Depot Area Air Monltorlnq System (DAAMS) Tubes. DAAMS tubes are used to collect time-weighted
samples at specific locations. DAAMS tubes will be used for the detection of H and L, depending

upon the excavation site. The tubes are connected to a battery-operated pump which draws air into
the tube and across a sampling med_a at a given flow rate. The tubes are changed every two hours

and analyzed using the RTAP DAAMS tubes will be used inside the containment structure. Refer to
ECBC's Monitoring Plan (Book 3 of thin Safety Submission) for further information concerning this

piece of equrpment.

PDM-3 MINIRAM. This device is a light scattenng aerosol monitor that detects the concentration of
airborne partvculate (dust) in the air Air passes freely through an open aerosol sensing chamber via
convection, circulabon, ventilation, and personnel movement (no pump is required). A continuous

readout (updated every 10 seconds) is provided on the LCS screen. Particulate concentrations are
indicated in the units of m_ltrgrams per cubic meter (mg/m3). The instrument detection range is from

0 01 mg/m3to 100 mg/m 3.

Nome Dosimeter. This device continuously monitors noise levels using an omnl-directlonal
microphone to detect sound over a period of time. In accordance with OSHA requirements, it can be

set to use an A-frequency wattmg network with flow meter response. The dtsplay provides readings of
exposure dose percentage, an average down pressure level (in decibels), based on the selected
threshold level. This device wtll be used to determme if and when hearing protection will be required
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3.18.3 Excavation Monitoring

3.18.3 1 Prior to beginning excavation activities, ECBC personnel will perform first entry monitoring
procedures of the filtered-air containment structure The filter unit will be started and ECBC personnel will

monitor using a combmabon of DAAMS Tubes and a Real Time Monitonng Device; these dewces wdl be
placed both before the filter assembly and mid-bed of the filter assembly. The appropriate detection
dewce wdl be used to detect the presence of CWAs L and H and industrial chemicals phosgene (CG) and

chloropicnn (PS). MINICAMS w_ll be used for contmuos momtonng of CWAs H and L. Once the

monltonng has venfied that the excavation is free of CWM, excavation may begin. In the event detectable
concentrations of agent are noted, the MINICAMS and/or other momtoring dewces w_ll be used to identify
the affected sod and/or debris. UXB personnel (attired _n Level A PPE) will remove this material from the
excavabon for immedmte decontamination. Decontamlnahon (treatment) procedures are described in the

SSHP, Section 13 Negatwe pressure wdl be maintained at all times (24 hours per day) until the area is
cleared for back filhng.

3.18.3.2 A MINICAMS samphng hne will be continuously monitored for H and L within the excavation. In
the event concentrations exceed 0.003 mg/m 3, all personnel will immediately evacuate the area and
assemble at the Hot Line (Sechon 13.4 SSHP). Verification of pombve readings will be confirmed as

descnbed m paragraph 3.18.3.3 using the DAAMS tube collected near the MIINICAMS samphng line. If
the second cycle _s below 0.003 mg/m 3, the operator will attempt to verify the reading through the third

cycle. A second MIINICAMS or RTAP sampling line will also be pomtloned for use at the sifting/packaging
area for each excavation.

3.18.3 3 In addition to the real time mon_tonng listed above, a combination of DAAMS and Draeger tubes
wdl be used to momtor for H, L, and PS, dunng the excavation process. Thin placement of tubes will

provide a "point" reading in the excavation as well as one upwind and two downwind locations (relative to
the mrflow in the structure). Each of the DAAMS stations will have two DAAMS tubes. One tube will be
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used to screen for the presence of L or H. If a positive response is obtained during the screening process,

the second tube will be analyzed for confirmation of the initial screening result The.samples in these
tubes will be collected at 0.2 hter/m_nute for two hours or 0.1 hters/min for four hours. The Bios

International, dry cell flow cell (a primary standard) is used to measure the flow rate through the sample
collection tubes These samples will be analyzed as soon as practical after collectton Analys_s of the

tubes will continue throughout the workday.

3.18.4 Chemical Warfare Materiel Monitoring

3 18.4.1 CWM monitoring will be conducted for each soil sample collected for laboratory analysis. For

each environmental sample collected, an additionaZ sample will be collected (ne, a replicate) and placed

in a plastic bag. Each of these samples will be placed in a heater box, if necessary, and heated to
approximately 80°F for a period of fifteen minutes The headspace of the sample will then be analyzed for

H and L using DAAMS and/or MINICAMS. Soil samples will not be removed from the exclusion zone
unless these analyses indicate that vapor concentrations of are below the AEL of 0.003 mg/m 3. If H or L-

vapors are above the AEL, the source area of the soil sample will be identified and monitored, and the
contaminated soul shall be treated as described in Section 3.10.6.

3.18.5 Soil and Debris Monitoring Prior to Transportation

3.18.5.1 As indicated [n previous sections of this document, CWM-related materiel will be segregated

from other soil and debris utilizing a sifting device. The sifted soil (fines) and debris will be collected in roll-
off containers and covered with a plastac sheet. Representative samples of soil and debris will be

removed and sealed in separate plastic bags for monitoring. Prior to monitoring, the bagged soil and
debris will be allowed to heat to approximately 80°F for a period of fifteen minutes by means of a hot box.

ECBC shall utilize DAAMS tubes to detect the presence of CWM under the plastic cover and inside the
plastic bag containing debris (procedures are detailed in Section 3 3 of ECBC's Monitoring Plan [Book 3]).
The frequency of monitoring will be based on the work rate. At a minimum, the roll-off container will be
monitored prior to the lunch break and at the end of the day. In the event agents are detected, the soil

and debris (or the affected soil and debris, if distinguishable) will be decontaminated

3 18.5.2 Scrap items that are determined to be from CWM operations will be placed in a sealed box or

container by UXB and heated to 70°F; SBCCOM will collect and analyze air samples If the item contams
any solid or liquid residue, a sample shall be collected and analyzed in accordance with the Sampling

Plan, Section 12 of this Work Plan). If results of the air, soil, and residue sampling mdlcate no
contamination, the scrap will be containerized with the excavated soil and debris. For scrap that is agent
contaminated, UXB will decontaminate the scrap prior to transporting the material for off-site dxsposal

3.18.6 Mobile Area Monitoring

3.18.6.1 The SSHP specifies the PPE by task for this project. Mobile area monitoring will be required to

identify potentially hazardous work environments, to assist in determining the need to upgrade PPE, and
to document worker exposure to contaminants. DAAMS tubes and MINICAMS will be used to monitor for

the presence of L and H. The sampling pump/tube assembly for DAAMS tubes will be worn by one
worker at each work area insxde the exclusion zone and the tube replaced at a frequency of every two

hours. The tubes will then be analyzed by the RTAP. The flow rate on the sampling pump will be set at
approximately 0.2 liters/rain. In the event that either of the monitoring devices detect an L and H
concentration of 0.003 mg/m 3 or greater, personnel will be sent for medical evaluation and more

monitoring will be conducted.

3.18.6.2 In the event readings at or above the action level are encountered, work will cease and workers

shall immediately egress the work area. An increase in PPE shall be instituted until corrective action is
completed or readings return to safe levels. Readings at or above the action levels will be relayed to the
SSHO and the CIH. UXB's certified industrial hygienist (CIH) may be reached at 703-724-9600, pager
703-233-4785.
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3.18.7 Monitoring for Airborne Dust

3.18.7.1 Soil removal activity is the major source of dust at the work site Eng=neering controls, such as
wetting, will be used to suppress suspension of dust particles The use of wetting increases the concerns
for run-off control as well as the dangers associated with slips, trips, and falls. The decision to use
wetting, as an engineering control, will be based on these concerns.

3.18.7.2 UXB will conduct monitoring for dust to asstst in controlling dust levels generated as a result of
the removal activities. The MINIRAM will be used for continuous airborne particulate matter monitoring
during soil removal acttvitles UXB's SSHO or designee will calibrate the MINIRAM dally in accordance
with manufacturer's instruct=ons.The preliminary action level is 2.5 mg/m 3 in the breathing zone at which
point, dust suppression using water may be implemented. All personnel in the work area and the
equipment operator will don half or full face respirator with HEPA filter at 5 mg/ms in accordance with
OSHA. If analytical data indicates a lower action level for dust protection be set, the CIH will amend the
procedures specified in the SSHP.

3 18.7.3 UXB will perform baseline monitoring for a period of three days once excavation operations start
This basehne monitonng w_ll monitor for sihca, dust, and arsenic. This baseline monitoring is further
discussed in the SSHP.

3.19.0 Excavation Equipment Decontamination

3 19.0.1 Excavation equipment must be decontaminated after excavation has been completed, before
being used to collect samples, and before being removed from the exclusion zone for any reason. Refer
to the SSHP for a discuss=onof this topic. Wastewater generated by decontamination activities will be
sampled and analyzed for waste characteristics in accordance with paragraph 3.11.

3.19.0.2 Project closeout will commence once all parties have been satisfied th'at all contractual
obligatEonshave been met. Specifically, this is when all burial pit contents have been removed and
compliance samphng indicates that no contamination is present in the soils remaining within the
excavation.

3.20.0 Survey Program

3.20.0 1 The final excavation shall be surveyed so the location of confirmatory samples and excavation
limits can be documented for future reference. All confirmation sampling Iocat(ons will have been marked
with a wooden stake (or other suitable means) labeled with the sample's unique identifier. A registered
land surveyor will be used to determine the elevations and horizontal coordinates of the excavation. The
horizontal control for each measurement will be within +0.1 foot and will be reported in Tennessee State
Plane Coordinates. The verbcal control for each measurement will be within :t:0.1 foot using the National
Geodetic Vertical Datum of 1929. Sufficient horizontal and vertical coordinates shall be determined so the
excavation shape and dimensions can be accurately depicted on a site map that will be prepared for the
Remedial Action Report. Because the excavation may have an irregular shape, the actual number and
location of points to be surveyed will be determined by the Operations Officer, CEHNC representative,
and the surveyor, once the excavation shape is known. All survey information will be part of the
permanent project file.

3.21.0 Backfill Operations

3.21.0.1 Once analytical data from the confirmation sampling has been received and it has been
determined that the remedial action objectives have been met, the excavation will be back filled with any
excavated material that meets the definition of "clean" fill and that does not contain construction waste or
debris. Additional imported clean fill material will be obtained to make up any shortfalls in backfill material
resulting from compaction, debris removal, or soil removal. To prevent sinkholes, backfill soil will be
compacted using the weight of excavation equipment and will be approved by CEHNC.

Derivei7 Order 0012
November1999
WockPlan

DRAFT FINAL 42



574 58
Former Defense Depot Memphts, TennesseeUXB Intemat,oeel, Inc

3.22.0 Site Restoration

3 22.0.1 Refer to Section 7.5 of the Environmental Protect=onPlan (Section 7.0 of th_sWork Plan)

3.23.0 Site Demobilization

3 23.0.1 At demobiEizatlon, the following activities will occur:

• Returning of off=ceand storage traders

• Return of rental equipment

• D_sconnecttonof utilities

• Returmng of port-a-potties

• Re-estabhshmg the integrtty of any disturbed fencing

• Removing gravel

• Reseeding of excavated area.
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Figure WP 3-1
Typical Site Layout
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Figure WP 3-2A

Site 24A Flow Diagram
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Figure WP 3-2B

Site 24B Flow Diagram
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TABLE WP 3-1

PERSONNEL REQUIREMENTS FOR OPERATIONS CONDUCTED WITHIN THE FILTERED-AIR
CONTAINMENT STRUCTURE

Operation Personnel Requirements

S_te Management 1 Project Manager
1 Senior UXO Supervisor
1 Site Safety and Health Officer (SSHO)

1 Quality Control (QC) Specialist

PDS' 1 UXO Supervisor
1 UXO Specialist

EPDS °

(Emergency Rescue/Backup)

1 UXO Specialist

1 UXO Speclahst/EMT

Excavation Operations 1 UXO Supervisor
1 UXO Speclahst (Equipment Operator)
1 TEU Technician (Observer/Spotter_

Screen/Shaker Table Operations 1 TEU Technician

1 UXO Specialist

Scrap Management 1 UXO Speciahst
1 Laborer

Support Operations
1 Material/Logistics Speclahst

3 Secunty Guards

"To enhance operations and crew sustainablhty, personnel will be rotated through these positrons,

commensurate with personal quahflcations and capabilities.

EMT

EPDS
PDS
TEU

UXO

Emergency Medical Technician

Emergency Personnel Decontamination Stations
Personnel Decontamination Station
Techmcal Escort Unit (there will be 5 TEU personnel on s_te rotated through these

positions.)
Unexploded Ordnance

DehveryOmler0012
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Attachment WP 3-1

Intrusive Excavation Plan

Filtered-Air Containment Structure Specifications

A.1.0 Introduction

A.0.1.1. For th_s project, UXB witl use a structure manufactured by Sprung Instant Structures, Inc.

(Sprung). Sprung has a proven record m provtdmg structures for stmilar projects. The structure wtll

measure 70' m diameter and 32' m hetght m order to provide adequate workmg areas under the structure.

Refer to Figure 1 for a drawmg of th_s structure. The required air-flow for this structure can be supported

with four filter assembhes containing 24 filter banks.

Figure 1

70' Round Structure

Intake Louver,

Primary
Personnel Door _

Decon Trailer -

Cargo Door,

Intake Louver

,Excavahon

I,i

dr FIo_

.... (4) Filter
Systems

,Rolloff

A.0.1.2. This approach requtres the movement of the structure m order to ensure coverage over the

enttre burial trench. To assure that the containment structure can be placed m contact wtth the ground at

all areas of the circumference, a hmited amount of sod and debris removal will be performed. The

materials to be removed have previously been moved by another contractor using mechanical equipment.
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Therefore, the materials should pose no threat of CWM release UXB will perform the removal operations

in preparation for containment set-up in modified level D. All CWM and industrial chemical monitoring will

be performed during this operation as indicated in the SSHP. After excavating the first siting of the

structure, excavatton can commence in subsequent stttings as the previous excavation is backfilled

A.0.1.3. The ultimate size of the structure is predicated on the number of filter banks within the filter

assemblies requtred to provide six air changes per hour of the volume within the structure The goal is to

maximize the size of the work area instde the structure while mmimtztng the number of filter assemblies

required to move the air within the structure. Refer to Appendix B of Section 2.0 for a detailed d_scussion

pertaining to the filter assembly that will be used for thts project.

A.1.1. Calculations

A.1.1.1. The process of determining the number of required filter banks requtres three calculations.

These calculahons involve determining the:

• Total volume of the structure.

• Required air flow in the structure.

• Number of filter banks.

A.1.1.1.1. Volume of Structure

A.1.1.1.1.1. In simplistic terms, the volume of the proposed structure is calculated by adding the volumes

of a cyhnder and a cone. The volume of the structure is measured in cubic feet (ft3). This calculation is

shown below. However, this calculation ts complicated due to the constructton and configuratton of the

structure. As destgned by Sprung, the 70' round structure has an air volume of 73,000 ft3.

Volume of Cyhnder = 13x radius 2x height

Volume of cone = _rl x radius 2 xhe_.h._g._

Volume of structure

A.1.1.1.1.2. Air Flow

A.1.1.1.1.2.1. The requtred atr flow mstde of the structure is calculated based on the volume of the

structure. The required atr flow is measured in cubtc feet per minute (CFM).

CFM = volume of structure

10

(where 10 = 60 minutes dtwded by 6 air changes per hour)
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A.1.1.1.1o3. Number of Filter Banks

' kA.1.1.1.1.3.1. The number of filter ban s required is calculated based on the required a_rflow wtthm the

structure. The number of filter banks ts rounded up to the nearest whole number.

Number of filter banks = CFM

417

(where 417 = the required CFM capactty of one filter bank)

A.1.3. Table 1 summanzes the relevant technical reformation pertammg to thLs structure.

Table 1

Summary of Technical Specifications

Criteria Specifications

Dimensions (L x W x H) 70' x 32'

Assembly Time (days) 4

Disassembly Time (days) 2

Volume (cubic feet) 73,000

Required Air Flow (CFM)

Filter Configuration

7,300

4 - 3x6, providing 7,506 CFM

Ground Area (square feet) 3,848

Moves Required to Complete Excavation Minimum of 4;

Maximum of 5

Total Time Required for All Movements (days) 5

Delay Required for Backfilling Prior to the Final Excavation None

Session

A.2.0 Structural Members

A.2.1. The structural members of the flltered-atr contamment structure are 5" x 8" I Beam secttons that

are manufactured of Alloy 6351. Alloy 6351 =s a heat-treatable aluminum-silicon alloy to which

manganese has been added to tmprove =tsfahgue and impact properties. Alloy 6351 ts the most. w_dely

used alloy for structural shapes, having good mechantcal properttes, corromon remstance, and
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extrudabthty. It finds use in general structures, architectural items, road vehicles and railway rolling stock,

sh_ps, pipelines for a_r, water, o_1,and gasoline.

A.2.2. Assembhng the structure is relatively easy using a scissors-type lift, a crane, and spec_ahzed hand

tools (supplied by Sprung). Under the supervision of a Sprung techmc_an, a crew of nine can assemble

the structure (I Beams and skin) at the rate of 2,000 square feet per day.

A.3.0 Fabric

A.3.1. A polyester scrim mesh and blackout layer are sandwiched between two layers of PVC. The

sandwich effect produces an opaque fabric that _s utlhzed as the skin of the structure (UXB wdl prowde

artificial lighting for the interior of the structure.) The skin is attached to the outside of the I Beams by

means of integral roping that is held m place by fabric retainers bolted to the I Beams. Fabnc also covers

all intenor metal structural members. In the event the fabnc becomes contaminated, it will be disposed of

as contaminated waste at the completion of the project.

A.3.2. Sealing the structure ts accomplished w_th a series of sand bags and base plates that will hold the

skin to the ground at the base of the structure.

A.3.3. Table 2 provides technical speclficabons of the fabnc. Table 3 details various fire and tommty

ratings of the fabnc.

A.4.0 Personnel Doors

A.4.1. The mam_personnel entrance/emt will consist of a set of double personnel doors which are fitted

with weather stripping and a rubber sweep at the sill. Doors are equipped wtth panic hardware and

compression door closure fixtures. The structure wdl also contain 3 emergency exit doors equipped with

the same features as the mam personnel doors. Each door measures 3 feet wide and 6'8" tall and is

constructed of 20 gauge galvanized steel. Doors wdl be fitted into an aluminum frame that zs attached to

the structure's fabric wLth a channel frame whtch completes the seal of the structure.

A.5.0 Cargo Door

A_5.1. The structure will contain a double side sliding cargo door that will provide access for oversize

equipment such as the backhoe. Each cargo door will measure 9'6" wide and 10' tall The door frame

slides on a honzontal track at the top and along wheels along the bottom. Once closed, a neoprene seal

completes the overall seal with the structure.

Dehven/Order 0012
DRAFT FINAL

62

November 1999

Attachment WP 3-1



UXB International, Inc

574 78

Former Defense Depot MemphLs, Tennessee

A.6.0 Intake Louvers

A.6.1. The structure will contain two standard Sprung retake louvers that will provide fresh air for the

inside of the structure Both louvers will measure 2 feet tall and four feet in width and will be located

approximately one d_ameter from the filter assembly intake. UXB will ensure that the intakes will remain

clear of obstacles and that no fume producing equipment will operate _n the wcmlty of the Iouvered

intakes. The louvers will seal shut if the air filtration system shuts down or is turned off. Two pictorial

presentations for a standard louver are included at the end of th_s appendix

Table 2

Fabric Specifications

Base - Type Polyester

Finish Coated Weight; Method 5041/F.S. 191 +2

18 - 1 oz/square yard

Surface Protection Acryltc Top Coating

Tear Resistance - (8" x 10"); Method 5134 85/90 pounds

Abraston Resistance (Cycles to Zero Tensile); 30,000

Method 5304

Grab Tenstle; Method 5100 260/250 pounds

Adhesion - pounds 2" 15

Hydrostatic Resistance; Method 5512 (Average) 383 pst

Thtckness- Mils (0.001"); Method 5030 25 -

Cold Crack; Method 5874 Pass -30°F

PassResistance to Fungus and Mtcrobial Attack;

Method ASTM-6-21-75

Resistance to UV and Weathering; Method QUV

Flame Reststance; Method 5903

Pass 1,000 hours

Pass 2 second flameout

California Fire Marshal Registration

UL214.NFPA-701
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Table 3

Fire and Toxictty Ratings

Agency Method Result

California Fire Marshal Small & Large Pass (Registration #F-

Scale 365.01 )

PassNahonal Fire Protection Associatton -

701

Underwriters' Laboratories

Canvas Products

International

Association

Small & Large

Scale

214

84

Pass

Pass

Federal Standards 191 5903 4.0 sec. Max./4.5 in. max.

ASTM (Burn Rate) D653 Zero Burn Rate

ASTM (Smoke Density) D2843 39

ASTM (Self Ignition Temp) D1929 840 F

U.S. Testing Co. Combustion Toxicity Slightly less toxic than red

Procedure oak

ULC $109 Pass

UBC 31-1 Pass

A.7.0 Filter Assembly Opening

A.7.1. The structure will contain an opening through which the filter assembly can be attached. This

opening will consist of upper and lower spreader bars as well as flashing and sealing that will provide a

weather and air t=ght seal. The filter assembly wdl contain a manometer to determine the negative

pressure within the biter structure and containment structure. The manometer w_llbe respected and the

reading logged at least 3 time per day. The filters wdl be changed in accordance with the manufacturers

mstructrons to maintain proper negative pressure and residence bme.

A.8.0 Lifting Hooks

A.8.1. Two lifting hooks are required for each full arch, one hook for each end of the arch. Each lifting

hook is fully attached around the I-beam, thus prowdmg lifting points to move the structure.

Delivery Order 0012
DRAFT FINAL

64

November 1999

Attachment WP 3-1



UXB Intemattonal, Ino

574

Former Defense Depot Memphis, Tennessee

8O

Attachment WP 3-2

Intrusive Excavation Plan

Specifications for Transportable Carbon Filter System

1.0 Introduction.

1.1 The Transportable Carbon Filter System (TCFS) shall include an intet damper, transition, pre-filter
section, HEPA filter section #1, carbon filter section #1, Mini Cam sample port section #1, carbon filter
section #2, Mini Cam sample port section #2, HEPA filter section #2, transition, outlet damper, and fan
set. The entire assembly shall be skid mounted, designed for a low profile, minimum size and minimum
weight, and be configured for ease of transportatton by a prime mover for field use.

1.2 The system shall be sized for 2500 cfm operation. The complete system specified in this
document shall not exceed 27 feet in tength, 76 inches _n hetght, and 60 inches in width. Figure 1 gives
an exampte of how the system may look.

" - ,
Flow

"-- O t :
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I IEPA I_ltcr section #2
\'hill {, ,Tltl t¢_t _,CCIl{)f|
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MH)I L,tm I_',1 _,CL.IIOII

_. ,Itb(Itl I/llCI ",C_.tl()ll ,, 1
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Ih c-I_hc[ _,uLI1_111

Figure 1 - Filtration System Example

1.3 Source power for the TCFS will be 3¢, 220 VAC.

1 4 Inlet and outlet damper specfftcatlons are as per section 2. Filter housing and transmon
specifications are as per section 3 Carbon filter" specifications are as per section 4. Pre filter
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specfftcatlons are as per sectton 5 HEPA filter specifications are as per section 6. Fan set specthcattons
are as per sectton 7

2.0 Inlet and outlet damper specifications.

Dampers shall be a positive seal, isolation type and shall not exceed a leakage rate
of .015 cfmhnch of ctrcumference of blade at 10 inches water gage. The design pressure of the damper
shall be 10" water gage. Damper housmgs shall be cyhndncal and constructed of lO ga , T-304 stainless
steel. Blade shall consist of two 10 ga. T-304 stainless steel plates with a silicon seal gasket between
them Blade seal shall occur when the silicon gasket seals against the inside of the 10 ga Housing wall
Blade seal to be held adjustable and replaceable. The damper shall be all weld design. All pressure
retammg weld joints and seams shall be continuously welded. As a mintmum, all weld joints and seams
shall be wire brushed and/or butted to remove heat discoloration, burrs and sharp edges All welding
procedures, welders and welder operators shall be qualified in accordance w=th ASME Boder and
Pressure Vessel Code, Section IX

Standard Constructton

Flanges: Minimum of 1 1/2" w_de. Factory dnlled bolt holes (1/10 " dlameter)'shall be no more than 4"
,, ok"apart as recommended m ERDA 76-21 Nuclear Air Cleamng Handbo

Frame: 10 ga. (mtmmum) T-304 stainless steel.

Shaft and Linkage Components" All components of the blade are manufactured from 300 Series stainless
steel. Shafts are 3/_,, diameter (minimum) stainless steel rod with self-lubricating TFEE hned filament
wound bearings mounted external to the damper frame with o-ring shaft seals

Manual: Manual actuator shall be a _.4turn worm geared actuator with handwheel. Actuator has
aluminum base and cover. Rated output torque shall be 2,000" pounds with a gear ratio of 30"1. Actuator
shall be fully lubncated and self locking to hold m any posihon.

Damper shall be manufactured under a quality assurance program that addresses the requirements of
ANSI/ASME NOAol "Quality Assurance Program Requirements for Nuclear Faciht=es. All product=on
welds shall be wsually respected per BSC's standard procedure number "Wsual Inspection of Welds",
which incorporates the workmanship acceptance cntena descnbed m sections 4 and 5 of AWS D9.7.,
"Specification for Welding of Sheet Metal". The damper blade shall be tested in the closed posit=on at 10"
water gage by the "Pressure Decay Method" in accordance with ANSI/ASME N-510-1980, "Testing of
Nuclear Atr Cleaning Systems". Blade shall not exceed leakage rate of 0.015 cfm/mch of circumference
of blade. The complete pressure boundary (damper housing) shall be tested the same as the blade,
except the maximum leak rate shall be 0.005 cfm/sq, ft. of housing surface

3.0 Filter housing and transition specifications.

The top and bottom panels shall be manufactured from minimum 14 ga. Type 304 stainless steel with 2-B
mill finish. The front and back panels shall each be constructed from a single piece of minimum 12 ga.
type 304 stainless steel wtth 2-B mill finish. Each housmg shall be a side servicing bank-type
arrangement. All seams and Joints shall be welded and free of any sharp edges. All welds and welders
shall be quahfied m accordance with section IX of the ASME boiler and pressure vessel code. Weldmg
procedures and personnel quahfication reports shall be submitted to insure compliance with the
requirement =n accordance with section IX of submitted to insure compliance with the requirement m
accordance with section IX of the ASME boiler and pressure vessel code. Welding procedures and
compliance with the requtrement m accordance with section IX of the ASME boder and pressure vessel
code The filter housings shall be reinforced to wtthstand+/- 10" w.g.
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The pre-filters, HEPA filters and carbon adsorbers shall be contained in bag-m/bag-out housings which

shall be designed and constructed in accordance with the intent of ANSI-N509-1980

Housings with two or more filter elements per tier shall have a filter removal rod to draw the filters toward

the opening to facilitate bagging-out. The filter removal rod shall be operated through the filter change-out
bag

All mechanical components of the fitter-locking mechanism shall be stainless steel except for a brass

travel nut. The locking mechanism shall be located downstream of the filter elements. Filter elements are
secured in place with top and bottom locking mechanisms, which are spring loaded to exert a seahng

force of 1400 Ibs. per filter element, apphed as an even uniform load along at least 80% of the top and
bottom of each filter element frame.

The housing shall have a removable access door for each tier of HEPA filters, carbon absorbers and a

separate access door for the pre-filter. There shall be four access door retainers whJch secure the door m
place.

Static Pressure Ports

Static pressure ports shall be located on top of the filtration system: upstream and down stream of each
bank of filter elements. Static pressure ports shall be ¼" NPT couphng with plug. Static pressure ports

shall be of the same type material as the filtration system construction.

DOP/Freon Test Ports

DOP/Freon test ports shall be 3_- NPT couptmg with plug. One DOP/Freon test port shall be located on
top of the filtration system, upstream of the filter bank, for upstream sampling. Two additional DOP/Freon
test ports shall be prowded for field installation into the duct work. One port wdl be used for DOP/Freon

injection and one port will be used for downstream samphng. DOP/Freon test ports shall be of the same
type matenal as the filtration system construction.

Mini Cam Test Ports

Mini Cam test ports shall be located on the side of the filtration system. The first sample hne will be
located between the first and second carbon filter banks. The second wdl be located between the second

carbon filter bank and the second set of HEPA filters.

The test ports shall be made of a stainless steel tube that extends 2" out of the TCFS. The section

outside the filtration system shall have a ¼ "O.D

The section of tube inside the TCFS shall have a ½ "O.D. (also made of stainless steel). The tube will be

perforated on the upflow side w_th 1/16" holes, centered on the tube, spaced ½ " apart, for the entire
length The tube shall be situated as to allow for sampling of all filters' throughput. Figure 2 illustrates an

example of th_s:
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The port shall be removable (for example, tapped and threaded), with a plug to allow for the use of the

TCFS w_thout the sampling port in place.

Maqnehehc Gauge

Magnehehc gauges shall be located on top of the filtrat_o'n system and connected to the static pressure

ports upstream and downstream of each bank of filter elements. For outdoor applications the Magnehelic

gauges shall be mounted m enclosed panels.

Filter Element Chanqeout Table

A filter element changeout table shall be provided. It shall be adjustable and attach to the access door
retainers after the door has been removed.

Reinforced and Drilled Flanqes

The upstream and downstream flanges of the filtration system shall be reinforced to a minimum thickness
of W'. 7/16" diameter holes shall be drilled in the upstream and downstream flanges of the filtration

system with a maximum spacing of 4" center

Minimum Leak Test

The filtration system pressure boundary and filter element sealing surface shall undergo factory testing per
ANSI-N510-1980 to 10" w.g. as specified in table 4 5 of ERDA 76-21, Nuclear A_r Cleaning Handbook.
Construction: all welded man entry steel housing. Maximum permissible leak rate (percent hosing

volume per hour): 0.2%.

Baqqmq Rmq

Each t_er of filter elements shall have a bagging ring located behind the access door. The bagging rmg

shall be hemmed on its outer edge and have two continuous ribs around the perimeter.

Baq-Out Baqs and Straps

One bag-out bag shall be prowded for each bagging ring located on the filter system. Each bag shall be
amber m color, .008 inch thick PVC, with an elastic retaining cord located at the mouth. The stock number

of the specific bag shall be located at the retaining cord. Glove sleeves are incorporated into the bag to
facll_tate filter elements removal One black nylon secunty strap and one black nylon holding strap shall

be provided for each bagging nng located on the filtration system.

Equipment Labels

The _trat_on system shall have an aluminum, painted label which lists pertinent information, as well as

reordenng information.

Testing

Housing w_ll be factory tested by the pressure decay method m accordance with ANSI-N510-1980 to 10"

w.g. as specified in ANSI-N509-1980, Table 4-4. Each filter position shall be fitted with a blank filter and
the filter-to-housing seal shall be tested by the pressure decay method in accordance with ANSI-N-510-

1980 to 10" w.g. as specified m ANSI-N-509-1890, Table 4.4.
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Ltfhnq Eyes

Lifbng eyes shall be provided as necessary on top of the housing The lifting eyes shall be constructed of
V2" diameter rod which wtll be of the same type of material as the filtration system construction

Weather Cover

Weather covers, which will be of the same type matenal as the filtration system construction, shall be

prowded on top of each system. Weather covers shall be intermittently welded and sealed with silicone
sealant

Test Housmq

The filtration aerosol test housings shall be manufactured from minimum 14 ga. Type 304 stainless steel
with 2-B mill finish. Each housing shall be designed and constructed in accordance with the applicable
sections of ANSI-N509-1980. Housings shall be side servicing bank type arrangement. All seams and

joints shall be welded and free of any sharp edges. All welds and welders shall be qualified m accordance
with section IX of ANSI/ASME boiler and pressure vessel code. Welding procedures and personnel

qualification reports shall be submitted to insure comphance wtth the requirement m accordance wtth
section IX of the ANSI/ASME botler and pressure vessel code. The test housing shall be designed and

constructed to allow efficiency testing of each filter element and its supporbng framework per ANSI/ASME-
N510-1980. Whde m the test pombon and at 1,000 CFM per filter element, the reststance across each

aerosol test housing shall not exceed 20"; m direction of atr flow.

Cemf_cabon of Operation

The manufacturer shall prowde a certified test reporf, from an independent testing organtzabon, that the
aerosol test housings prowde efftctency tesbng of each filter element and tts supporting framework per the
intent of ANSI/ASME-N510-1980.

Baq-Out Housmq Weldmq Specificabon

All "pressure retaining" joints and seams shall be continuously welded; "non-pressure retaining" joints
such as extenor stiffening may be intermittently welded. As a minimum, all weld joints and seams shall be
wire brushed/or buffed to remove heat dtscoloration, oxldabon, all burrs, and sharp edges. All welded

joints and seams that are a porbon of any gasket setting surface, i.e., duct connecting flanges'adjacent
base metals. All weld joints shall be visually inspected for cracks, crater ptts, underfili, incomplete fuston,
overlaps, surface porosity, gas pockets, crevices and depresstons. All welders, welder operators and

welding procedures shall be qualified m accordance with ASME BPV Section IX.

4.0 Charcoal filter specifications.

Carbon modules shall be filled wtth Type CG11 (Coopente), 12 x 30 mesh carbon for the removal of

mlhtary agents and m accordance w_th ASCZM-TEDA. The manufacturer shall have passed the DMMP

test procedures descnbed m of Annex A, Section 7.3 DMMP Breakthrough Life, for four filters m sequence
within the past two years for 24" x 24 ° x 18" filters.

Adsorber cell frame shall be 24" x 24" x 18". The adsorber cell shall be in accordance with Institute of
Environmental Sciences, IES-RP-CC-008-84, as modified m Annex A, dated 3 March 1997. Each charcoal

filter will prowde a resonance time of 0.25.

5.0 Pre-filter specifications.
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The pre-filter shall have an average effictency of 80 to 85%. Flow capacity at 500 cfm shall have a
resistance of 0 14" w g. and at 1000 cfm have a resistance of 0.34" w g

The perimeter should be constructed of high strength, corrosion resistant galvanized steel, to which the
filter pack is sealed on all sides.

6.0 HEPA filter specifications.

Each filter shall be individually tested and certified by the manufacturer's Q107 penetrometer (or
equivalent) to have an efficiency of net less than 99.97% when tested with 0.3 micron thermally generated
DOP smoke. TestLng to leak-free scan requirements and resistance to air flow are performed per Federal
Std. 209-latest _ssue at nominal rated capacity (CFM). Test results shall be recorded on each filter Clean
filter static pressure drop shall be no greater than 1.3" w g. when operated at rated capacity (500 fpm).

F_ltermedia shall be composed of a high alpha, modified matnx, 100% mlcroglass med_a, waterproofed to
withstand a 100% RH factor and shall not contain asbestos. FLlters shall be factory constructed using
shallow fluted aluminum separators. Adhesive sealers shall be fire retardant flexible urethane

The med_a pack shall be permanently sealed with a frame of 16 ga., Type 304 stainless steel.

Overall filter d_menslons shall be correct to w_thm +0" to -1/8" and squareness to be wlthtn 1/8".

Each filter shall be supphed with a permanently affixed dovetmled SCE43 closed cell neoprene gasket on
the upstream filter face.

Filters shall be tested and certified to comply with the performance criteria under Federal Std. 209-latest
issue. For Type A and C filters.

7.0 Fan set specifications.

The fan will be variable speed so that it can maintain a predetermined flow rate
operating at 2500 cfm during normal operation for the described filtration system.

It shall be capable of
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4.0 Equipment Plan

4.1.0 Introduction

4.1.0.1 In order to meet the requirements of this chemical warfare materiel investigation/removal action at
Dunn Field, former Defense Depot Memphis, Tennessee, it is necessary to control all project resources,
to include personnel, facilities, equipment, and materials. UXB shall use the following procedures (as well
as those in UXB's Property Management Policies) to obtain, maintain, control, and secure procured and
leased resources.

4.2.0 Equipment

4.2.1 Description and Quantity

4.2.1.1 Table WP 4-1 hsts the field and office equipment required for project operations.

4.2.2 Sources and Rental/Acquisition Costs

4.2.2.1 Table WP 4-2 details the sources and rental/acquisition costs analysis for the required field and
office equtpment, as well as any sole source justification.

4.3.0 Consumable Supplies

4.3.1 Description and Quantity

4.3.1.1 Table WP 4-3 lists the consumable supplies intended for this project. UXB's approved accounting
policy states that indirect costs include "employee welfare costs, which includes employee consumables
normally required under normal worktng conditions." These costs are components of the appropriate
fringe benefit pool, i.e.; they are not a direct charge to any specific contract or single, final cost. The
Contracting Officer in a letter dated May 21, 1997, approved Table WP 4-3 (Reference: Contract
DACA87-97-D-0006 & UXB's Employee Consumables Chart).

4.3.1.2 The Life Cycle Project Manager (LCPM), in coordmatlon with the SUXOS, will establish, monitor,
and replenish consumable levels to ensure levels are maintained for contmuous operattons.

4.3.1.3 The use of consumable supphes will be monitored to provide a record of consumption and an
audit trail (UXB Form 1.0043). In ink, the employee will list the item, intended use, and location of use.
Supervisors at all levels will assure supplies are consumed only as authorized.

4.3.2 Source,and Rental/Acquisition Costs

4.3.2.1 Table WP 4-2 details the sources and rental/acquisition costs analysis for the required
consumable supplies, as well as any sole source justification.
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Table WP 4-1
Equipment List

COPY : - -
== ® = x =- == o

•= > o o> o = =

- o >" ,_ __ = z $ .s o
== _ • >= e g = = >
uJ m c: E --.¢ a. 0 uJ ,

e,)

_+ + I I'? _= ==

Site Offnce - portable tranler 1 1

Storaqe Trauier 1 1

Computer and Printer 2 2

CoplerMachme I 1

Facsnmde Machine 1 1

Internet Servme 1 1

FM Radio, handheld w+th charqer 2 7 1 1 1 1

;elFular Telephone 2 1 1

V_deoCamera

DuqltalCamera 1 1 1 _ 1 1
;haker Table 1

Explosnves 1

Dem ohtnon Kit 1

Plastic Sheet0no - containment

MK 26 - Maqnetometer

iaoazme

P=_kup, 1(_ Ton 4x4

Van, Club Waqon; 15 Passenoer

Surveyor's Kd/w handheld GPS
TotaIStat0on Survey EouiD,

Sport Utd0ty Vehmle
Backhoe

Plckup, 4x4, _ ton
Water Truck

Bobcat

SulLdozer and Comoactor

Roll-off

Brush Hoq

Cherry Picker

Crane

Forklnft

Decontam matron T railer

Protechve Works

Sprunq Structure

Cascade A=rSvstem

Equipment A_r Lines

SCBA Test/Repair K_ts

Autosteo Plus

M ultn-qas Mondor

MIE Mmnram Dust Momtor

Photo Ionizahon Detector

Sound Meter

Draeoer Pump
Pnrtn P_ttv

1 1 1

2

1

1

1

1

1

1

1

5

1

1

1

5

1

2

2

2

1

1

2

2

I I I I

I 1
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Table WP 4-3

Consumables Supply List

' ,, ........ Dtrect Chat ge _....... _ ...... Indi_ Charge ,,_ .....

Yes
• Paper/Pens/Pencils

• Folders/Staples

• Tape/Paper chps

Empioyee'Consumables_-_'-:_i _: r'"

No

Goggles No Yes

Safety Equipment Items ecqu_redfor use on the projectsite, General, UXB owned items
e.g, fire extinguishers, hghtn_ng
)rotechon, fencing, explosive storage

facii_hes,etc.

Shoes See Work Undorms See Work Umform

Gloves See Work Umforms See Work Uniform

Bug/Insect Repellent Yes No

Wet W_pesor Pre-Motstened towels Yes No

Paper Towels Yes No

Todet Paper Yes No
Yes

BottledWater No, unless greater than 5 non-UXB

employees are supported on the project
site

I Sunscreen

Ram Suits See Work Uniforms

Whistles/Air Horns Yes, for project use

Yes

Poison Ivy/Po=sonOak Protection
and Cleanser

Clocks

Boots

Work Uniforms

Yes

Yes, for project use

See Work Uniforms

No, unless greater than 5 non-UXB
employees are supportedon the project
site.

Level A, B, and C PPE and any other

uniform itemsrequireddue to abnormal

site conditions, e.g., datly laundenng of
coveralls or uniform items due to

exposure to po=sonivy or oak, spectal
uniform items required on this site, but

not normally required on other sites, e.g.,
composite hard toed work shoes.

See Work Umform

No

No

No

No

See Work Uniform

Yes

Normal UXB logo items,such as
T-shirts,sweatshlrts,and caps and their
normal maintenance
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Office Supplies

, ,, • ,_ Direct Charge,_,,,_, _,'.,.:_.,

Yes, for project site supphes and for

reproduction of Work Plans, Ftnal

Reports, Invoices, etc. performed at UXB

Headquarters

Laundry Items

FlashlE_hts

Batteries

Mtscellaneous,small officesupplies

usedat UXB Headquarters.

Uniform Maintenance See Work Uniforms See Work Uniform

See Work Uniforms See Work Uniform

No

Shovels/Rakes

Water Coolers

Keys

Paint

Gatorade and electrolyte
replacement beverages

Yes, for project use

Yes, for project use

Yes, for project use

No, unless used to transport laboratory

samples or other non-personnel

reclulrements.

Yes for sitefacdrhes

Yes, for projectuse

No. Per direction of the Contracting
Offcer, Government personnel are to

provide theErown beverage

No tfrce Is used for beverages or other
personal uses.

Yes, tftce ts used to package samples or

Ice

No

No

Yes

UXB Headquarters and UXB owned

trucks and equipment

No

Yes

Yes, tfused for beverages orother

personal uses.

No, if used to package samples or other

projectrelated uses.other project related uses.

• Sisal stnng Yes No

• Wooden stakes

• Pin flags

4.4.0 Procurement

4.4.1 Purchase Items

4.4.1.1 Table WP 4-2 details the sources and rental/acquisition costs analysis for the required

equtpmentJsupplies, as well as any sole source justification.

4.4.2 Government Furnished Equipment (GFE)

4.4.2.1 There will be GFE for thts removal action• The GFE wtll be administered usmg the "Approved

Property Control System for Government Property, Contract DACA 87-97-D-0006", approved September

8, 1997 by CEHNC's Acquisrtton Services Division.

4.4.3 General

4 4 3.1 Requests for acqursttion of government property shall be made to the UXB Logistics Manager or

hrs destgnee m writing These requests shall be made by the Life Cycle Project Manager or his destgnee.
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4.4.3.2 Consent will be requested from the Contracting Officer (CO) prior to the acquisition of facihty ttems
or ff the cost of the item over the course of the project would exceed $1,000.

4.4.3.3 If items requested are not available for issue, the UXB Logistics Manager will order them.

4.4.3.4 Items purchased by the UXB Logistics Manager will be issued upon receipt. All Items will be
documented and signed for by the LCPM o_"SUXOS. The UXB Logistics Manager will then keep the
documentation on file with a copy forwarded to the contract file.

4.4.3.5 Items purchased by the LCPM or his designees will be documented on a UXB expense report w,th
cop_es forwarded to the UXB Log_sbcs Manager and the contract file within 3 days after submitting
expense reports to accounting.

4.4.3.6 Items purchased by the UXB Logistics Manager on an overhead account may be stored in a
segregated area and transferred out to projects on an as need basis. (to be determined by the UXB
Loglstzcs Manager). This type of acquisition is only for expendable property (materials such as Zlploc
plastic bags, paper towels, nuts, bolts, rubber gloves, etc.) that has an individual item value under $50.00.
These _tems can be purchased in large quantities in order to reduce overall costs to the projects

4.5.0 Receiving

4.5.1 Procedures

4.5 1.1 All property transactions will be promptly processed through the UXB Logistics Center, visually
respected to ascertain the physical condition of components, and matched to the purchase order. When
deliveries are made to the project site, the SUXOS will provide the LCPM with appropriate documents to
show receipt of the items; the LCPM will forward the data to UXB's Logistics Manager for accountabihty
and control.

4.5.2 Quality Control

4.5.2.1 UXB personnel will perform receipt inspections to ensure that the equipment received conforms to
required specifications. Devlat,ons from required specifications will be reported to the LCPM for final
determination of acceptance or rejection.

4.5.3 Shipment Discrepancies

4.5 3.1 When the LCPM or SUXOS receives property, he will forward the packing slip and all
manufacturers manuals, warranties, etc. to the UXB Logistics Manager.

4.6.3.2 Loss, damage, or destruction of property dunng shipment will be immediately reported to the UXB
LCPM who will inform the UXB Logistics Manager. The discrepancy will be recorded on the receiving
documents, and the items will be stored m a secure area UXB win investigate the cause of the
discrepancy.

4.6.0 Storage Plan

4.6.1 Storage

4.6.1.1 The project's site office ts the designated storage location for project equipment. The equipment
will be organized to facilitate _ssuance, identification, inspection, and inventory.
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4.6.1.2 The LCPM or SUXOS will authorize selected personnel access to the storage area. These
personnel will issue equipment, maintain on-site accountabdity, and conduct =nventones. Government
representat=ves wdl be granted access to these areas for inspectzon and inventory requirements.

4.6.2 Security

4.6 '2.1 UXB will protect and preserve property to insure its availability and serviceability for the
performance of tasks to support this delivery order.

4.6.2.2 The designated work storage areas will be secured and locked when not m use. Keys will be
maintained in the site office and will be tssued to authorized individuals only when required to open the
Iocahon for issuance, receipt, inventory, or maintenance.

4.6 2.3 Outside storage of large equipment items Is authorized. The LCPM or SUXOS wdl select the

location and level of security for these items.

4.6.3 Motorized Equipment

4.6.3.1 Specialized equipment, vehicles, and motorized equipment wilt only be issued to authorized
personnel trained m their use.

4.6.3.2 When not in use, all motorized equipment will be properly secured. Keys will be removed from
igmtions and maintained at the site office. The LCPM or SUXOS will document the issuance of keys.

4.7.0 Accountability

4.7.0.1 UXB will estabhsh a system to control, protect, and maintain all property and locally purchased
equipment and materials used to support this contract and resultant delivery order. These records will
reflect h_storical data, location changes, inventory dates, and other accountability data. Support
documentation used for making changes will provide complete and current data.

4 7.0.1 Total Acquisition Cost Reports shall be provided annually as directed by the Contracting Officer
and shall include mater=al as a classification.

4.8.0 Inventories

4.8.0.1 If, m the process of performing the required work of this project, UXB acquires property that will
become government property, UXB will lint=atean inventory schedule.

4.9.0 Maintenance

4.9.1 Preventive Maintenance

4.9.1.1 Regularly scheduled maintenance will be performed to prevent the occurrence of defects and to
detect/correct minor defects. The LCPM and SUXOS monitor the effectweness of the maintenance
program. Refer to SSHP Appendix D for forms detailing checkout and turn-in procedures for specific site
equipment.

4.9.2 Calibration

4.9.2.1 All instruments wilt be calibrated prior to dispatch to the work site. UXB's Logistics Manager will
monitor cahbrat_ondates and not transfer equipment to the Iocatton if the calibration date falls wathinthe
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period of performance. In the event this is not possible, instrument calibration will be scheduled to

prevent interruption of the work schedule.

4.9.3 Unscheduled Maintenance

4.9.3.1 Maintenance will be performed as soon as possible after a problem is encountered; records of the
unscheduled maintenance and corrective actions will indicate equipment identification, problem,
corrective acbon, person performing the mamtenance, and costs. This record will be maintained in the
instrument _e. If equipment requires major repair or replacement, the program manager wdl be notified.

4.10.0 Ultimate Disposal Plan

4.10.1 Disclosure of Excess

4.10 1.1 Through an effective conservation program, the LCPM and SUXOS will reduce excessive
consumption rates by prompt return of excesses, recycling usable material, and immediately changing
stock levels as quantity requirements change.
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5.0 Work, Data, and Cost Management Plan

5.1.0 General

Q

5 1.0.1 Thts Work, Data, and Cost Management Plan (WDCMP) effectively manages allocated funds and
manpower to conduct this chemical warfare matenelhnvesttgative removal action at the former Defense
Depot Memphis Tennessee. All work wdl be accompltshed according to the timeline set forth in Delivery
Order 0012. The methods to accomplish the tasks and responsibihttes of project personnel are outlined
in the other sections of the Safety Submission

5.2.0 Project Management

5 2.0.1 UXB Life Cycle Project Manager and our electronic Operations Center serve several important
purposes.

• UXB's Life Cycle Project Manager will be CEHNC's central point of contact from project
conception, through site operations, and to final project closeout. This reduces mulhple project
management layers and cost, increases productivity, enhances project knowledge, facilitates on-
site changes, and offers a life cycle point-of-contact during the project.

The Operations Center is an electronic clearinghouse for daily project updates. The Life Cycle
Project Manager (LCPM) will e-mail a daily project summary (including production rates, hazards
encountered, personnel rosters, HTW encountered, and lessons learned) to the Operations
Center. The Operations Center is networked to all of UXB's support funchons (Contracts,
Accounting, Human Resources, and Logistics) and the President's Office, whtch includes the
Directors of Corporate Liaison, Compliance, Business Administration, Environmental Systems
and Engineering, Federal Sector, Environmental Sector, and Technical Design Engineering
Group; and UXB's Corporate Counsel. Each recipient will review the updates from and
immediately respond to the program manager.

5.2.1 Project Design

5.2.1.1 UXB's Technical Design Engineering Group and the program manager reviewed the Statement of
Work and the results of our site visit. This data was entered into our project timeline. As details of logistic
or other requirements are realized, the timeline is refined.

5.2.1.2 UXB's Accounting Department will enter the budget, as derived from the Delivery Order and
Microsoft Project, into the DELTEK Cost Accounting System (CAS); all costs will subsequently be
compared to the budget.

5.2.2 Mobilization

5.2.2.1 The LCPM will coordinate with the Contracts Unit, Logistics Unit, Cost Accounting Unit, and the
Contracting Officer (CO) or his designate to verify that all mobilization tasks are accomplished in a timely
fashion. After coordinating all tasks and subtasks of the project, the LCPM will mobilize the appropriate
teams in accordance with the work plan. The Program Manager will closely coordinate with the LCPM as
the start date approaches. The coordination will be recorded on the project status records of the CAS.

5.2.3 Project Execution

5.2.3.1 As site work progresses, the LCPM will provide the Cost Accounting Unit with reviewed and
approved time sheets, progress reports, per diem vouchers, and other ancillary documentation. This on-
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hne system allows the LCPM to refine the budget as the details of logistic and subcontractor

requirements, if any, are reahzed.

5.2.3 2 Office documentation audtts will be based on the Delivery Order and Prime Contract; field
documentatron audits will be based on the Work Plan. Addttlonally, the Quality Control Spectahst and the

S_te Safety and Health Officer (SSHO) will conduct on-site field surveillance and generate reports to verify
that all estabhshed procedures and plans are being followed. All Quality Control, Surveillances, and
Rework Item Lists will be distributed to the appropriate project personnel and maintained in the project

file Any actions generated as a result of these reports will be similarly recorded and become part of the

project file.

5.2.33 The program manager will also review time sheets, subcontractor invoices, supporting
documentation, progress reports, and other ancillary documentation The results will be maintained in the

project file; all exceptional actions will be noted. The program manager will cErculate reports to the UXB
Program for notification of exceptions and disposition of all corrective actions required.

5.2.3.4 Invoices wdl be prepared according to the progress payment schedule negotiated between UXB

and CEHNC.

5.2.4 Demobilization

5.2.4 1 Upon complet{on of work under the Dehvery Order, the program manager wd] coordinate wLth the

Contracting Officer or hts designate, subcontractors, and LCPM to assure that all work has been
completed and accepted in accordance with the Delivery Order. Once the UXB Logistics Manager has
been notified, the LCPM will demobdlze the team, with the approval of CEHNC. The LCPM will review
documentation generated dunng the project and complete the final report for the CEHNC. The final

report will contain items, reports, information, and data as required by the Delivery Order. If
subcontractors are utlhzed, their information will be rewewed and indexed into the final report. UXB

maintains project documentation and final reports for a period of four years from the date of project

completion, unless d_rected by CEHNC to maintain the information for a longer period of t_me.

5.2.4 2 The Cost Accounting Unit will review all remaining project cost invoices and outstanding items

appropnate to.the Dehvery Order.

5.3.0 Work Accomplishmen t

5.3.0 1 Figure 5-1 depicts the tlmellne for operations.

5.4.0 Cost Control

5.4.1 General

5 4.1.1 Cost elements, such as labor hours expended (time sheets), materials and equipment utdlzed,
and other direct costs recurred, wdl be tabulated and maintained by the LCPM. The LCPM is responsible

for accurately recording, obtaining necessary approvals, and transmitting these cost elements via

computer or facsimile to UXB's Headquarters office where they will be compiled by the MIS and
accounting staffs. The hard cop_es of t_me sheets, invoices, rental agreements, etc. will be sent to UXB

Headquarters on a weekly basis for retention. The LCPM will review logs, time sheets, invoices, etc. for
contractual, FAR, and CAS compliance.

5.4 1.2 UXB utdlzes the subtask approach in the record keeping and project budget review process.

Since UXB prowdes continuous m-flow of data by subtask, the budget becomes a "hwng" document for
use by appropriate personnel. The budget ts compared to the project tlmehne for monitoring purposes.
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5.4.1.3 This system allows for near real-time exchange of all project information This facilitates

management control and dedication of resources to complete the project per the requirements of the

Delivery Order

5.4.2 Supervision, Tracking, and Cost Control Methodology

5 4 2'.1 M_crosoft Project will track project activities. UXB examined the Dehvery Order project goals,

developed a management strategy to accomphsh the goals w_thin the Project Schedule, established a
task and subtask sequence using defined mdestones, assigned resources to accomplish the milestone

tasks, and calculated the costs associated with the task. Thrs equips UXB with the resources to complete

the project milestones on or ahead of schedule.

5.4.2.2 The LCPM will record correct time sheet information. This labor information is then compared to

the original budget for the Delivery Order, any deviations wdl be quickly identified, and corrective action
taken. Matenal components wdl be tracked and monitored tn a sire=Jar fash¢on. All employees shall

complete and s=gn their individual tlmesheets.

5.4.2.3 UXB offers regularly scheduled, m-house training sessions and refresher courses to employees
who are exposed to service contracts. The UXB audit program Is reviewed and all UXB employees are

cognizant of the accuracy requirements m reporting information.

5.4.2 4 The levels of supervtslon for cost/schedule control are shown at Table WP 5-1.

Table WP 5-1

Cost/Schedule Con!rol Supervision
• .4,

c

/

Position _, _• :

SUXOS

• Cost/Schedule Control Supervisor_ ,"
w

UXB Life Cycle Prolect Manager

V=ce President, CWM Sector Director President

Controller Executwe Vice President, Director of Administration

5.4.3 Efficiency Improvement M ethods

5.4.3 1 Wtth the control in the tracking and supervision of labor and material components, UXB is able to

identify potential deviations at the earliest posslbte time. This system identifies efficient methods so they

can be replicated, and inefficient methods so they can be modified.

5.4.4 Cost/Schedule Control Sys tem

5.4.4.1 UXB ut=l_zes two fully-integrated systems for Cost/Performance Control: the Microsoft Project

management system and the Cost Accounting System. The Semor Management Team and the assigned

program manager rewew the reports.

5.4.5 Project Costs

5.4.5.1 Labor hours by labor category and other direct costs will be reported to the Contracting Officer by

Statement of Work/Proposal Task.
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Table WP 5-2
Work Plan Development Timetine

Final SS Approval 42 d 1/28/00 4/05/00

Non-Intrusive WP & 20 d 2/1/00 2/28/00

Approval

Brush Clearing/Road 10 d 2/29/00 3/7/00
Prep/Utitities/Office Set

up

VCS Construction 3 d 3/8/00 3/12/00

Filter Set up 5 d 3/13/00 3/20/00

10 d 3/17/00 3127100Site Set up/ECBC Set
up

Personnel Training 5 d 3/27/00 4/02/00

Table Top/Pre- 2 d 413100 4/4/00
Operational Exercise

Approval/Begin Intrusive 1 d 415/00 811100
Work

* As forwarded by the U.S. Army Engineering and Support Center on 11 January 2000.

5.5.0 Project Organizational Structure

5.5.0.1 Refer to other sections of the Safety Submission for discussions of the assignment of functions,
duties and responsibilities, and functional relationships for this project.

5.6.0 Recurring Deliverables

5 6.0.1 Please refer to Table WP 5-3 for a list of the recurring deliverabies for this project.
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Item

Telephone Conversatton/
Correspondence Report

Report/Minutes, Record of Meeting

Accident/Incident Report

Cost/Schedule Status Report

Acctdent Exposure Data Report

Table WP 5-3

Recurrin_l Deliverables

Reference

(DID/CDRL)

OT-055/NS06

OT-045/NS03

OT-015-NS02

OT-O35/NS04

SAFr-101

Delivery

Monthly

As necessary, within 5 working days

Within 24 hours of the occurrence

Monthly, due no later than 25 calendar
days following the reporting cut-off date

Monthly, due no later than 10 days after
the end of the report month
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--- 6.0 Conventional Ordnance Handling Plan

6.1.0 Introduction

6.1.0.1 The purpose of this plan is to identify all the possible scenarios and the associated procedures
that UXB will follow in the event conventional ordnance is encountered during the removal actions at

Dunn Field. These procedures are intended for use dunng the disposal by detonation of conventional

ordnance. Only upon the positive identification of an item, by UXO personnel, as a piece of conventional
ordnance wdl an item be destroyed by detonation. These procedures do not apply to items identified as

or suspected of being chemical ordnance.

6.1 0 2 Dunng d_sposal of UXO and related matenal, safety is the pnmary concern. The most obvious

requirements are to protect personnel, the general pubhc, and the environment from fire, blast, noise,

fragmentat=on, and toxic releases. Planned detonation of explosives requires more stringent safety
d=stance reqmrements than those for ordnance in storage, and shall be conducted in accordance w_th the
USACE Safety and Health Requirements Manual (EM 385-1-1 ).

6 1.0.3 A review of available documentation reveals that conventional ordnance is not expected to be

encountered during th_s project. However, conventional ordnance, specifically WWll souvenirs, were
d=sposed of at Dunn F_eld If any conventional ordnance =s encountered, chances are the _tems
encountered will be of th_s type, usually small, easily carned items such as hand grenades or rifle

grenades, or small artillery shells (40mm or smaller).

6.1 0.4 In the event a large UXO item is found (larger than 20 Ibs. net explosive weight), one whose
detonation could not be contained by engineering controls, UXB will, with concurrence of the CEHNC

Safety Speciahst, call for EOD support The U.S. Army EOD unit that has cogmzant response authority
for the Depot is the 717 th EOD, Ft. Campbell, KY. Contact number is (502)-798-2312, after duty hours
(931)-431-3824.

6.2.0 UXO Disposal

6.2.0.1 UXB wdl dispose by open detonation of recovered conventional UXO w_th a net explosive weight
(NEW) of 20 Ibs. or less. UXO with a NEW greater than 20 Ibs. will be disposed of by EOD. Refer to
Section 6.9 for the appropriate procedures. UXB is not authorized to perform render safe procedures
(RSP). RSPs may be required on items determined unsafe to move in its current condition. The

responding EOD shall perform RSPs as required.

6.2.0 2 In all instances, UXB will perform UXO identification and charactenzatlon in accordance with

CEHNC's Basic Concepts and Safety Considerations for UXO Operations. In addition, UXB, in
coordination with TEU, will positively identify all ordnance as non-CWM pnor to any demolition work being

performed on the item by UXB.

6.2.0.3 If the item's fuzing condition permits, the item wdl be transported to the center of Dunn Field, or
other suitable location within Dunn Field, where UXB personnel wdl dispose of the item by open
detonation.

6.2.0.4 UXB w=ll utlhze electncal disposal procedures for the disposal of conventional ordnance.

6.2.0.5 All personnel directly or indirectly engaged in unexploded ordnance operations are thoroughly

trained and capable of recognizing hazardous explosive exposures. All personnel are required to read,
become familiar with, and adhere to the requirements contained in this section to assure that all general
safety regulations and safe work practices are observed at all times. Absence of a written safety
requirement does not indicate that safeguards are not required.
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6.2.0.6 These procedures will be utilized by all UXB personnel engaged in demolition activities.
However, situations may warrant additional safety measures, such as fire trucks, medical personnel, and
protective clothing. The Senior UXO Supervisor (SUXOS) has the overall responstbUity to comply wtth
the mintmum requtrements listed below and the authority to upgrade as the situation dictates.

6.3.0 UXO Identification/Characterization

6.3.0.1 UXO personnel will perform UXO identification and characterizafion tn accordance with CEHNC's
Basic Concepts and Safety Considerations for UXO Operations.

6.3.0.2 If the item is posltwely identified and the fuzing allows, UXB will move and secure the item upon
approval of the CEHNC Safety Specialist.

6.3.0.3 If an item is identified as unsafe to move, UXB will leave the item as encountered and perform
"blown-in-place" (BiP) procedures. Refer to Section 6.4 for details concerning protective works.

6.4.0 Evacuation

6.4.0.1 Prior to taking any actions, such as evacuation of the work site, UXB will coord=nate with all
concerned agencies through the CEHNC Safety Specialist. This will include, at a minimum, Depot
personnel, local fire and pohce, and all agencies with personnel on the site.

6 4 0.2 UXO disposal operations, to include BIP procedures, will require the evacuation of the work site;
the evacuetton distance is based upon the item's stze end potential filler. The evacuation distance is
determined in accordance with Center of Expertise (CX) Interim Guidance Document 98-08 Determination
of Appropriate Safety Distances on Ordnance and Explosives (OE) Project Sites, June 1, 1998. The
CEHNC Safety Specialist will contact the Structures Branch at CEHNC (Ms. Michelie Crull 256-895-1653)
with informahon concerning the specific ordnance item. The Structures Branch will then determine the
appropriate withdrawal and fragmentat=on distances. Emergency contact numbers can be found in Table
WP 10-1 in the SSHP of ths Safety Submission.

6.4.0.3 Evacuees will only be permitted to re-enter the area after the demolition point has been inspected
and the "All Clear" has been given by the UXO Demolitton Supervisor.

6.5.0 Protective Works

6.5.0.1 Protective works will be used in order to protect nearby property; the level of protecttve works
used depends upon the size of the UXO as well as the amount and type of filler material. Protective works
are physical barriers destgned to limit, control, or reduce adverse effects of blast and fragmentation
generated during the high order detonation of UXO

6.5.0.2 For all planned detonations UXB will follow guidelines m HNC-ED-CS-S-98-7, Use of Sandbags
for Mitigation of Fragmentation and Blast Effects Due to intentional Detonation of Munitions. It is
expected that use of this documents procedures will reduce the necessary withdrawal distance for any
disposal operation to 200 feet.

6.5.0.3 If necessary, additional protective works such as: tire barricades, deflector shields, trenches/pits,
directional detonations, fragmentation blankets, and plywood sheets will be utilized. The results of
demonstrations and practical appiicahons have revealed that if appropriate protective works are used, the
adverse effects of the blast and fragments resulting from a high order UXO detonation can be contained
or eliminated.

6.5_0.4 U.S. Army Technical Manual (TM) 60A-1-1-4 (Protection of Personnel and Property) also outlines
specifics concerning protective works.
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6.5.0.5 UXB will conduct demolition operations only after all personnel protective measures have been
completed and reported to the Demolition Supervisor. UXB may need the assistance of Depot personnel

and local law enforcement personnel to accomp!lsh this task.

6.5.0.6 In the highly unlikely event that BIP procedures are required, consideration will be given to

removing all or a part of the filtered-air containment structure, if the recovered UXO item has a large
NEW A combination of a series of protective works in addition to using the least amount of explosives

required for the task, should provide the hltered-alr containment structure enough protection against small

UXO items. Any such scenarios will be analyzed on a case-by-case basis.

6.6.0 UXO and Explosives Transportation

6 6.0.1 Dunng transportation of explosive material, safety is the primary concern. The most obvious
requurements are to protect personnel, the general public, and the enwronment from fire, blast, nonse,

fragmentation, and toxic releases.

6.6.0.2 Vehicle operators will be UXB employees, licensed, trained, and informed of the explosive

hazards revolved wath the cargo.

6.6.0.3 UXB does not plan to move any discovered UXO off of Dunn Faeld. However, if operational
considerations are such that the item es too large to d=spose of on Dunn F_eld and is safe to move, and

the storage magazines on the Depot are available, the item may be moved to the magazines on the
Depot wnth concurrence of the CEHNC Safety Specialist. The transportation of UXO requires adherence

to the same principles as the transportation of explosives.

6.6.0.4 UXB does not plan on transporting any explosives (see Explosives Management Plan). If it is
necessary to transport explosives, the fonowmg dnrect,ons apply.

6.6.0.5 UXB will segregate the material identified for transport by type and load nt rote a vehicle meeting

the regulatmns of 49 CFR and applicable state laws. UXB personnel will block, brace (as required), and
transport the explosives material required for the disposition of UXO.

6.6.0.6 Prior to movement, the dnver will visually inspect the explosive laden vehicle to ensure the load is
properly secured and safe-to-move; the Demolition Supervisor wdl provide oversight during loading. The
cargo will be checked to ensure containers are loaded, blocked, braced, tied down, or otherwise secured

to the vehrcle body to prevent movement. If using a vehncle wnth an open body, a closed container to
contain the explosnves wdl be secured to the bed of the vehicle.

6.6.0.7 The Demohtnon Supervisor will ensure that the following general safety precautions are observed
during transport operations:

Blasting caps and high explosives will remain separated at all times by means of e_ther
transporting these items in separate vehicles, or by using an IME22 or Mk663 container for

the blasting caps if transporting the items in the same vehicle.

* Explosives wdl be secured during transport in accordance wtth 49 CFR.

• Explosives will not be transported in the passenger compartment of a vehicle.

• Explosive laden vehicles will not be left unattended.

• No person is permitted to ride on, or in, the cargo compartment.

• Smoking in and around vehicles transporting explosives is prohlbFted.
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• Refueling of vehicles wdl be accomplished without the explosive cargo.

• Vehicles will not exceed the posted speed limit. If a prudent speed is less than the posted
speed limit, the operator may not exceed a safe and reasonable speed.

6.6.0.8 Vehicle Requirements for Transporting UXO and Exploswes. Transportation vehicles will be
des=gnated and inspected to determme that they are suitable and properly equipped for movement of
explosives. Inspections and findings will be recorded on the Daily Truck Inspection Log (UXB Form
1.0041 )

6.6 0.9 If requ=red to transport explos=ves on public roads, UXB will properly placard transport vehicles to
warn personnel and furnish specific guidance to fire fighters and other personnel who may be responding
to an emergency revolving the vehicle. Transportatton on public roads wdl be in accordance with
apphcable federal and state regulation, to include driver testing and licensing.

6.7.0 UXO Storage

6.7.0.1 The storage of recovered UXO m a Depot standard constructed, earth-covered storage magazine
wilt requtre coordination with Mr. John DeBack, the Depot's Base Transition Coordinator/Site Manager.
The storage of UXO requires adherence to the same pnnciples as the storage of explosives (refer to
Explos=ve Management Plan). The storage of any UXO, if necessary, wdl be far under the storage
quantity lim=ts of these magazines. Additionally, the storage of recovered UXO requires separation and
segregahon from explosives in storage.

6.8.0 Responsibilities

6.8.0.1 Senior UXO Supervisor. The SUXOS is responsible for assuring adequate safety and
housekeeping measures are implemented---operations are to be conducted safely, cleanly, efficiently,
and economically.

6.8.0.2 Demolition Supervisor. Demohtion operations shall be under the direct control of an
experienced and trained UXO Supervisor charged with the responsibd_ty for all demolition actiwtles within
the area. The Demolition Supervisor, assigned by the SUXOS, shall be responsible for training all
personnel regarding the nature of the matenals handled, the hazards revolved, and the precautions
necessary, and shall be present during all on-site d=sposal operat=ons. The Demohtion Supervisor will
also maintain custody of the blasting machine or fuse igniters. The Demolit¢on Supervisor shall also notify
the appropnate organ=zetions prior to demohtlon operations.

6.8.0.3 Demolition Team Members. Indiwduals wdl report the completion of tasks to the Demohtlon
Supervisor The types of tasks which may be requrred are.

• Secure all access roads to the area.

• Visually check demolition s_tefor any unauthonzed personnel.

• Check firing w=re for continuity and shunt.

• Prepare designated shots.

• Check continultyof detonators.

• Secure the detonators _n a safe Iocat=on.

• Place charge in desired Iocahon.
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6.9.0 Overall Safety Precautions

6.9.0.1 General. Prior to conducting a disposal operation, the Demolition Supervisor will conduct a

safety briefing to the members of the demolition team. Th_s safety bnefing will include, at a minimum:

phases of the eperahen, review of explosive handhng and EMR precautions, location of safe area,
emergency notification procedures, site specific characteristics, type of OE/UXO being destroyed,

placement and quantity of counter charge, m_sfire procedures, post-detonation clean up of range, care
and handhn9 of explosive materials, personal hygiene, two person rule, potential trip/fall hazards, Iocabon

of range vehicle, wind direchon (toxic fumes), and the location of first aid kit and fire extmgutsher. Range

vehicle engine will be started pnor to initiating priming procedures and kept running.

6.9.0.2 Telephone or radio communication will be established with emergency response personnel. No
radio or cellular telephone transmissions wdl take place m the vicimty during the positioning or connecting

of electrical mltlahng dewces.

6.9 0.3 Hazar d of Electromagnetic Radiation to Ordnance (HERO) Evaluation. Table 2-3 of Army
Technical Manual (TM) 9-1375-213-12 provides minimum safe distances between mobtle radio frequency

(RF) transmitters and electnc blasting operations. Since both the hand-held radto and cellular telephone

operates at less than five watts, the mmtmum safe distance is five feet.

6.9.0 4 Since radios and cellular telephones are normally operated at about 5 feet above the ground
surface, no HERO hazard extsts as long as personnel keep these dems a minimum of five feet away from

the ordnance.

6 9 0 5 Fragmentation Distance. Fragmentation d=stances are based upon the net exploswe weight of

a particular demohbon shot plus the countercharge. The calculation of fragmentation d_stances are
important in order to ensure the safety of not only stte personnel, but also the general pubhc.

Fragmentation d_stances wdl be provtded by CEHNC, depending upon the item to be destroyed (refer to
Secbon 6.3.0 1).

6.9.0.6 The fragmentatton distances are for open, un-barncaded shots. If there is a protective shelter

wtth frontal and overhead protection, a shorter distance is possible. However, every effort should be
made to adhere to the appropnate fragmentabon range regardless of shelter or depth the shot is buried.

6 9 0.7 Add=t=onal overall safety precaut=ons for demohbon operahons include:

Demohtton operations wtll be conducted m strict accordance wtth thzs plan, which was written
_n accordance with U.S. Army TM 60A-1-1-31 (Explosive Ordnance Disposal Procedures)

and Safety Supplement 1.

If required, demohtton explosives will be delivered on an as needed basis.

• Dunng demoltt_on operations, a des=gnated emergency vehicle (m addition to the range

vehtcle) will remain m the area.

Keep blasting caps m approved containers, located at least 7.62 meters (25.0 feet) from other

exploswes, until they are needed for pnmmg.

Always point the explosive end of blasting caps, detonators, and exploswe devices away
from the body and other personnel during handling. This will minimize injury should the item

explode.

• Blasting caps used for tnttiat_on of explosive charges will not be buried.
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If explosive charges are to be covered or tamped with earth, charges will be fitted with

detonating cord leads that protrude 1.8 meters (6 feet) from the earth.

Blastmg caps less than the equtvalent of a commercial No. 8 cap will not be used unless

used with commercial explosives and approved by the explosives manufacturer.

Only those explosives or mitiators needed to meet the requirement of the operat=on will be
transported to the disposal stte.

Blasting machine or act=vating device will not be surrendered to the individual designated to
fire the shot until the Demohtton Supervisor is assured that the area =s clear.

An appropriate distance around the demoht=on site shall be cleared of dry grass, leaves, and
other extraneous combusttble materials.

There will be a mmtmum wait time of 30 seconds between detonations for electnc operations.

6.10.0 Demolition Procedures

6.10.0.1 General. Control of the demohtton site must be maintained during demolitton operations. All

personnel who are not essenhal to demohtton operations must evacuate to a safe area. Access roads
entermg the blast area will be blocked durmg explosive disposal operattons to ensure that unsuspecting
individuals are not placed m jeopardy by the explosion. The Demolitton Supervtsor will assure the area is
clear of unauthonzed personnel and equipment pnor to permitting attachment of the initiation dewces to

the pnmmg charge.

6.10.0.2 An observer wdl be stationed at a Iocatton where there ts a good view of the air and surface

approaches to the demoht_on stte. It shall be the responsibility of the observer to notify the Demohtion
Supervisor to suspend firing if any aircraft, vehtcle, or personnel are sighted approaching the general
demohtion s_te

6 10.0.3 A minimum of two UXO qualified personnel, one of which will be the Demohtlon Supervisor, wtll

conduct demolition operations. The Demolition Supervisor wtll dectde which firing system is suitable for

the specific task to be accomplished. An electncal ftrmg system provides better control of the demol_tton
activities, yet, on specific sites, based on the terrain, vegetation and other site parameters, the use of a
non-electrical firing system may be acceptable. Control of initiation dewces wtll remain with the

Demoht_on Supervtsor until attachment to the firing ctrcutt.

6.10.0.4 The Memphts City Fire Department will be informed of the location, date and ttme of detonation
and of the matenals to be detonated. The fire department will be requested to standby on site for all
detonations. (The Memphis C_ty Fire Department can be reached at 901-393-7441 ) In the event of a fire

or unplanned explosion, UXB personnel will attempt to put out the fire. If unable to do so, fire support
services will be requested from the Fire Department and the area will be evacuated. Subject to the

remoteness of the demohtton range area, fire department personnel may employ UXB personnel to
provide add_honal fire hghter support.

6.10.0 5 Prevailing weather condttion reformation will be obtained from the NOAA weather station

(162.400 mhz) or calhng 901-544-0399; this data will be logged before each on-site detonation.
Demohtion charges w_ll not be primed or connected for electncal firing during the approach or presence of
a thunderstorm. Other weather conditions (high winds, dust storms, snow storms, temperature

inversions, low altitude clouds, or a cloud coverage of more than 50%) may adversely tmpact planned
demolition operations. The Demohtlon Supervisor will take these conditions into consideration when

determmmg whether or not to conduct demoht_on operattons. If weather conditions preclude the disposal
by BIP, UXB will secure the UXO with sandbags and cover, properly mark, until favorable condJtlons allow
the BIP
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6.10.0.6 Explosive Limit. The maxtmum quantity of explosives that may be disposed of at one time will
include the net explosive weight of the item(s) to be disposed of plus the wetght of the priming charge.
Since it is assumed that no conventional UXO is expected to be encountered during this project, the
determmatton of a maximum explosive limit will be done by the SUXOS and the CEHNC Safety Speclahst
when an item requmng disposal by detonation has been found.

6.10.0.7 Blow-in-Place Procedures. UXB will notify the CEHNC Safety Specialist and the Memphis
Depot BRAC Envlrenmental Coordinator of its intent to blow-in-place, if such procedures are required.
This notification will take place upon discovery of an item requiring blow-in-place procedures.

6 10 0.8 Detonations w=lloccur only after all unnecessary personnel have left the area, road guards have
been posted, and the required post personnel have been notified. Prior to conducting the disposal
procedures, the Demohtton Supervcsor will check the area and avadable drawings to determine ff there
are any underground utd=t=esthat may be affected by a detonation.

6.10.0.9 UXB personnel not revolved in the disposal operation wdl act as perimeter guards, as directed
by the Demohtton Superwsor.

6.10.0.10 Electrical Demolition Procedures. An electnc fmng system is one tn which electricity is used
to fire the pnmary inct_atingelement An electnc impulse supplied from a power source, usually an electric
blasting machme, travels through the firing w=reand cap lead wires to fire an electric blasting cap. The
chief components of the system are the electnc blasting cap/electric squtbs, fmng wire, and the blasting
machine. The preparahon of the explosive charge for detonation by electrical means is called electric
pnmmg.

6.10.0.11 Statzc electricity is an increased hazard when operating tn an extremely cold climate or area of
low hum_d=ty Care must be taken to reduce the poss_bdftyof premature detonation of electric blasting
caps and other electro-explosive devtces.

Safety Precautions

Personnel working wtth electnc blasting caps or other electro-explosive devices wdl not wear
stattc producing clothing such as nylon, stlk, or synthetic fiber.

Pnor to making connechon with the electric blasting cap, the firing circuit will be continuity
tested.

Electnc blasting caps wdl be connected to the finng cfrcutt before connection to the mare
mtttation charge.

Electnc blasting caps of different manufacturers or types wdl not be used in the same system

The shunt wtll not be removed from the w_res untd the individual perform=ngthe operation has
been grounded.

Test electnc blasting caps for continuity with a galvanometer at least 25 feet downwind from
any exploswes pnor to connecting them to the firing circuit. Upon completion of testing, the
lead w_res wdl be short-cimulted by twisting the bare ends of the wires together. The w_res
will remain shunted unttl ready to connect to the firing ctrcutt.

• Do not pull on electrical lead wtres of electnc blasting caps, detonators or other electro-
explostve dewces; a detonation may occur.

Unroll the legs so that the cap is as far as possible from the operator and pointing away from
htm
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• Place the blasting cap in a hole or behind a barncade before removing the shunt and testing
for continuity. Make sure the cap does not point toward other personnel or explosives.

• Use only authorized and serviceable testing equipment.

• Do not connect the blasting machine to the firing wires until all pre-firing tests have been

completed and until ready in all respects to fire the charge.

Do not hold the blasting cap directly m the hand when uncoiling leads. Hold the wires

approximately 6 inches from the cap. Th_s will minimize injury should the cap explode. The
lead wires should be straightened by hand and not thrown, waved, or snapped to loosen the

cods.

Do not remove the shunt from the lead wires of blasting caps except for testing for continuity

or actual connection into the firing circuit. The individual removing the shunts should ground

h_mself pnor to this operabon to prevent accumulated stabc electricity from firing the blasbng

cap.

Keep both ends of the firing wires shorted or twisted together except for testing or firing. Do
not connect the blasting caps to the fmng circuit unless the power end of the firing circuit
leads are shorted.

• Keep all parts of the fmng circuit insulated from the ground or other conductors such as bare

w=res, rads, p=pes, or other paths of stray current.

Procedures

• Prepare and place all explosive charges.

• After locating a flnng position a safe d=stance away from the charges, lay out the firing wire.

(Do not drag fmng wire over sand which may generate a static charge )

• Test the finng wire by using a blasting galvanometer or test set, after you have ensured the
testing equipment is functional, and after the flnng w_re has been unreeled. Ensure ends are

twisted together when not testing.

• Separate fmng wire conductors at both ends, and touch those at one end of the
galvanometer/test set posts. Needle should not move or lamp glow; if either occurs, the firing
w=re has a short circuit

• Tw=st wires together at one end and touch those at other end" to galvanometer/test set posts.
Th_s should cause a w=de deflection of the needle or the lamp to glow. No movement of the

needle indicates a break; a slight movement indicates a point of hlgh resistance which may
be caused by a dirty w_re, loose wire connecbons, or wires wtth several strands broken off at
connections.

• Ground yourself. Test the blasting caps by removing the short circuit shunt.
Touch one end of the cap lead wire to one post and other cap lead wire to other post.

If galvanometer's needle deflects slightly less than it d_d when the instrument was tested, the
blasting cap is sattsfactory; if not, the cap is defecbve and should not be used; should read at
least half-scale. Ensure cap lead wires are twisted together when not testing.

Connect the blasting cap leads to the firing clrcu=t and insert blasting caps into the main
charge or attach to detonating cord leads if main charge is buried or tamped.

Depart to firing point

Take cover.

• Obtain a head count.
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• Ground yourself. Test entire circuit after inserting caps into the charges and connecting
charges with the firing wires and moving to firing position. Touch free ends of firing wire to
test instrument posts. This should cause a wide deflection of needle or lamp to glow. If the
firing circuit is defective, shunt wire. Then go down-range and recheck circuits. If the splice
_sfound defective, replace wires. If the cap is found defective, replace it. Retest the entire
circuit again to make sure that all breaks have been located before attempting to fire.

• Test the blasting machine before attaching the firing wire. Untwist ends of the firing wire and
fasten them to the posts of the blasting machine.

• Yell "Fire In The Hole" three times and initiate charge.

• Observe a 5-minute wait time after the detonation. This wait time may be waived by the
Demolition Supervisor based on observation of the detonation.

• Remain in designated safe area until Demolition Supervisor announces "All Clear."

6.10.0.12 Electric Misfires. In order to prevent misfires, insure that all blasting caps are included in the
firing circuit; all connections between blasting cap wires, connecting wires, and firing wires are properly
made; short circuits are avoided; grounds are avoided; and number of blasting caps in any circuit does
not exceed the rated capacity of the power source on hand.

6.10 0.13 Common causes of electric misfires include inoperative or weak blasting machine or power
source; improperly operated blasting machine or power source; defective and damaged connections,
causing either a short c_rcuit, a break in the circuit, or high resistance with resulting low current; faulty
blasting caps, the use =nthe same circuit of blasting caps made by different manufacturers or of different
design, and the use of more blasting caps than the power source rating permtts

6 10.0.14 Clearing Electric Misfires. Make several successive attempts to fire.

• Check fmng wire connections to blasting machine terminals to be sure that contacts are
good.

• Make two or three more attempts to fire charge.

• Disconnect blasting machine and short firing wire.

• Attempt to fire the charge(s) w_th an alternate blasting machine, ff available.

• A wmt time of 30 minutes wdl be observed =naccordance with Safety Supplement 1, TM 60A-
1-1-31, before starting to investsgate, unless it can be ascertained that the blasting cap failure
_sstrictly electrical and then, corrective action may be taken immediately.

• Test firing c_rcuit with circuit tester for breaks and short circuits, and correct any defects
discovered.

• Remove and disconnect old blasting caps and short w_res, place these items on the
subsequent shot for disposal.

• Connect wires of new blasting cap(s) to firing circuit and re-prime the charge.

• Reconnect firing wire ends to blasting machine and fire charge(s).

6.11.0 Post Demolition/Dispo sal Procedures

• Do not approach a smoking hole; do not allow personnel out of the designated safe area until
cleared to do so with the "All Clear" signal.

• Prior to giving the "All Clear" signal, check p_tfor 'low orders' or 'kzck outs'; Intact ordnance
items that failed to detonate will be counter-charged and blown in place Explosive residue
will be collected and detonated,
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• Surface sweep pit and remove any fragmentation; metal fragments will be examined to
ensure complete detonation of the explosive material.

• Back fill hole, as necessary.

• Police up all equipment.

• Notify pohce, fire, etc. that the operation is complete.
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7.1.0.1 The Envtronmental Protectton Plan (EPP) for remedial acttvttles at sites 24-A, 24-B, and Site 1 at
the Depot, ts presented in this sechon The measures that will be taken to protect natural resources and
to control pollution that may develop as a result of remedial activlttes are described tn the sections that
follow. All parties will comply with federal, state, and local regulations pertaining to the enwronment,
including but not limited to water, air, and noise pollution. It will ultimately be the responsibility of UXB to
ensure that the remedial action complies with the requirements of this EPP.

7.1.0.2 The site EPP meets the requirements of DACA87-97-D-0006/0001, Data Item Description OT-
005, applicable secttons of Army Regulattons AR-200-1 (Envtronmental Protection and Enhancement and
Environmental Effects of Army Acttons).

7.2.0 Protection of Natural Resources

7.2.0.1 This section discusses measures that will protect natural resources within the project boundaries
Construction actlvitres will be confined to the limits of the work areas as specified in the Task Order.
Natural resources will be restored to an equtvalent condition upon completion of the work. Restoration
will be as directed by the Contracting Officer or Contracting "Officer's Representattve (CO/COR) in
accordance wRh the contract documents

7.2.1 Pre-Construction Survey

7.2.1.1 According to DID OT-005 a joint condition survey, also known as an Environmental Survey (ES),
is to be conducted by the Contractor and the Contracting Officer/Representative prior to the start of any
on-site response activities The survey is meant to identity any wetlands, protected spectes, cultural sites,
histoncal areas, special habitats or other protected areas and to report the condition of trees, shrubs, and
grassy areas tn and immediately adjacent to the work area, storage area and access routes. This survey
wilt include taking photographs that show existing envtronmental conditions in and adjacent to the site.

7.2.2 Land Resources

7.2.2.1. Except in the immediate vicinity of the burial areas, ground cover will not be removed, cut,
defaced, injured, or destroyed without the Depot/CEHNC permission. Ropes, cables, or guys will not be
fastened to existing trees for anchorage unless authorized by the Depot/CEHNC Project Managers.
Where such use of ropes, cables, or guys is authorized, UXB will be responsible for any resultant
damage. Trees and other landscape features scarred or damaged by equipment operations will be
removed and replaced with equivalent, undamaged trees and landscape features.

7.2.2.2 UXB will be responsible for preventing contaminated soil and debris from spreading beyond the
limits of the excavation. Plastic sheeting will be placed adjacent to the excavation, and all excavated
material will be placed in a container or on impervious sheeting. Each container of soil/debris moved
outside of the filtered-air structure will be covered with a wind and ratn cover at the completion of daily
activities or in the event of inclement weather.

7.2.2.3 UXB will be responsible for backfilling the excavation to grade. Backfill placement will follow the
procedures specified in Section 7.5.4 below. Imported backfill will be clean and free of waste material
and debris, and will be cart=fled free of contaminants above levels of regulatory concern, prior to use.
After backfilling, earthwork will immediately be broughtto the final grade.
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7 2 2.4 UXB will restore the surface of the burial areas to their original condition The final surface will be

consistent w_th that of the surrounding area and will not impede drainage at the site. The contractor will

provide seeding with indigenous grass, where the ground has been disturbed Topsoil or nutrients will be

included during the seeding operation to reestablish a suitable stand of grass, as necessary.

7.2 2.5 Traces of temporary construction facilities such as haul roads, work areas, structures, and other

signs of construction will be removed upon completion of the project by UXB. Temporary roads, parking
areas, and similar areas wdl be graded to conform to surrounding land contours.

7.2.3 Water Resources

7.2.3 1 UXB will prevent oily or other hazardous substances from entering the ground, drainage areas, or
local bodies of water. UXB will take measures to prevent surface or storm water run-off rote the

excavations. Excavated sod and debris wdl be placed on impervious sheeting or _na container. Sod piles
and containers located outside of the filtered-atr structure will be covered with _mpervious sheeting to
serve as a wind and ram cover. This cover will be placed at the completion of daily activities or in the

event of inclement weather.

7.2.3 2 Temporary fuel oil or petroleum storage tanks brought on-site will be surrounded with a temporary
earth berm of sufficient size and strength to contain the contents of the tanks _n the event of leakage or

spillage. The interior of the berm will be lined with plastic sheeting.

7.2.4 Air Resources

7.2.4.1 UXB wdl control dust at all times, including non-working periods. To mitigate dust generation, a

fine water mist may be apphed with either a hand wand or a water truck over the site, haul roads, and
other areas disturbed by operattons. The amount of water will be controlled such that only the surface of

the sorl will remain moist but "pondlng" and run-off will not occur.

7.2.5 Historical and Archaeolog ical Resources

7.2.5.1 UXB wdl carefully protect m-place, any histoncal or archeologlcal items discovered in the course

of intrusive excavahon work and report their presence to the Depot personnel or the CEHNC Project
Manager immediately. UXB wdl stop work in the immedtate area of the discovery until directed by the

appropriate personnel to resume work.

7.3.0 Vegetation Control

7.3.0.1 UXB will not clear land by burning ground cover Clearing and grubbing will control vegetation
only where necessary to facilitate efficient and safe operations. Trees, stumps, roots, brush, and other
vegetahon in areas to be cleared will be cut off or pulled out flush with or below the original ground

surface, except for such trees and vegetation which are directed to be left standing. Trees and brush to
be left standing will be protected from damage Encldent to clearing, excavatLon operations or other
activities conducted on site. Depressions made by grubbing will be filled with suitable matenal and

compacted to make the surface conform to the original adjacent surface of the ground. Logs, stumps,
roots, brush, rotten wood and other refuse from the clearing and grubbing operations will be moved to a

p_ckup point or disposal area designated by Depot personnel.
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7.4.0 Waste Control And Di sposal

7.4.1 Solid Waste

7 4.1.1 UXB will maintain the work area in a neat and orderly condition It is the responsibility of UXB to
control sohd waste in the work area. Solid wastes not related to excavation activities will be placed m

containers that are regularly emptied. UXB will contract w_th a local waste disposal firm for pickup of

solid waste generated by the work crew while at the Depot. Upon completion of work, UXB will leave the
work areas clean and free of garbage, rubbish, or debris Food will not be prepared, cooked, or disposed

of on the project site.

7.4.2 Sanitary Waste

7 4.2.1 UXB will prowde a chemical flush toilet or comparably effective unit for the use of persons

working on s_te Sanitary wastes will be periodically emptied by a service contractor into a municipal,

dlstnct, or station sanitary sewage system.

7.4.3 CWM And Hazardous Was te

7 4.3.1 Intact v_als or identification kits suspected to be CWM will be segregated from excavated soil and

debns as descnbed m Section 3.0 of the Work Plan. This material w_ll be handled and transported m
accordance with the Interim Holding Facility Plan and the Transportation Plan prepared by PMNSCM

(Book 2 of the Safety Submission).

7.4.3.2 After removal of CWM _tems, excavated soil and debris will be sampled and analyzed to
determine ff _t is to be classified as hazardous waste. A waste code determination will be conducted

based on the soil/debris characterization samples (refer to Section 12.1 of the Work Plan). The sod and
debris wll) be handled in accordance with 40 CFR 262 Before transport, the sod and debns will be

placed m containers in accordance with 49 CFR 178. The containers will be removed from the project
site, transported, and disposed of in accordance w_th 40 CFR 263 and 40 CFR 264. All appropriate

regulations pertam,ng to shipment of hazardous wastes 0.e., manifesting etc ) will be comphed w_th.
Detailed reformation on the samphng programs and on waste management can be found in Secttons 12.0

and 11.0 of this Work Plan, respectwely.

7.4.4 Investigation Derived Was te

7.4.4 1 It is the responsibility of UXB to control investigation derived waste m the work area Excavated

sod and wastewater generated from decontammat_on operations will be managed as described in Sectton
11.0 of th_s Work Plan UXB will be responsible for contamenzmg all investigation derived wastes m

Department of Transportation approved containers and for following appropriate labeling requirements.
The containers will be free of contaminants, and will not crack, split, readily corrode, or leak. UXB will be

responsible for ensuring all regulations are followed for the manifesting, scheduling, transportation, and

disposal of wastes

7.4.4 2 Under no circumstances will any water be d_scharged to the ground surface, and all other

materials will be handled so as to prevent releases to the environment and to ensure proper disposal.

After d_sposal of all materials, the containers w_ll be cleaned of all material and contaminants and

disposed of properly or returned to the leasing agency.

7.4 4.3 Non-disposable personal protective equipment (PPE) will be decontaminated in accordance with
Section 6 0 of the SHHP. Disposable PPE worn while excavating the burial site will be containerized and

disposed of m the same manner as soil and debris from this area.
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7.5.0 Site Restoration Plan

7.5.1 Post-Removal Clean-up

7 5.1.1 Upon project completion and subject to instructions by the COR, UXB shall remove all temporary
construction facdlties, stockpiles of excess material, and other signs of activity As directed by the COR,

disturbed areas will be re-graded and seeded m an effort to restore the area to near original condition.

7.5.1.2 The reclamation of all areas affected by site activities (such as administrative areas, stockpiles,

storage areas, excavations and soil d_sturbance areas) will include re-contounng and grading to match
adjacent areas. Whenever possible, existing topsoil will be removed and stored separately from

subsurface spoils, and returned during final grading operations. Reclamat=on of temporary constructLon
roads w=ll include smoothing and grading to ehminate ruts and to match the contours of the adjacent
areas. Eroded or caved-m banks will be trimmed and leveled to provide a stability and adequate drainage.

7.5.2 Temporary Facilities

7 5.2.1 Unless d=rected by the CEHNC to do otherwise, all temporary fac=hties that were erected by UXB

to execute the scope of work wdl be removed during demobilization.

7.5.3 Disturbed Areas

7.5.3.1 All excavatton activities associated with this project will be conducted to minim;ze impacts to land

resources within and outside the project boundanes. Areas impacted by the project will be restored, as

practical, to a condition that appears to be natural and does not detract from the overall appearance of
the s=te If detonation of hazardous ordnance is necessary, slgmficant sod compaction =s not anticipated.

Detonations may increase naturally occurring fractures within the soil, making areas where dramage is
poor and slopes are hRgher more susceptible to slide and creep movements. Where possible, sods
excavated at the s_te will be returned to their original locations.

7.5.3.2 All areas (including wetlands, histoncal sites, archaeological s=tes, and natural habitats) damaged

or otherwise altered by actwthes associated with this project will be restored, as much as practical, to
near-natural or pre-existing condittons Restoration will be as directed by the CO/COR m accordance with

the contract document.

7.5.4 Backfill Placement

7 5 4.1 The chosen consultant/contractor will backfill the excavation with approved imported clean fill.

Imported clean fill will not be construction waste material and w=ll be free of organic material and debris.
The consultant/contractor will provide written certification backed by the analytical data that the imported
clean fill is free of contaminants or that contaminant concentrations are below regulatory levels of

concern. Depot approval of all proposed fill material is required pnor to use.

7.5.5 Grading

7 5.5.1 Topography m the vicinity of the project site Is generally flat. The burial areas will be regraded so
that the final surface is consistent with that of the surrounding area and will not impede drainage at the
sbte. The consultant/contractor will be responsible for ensuring that drainage at the scte is not tmpeded by

the fimshed backfill profile.
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7.5.6 Reseeding/Tree Planting

7 5 6 1 Seeding with a local grass seed will restore vegetation areas disturbed by the project and lawns
will be reseeded or sodded as d_rected by the CO/COE. Topsoil or nutrients w_ll be included during the
seeding operation to reestablish a suitable stand of grass, as necessary.

7.5.6.2 All trees measuring three (3) inches or less in diameter may require removal to facilitate
_nvestgat_ve actions, discretion will be used prior to any final decisions. Trees which are marred
unavoidably will be trimmed and treated with an approved wound dressing as soon as possible.

7.6.0 Spill Control Plan

7.6.0.1 The following sections (7.6.1 and 7.6.2) summarize the emergency spill response and sp_llcontrol
measures to be ut_hzed during all phases of the CWM removal action at Dunn Field.

7.6.1 Preventative Spill Control Measures

7.6.1.1 Good energy conservation practices will be followed, and all project activities will be conducted in
a manner that prevents the discharge of pollutants

7.6 1.2 Vehicles will be maintained m good operating condition and w_ll be left running only when
necessary All veh_ctes used will be fueled, maintained, and serviced at a location with' protective
containment equipment in place. Cleaning or washing of vehicles or equipment will be permitted only in
areas w_thappropnate sumps and drainage. Runoff will not be allowed to flow onto open ground.

7.6.2 Emergency Spill Response

7.6.2.1 UXB shall have available on site, a spill response kits containing absorbent matena;s designed to
absorb water, diesel fuel, od, and other liquids expected to be used during operations. Th_s kit is
compded pnor to mobdlzation and after a complete list of chemtcals/hquids to be used on-site has
been generated. In the event of a spill or leak, site personnel will:

• Immediately inform the Semor UXO Supervisor, who will immediately report the spdt to the
CEHNC Safety Speciahst

• Locate the source of the spillage or leak and stop/contain the flow, ff it can be done safely,
ut_hzmg properly protected personnel

• Stay upwind of and out of low areas

• Keep combustibles away from the spilled matenal

• Use water spray or other approved methods, if appropriate, to reduce vapors, gases, and/or dust
emissions

• Begin containment and recovery of the spilled materials

7.7.0 Petroleum Products

7.7.0.1 UXB will conduct the fueling and maintenance of equipment and motor vehicles so as to protect
against spdls and evaporation. In the event of an oil or gasoline spill, UXB will immediately implement the
Emergency Response and Contingency Plan (Section 7.6.2 of the Environmental Protection Plan), as
appropriate, and notify the Depot BEC and CEHNC Project Manager.
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7.7.0 2 All containerized lubricants and excess oil will be d_sposed of In accordance with applicable

regulatory requirements.
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8.1.0 General

8.1.0.1 Thzs Chemical Data Quality Management Plan (CDQMP) has been prepared in accordance with
the U.S. Army Corps of Engineers, Huntsville DJstnct guidance for Environmental Data Quality
Management. It has been designed to establish an effective and efflctent system which will ensure that
appropriate and consistent controls are implemented during this delivery order, and that data are precise,
accurate, representative, complete, comparable, legally defensible, and of sufficient quality to meet
intended usage• This CDQMP also complies with EPA Requirements for Quality Assurance Project Plans
for Enwronmental Data Operations (EPA QAIR-5, 1994). It is the responslbdlty of all project personnel
either performing or overseeing samphng and analysis activities to adhere to the requirements of this
CDQMP and any supporting project-specific documents.

8.1.0.2 UXB has coordinated with the Edgewood Chemtcal Biolog_cal Center (ECBC) to analyze
enwronmental samples for H, L, TDG, 1 ,4-d_thlane, 1 ,4-oxath_ane, phosgene and chloroplcnn on-s_te
using their Mobile Environmental Analytical Platform (MEAP). The MEAP is a self-contained mobile
platform designed as a fully functional trader laboratory. It contains all the equipment necessary to analyze
both atr samples taken w_th DAAMS tubes and extracts of soil and water samples. Once soil samples
have been cleared for CWM by ECBC, sphts of these samples w_ll be shipped off-site for the remaining
hazardous waste analyses. The required analyses, data uses, and data quality objectives are identified m
Section 12 of this Work Plan.

8.2.0 Chemical Data Quality Objectives

8.2.0.1 Data quality is evaluated relative to data quality objectives (DQOs). DQOs are qualltattve and
quantitative statements that specify the field and laboratory data quality necessary to support specific
decisions or regulatory actions. The DQOs describe which data are needed, why the data are needed, and
how the data w_ll be used to meet the needs of the project. DQOs also establish numeric limits for the data
to allow the data user to determine whether the data collected are of sufficient quality for their intended
use. The DQOs for the remedial action at Dunn Field, DDMT, were developed following the guidance
contained in Data Quahty Objective Process for Superfund, Interim Final Guidance (EPA 540-R-93-07 1).
The results of th_s process are described in detail in Sections 8.2 1 through 8 2.7 A summary of the
DQOs for this project are presented in Section 12 0 (Sampling Plan).

8.2 0 2 Data quahty _s based on the end use of the data (DQOs), and is determined by the methods of
collection/analys_s and the level of quahty control (QC) and documentation used to produce the data.
Except for field measurements and observations, all data will be definitive. Defmlt_ve data are data that are
quantltattve, collected using standard samphng methodology as defined m available and apphcable
guidance, and analyzed using ngorous analytical methodology of known precision and accuracy (e.g.,
EPA Test Methods for Evaluating Sohd Waste, SW-8461 for hazardous waste analyses). Screening data,
on the other hand, are data that are collected ustdg nonstandard sampling methodology or collected using
rap_d less precise methods of analys_s w_th less rigorous sample preparation or quality control as
compared to most standard methods of analysis. F_eld measurements (e.g., headspace monitoring) and
observations also fall into the category of screening data.

8.2.0.3 Data reporting requirements are referred to as Level I, II, III or IV, as defined in Table WP 8-1.
Although this reporting level terminology is no longer used to reference data quality, it has become an
industry standard and will be used for this project to define data reporting and associated validation
requirements. The data reporting requirements for all data levels are described m Table WP 8-1. As
shown on this table, the primary difference between Level III and Level IV data is the inclusion of raw data
in the Level IV data package and the evaluation of the raw data durmg the data validation process.
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8.2.0.4 Standard laboratory reports (or Comprehenstve Certificates of Analysis) will be provtded for each

sampling event with defm_tive data. For this project, Level III data vahdatton will be conducted for all
defintt=ve data based on QC sample results and other data vahdatton criteria (refer to Sectton 8.10). In

addition, Level IV data validation will be conducted on 10 percent of the data. Level IV data wdl be

reported using CLP-like data packages for 10 percent of the environmental samples. All Level III and
Level IV data wtll be validated based on the guidance m the Contract Laboratory Program National

Functlona/ Guidehnes for Eva/uating Orgamc and Inorganic Data Review (Functional Guidelines; EPA,

1994) The reportmg levels for each of the data types collected during this project are identified in Table
WP 12-1.

8.2.1 Statement of the Problem

8.2.1.1 In order to ehmmate any potential nsk from the future reuse of Dunn Field, the hazardous contents

of the bunal pits wdl be removed. Removal of these items will elimmate any potential exposure pathways.
The objective of the sampling effort at Dunn Fteld is to document the charactenst_cs of wastes dtscovered

and/or generated during the excavation of the burial stte, and to document that soils left m place are either
nattve sotls or uncontammated backfill. The contaminants of potenttal concern for sods include industnal

chemicals, SVOCs, arsemc, and chemtcal warfare agents (and their assoctated breakdown products).

8.2.2 Identification of Decisions

8.2.2.1 The decLslons to be made dunng the removal action are:

1) Have all of, the buned Items at Sttes 23-A. 23-B and 1 been removed?

2) Is the remaining sod from the floor and sidewalls of the disposal trench free of contamination?

3) To ensure proper waste disposal, what is the nature and charactenzatton of the excavated
sotl/debns?

8.2.3 Identification of Inputs to Decisions

8.2.3.1 Field descnpttons of excavatton activtbes, mcludmg types of debris encountered and the volume of
sod removed, are necessary to ensure that the identihed sttes are remedlated. Analyhcal data on the
concentrabons of contammants +nthe excavated so=Is and wastes generated by this remedtal actton are
needed to charactenze these wastes for dtsposal and to confirm attainment of the cleanup objecttve (i.e.,
removal of all bunal trench contents & associated CWM breakdown products).

8.2.4 Definition of Study Boundaries

8.2.4.1 The excavation boundanes for thts project will have been approxtmated by Parsons ES prior to the

start of operabons. Exact boundaries wtll be determined pnor to the start of excavabon actiwttes. Areas of
relatively high VOC contammabon, includmg CCI4 and breakdown products of DANC were d_scovered

during RI samphng. Based on data prewously collected at the site, groundwater has not been impacted by
CWM bunal acbwtles at Dunn Field, and soil contamination from the buried materials _s not anticipated to

be widespread. The dimensions of the bunal p_t have been approximated through geophysical surveymg

techniques.

8.2.5 Development of Decision Rules

8.2.5.1 The pomt of compliance for soil will be removal of all soil/debns from the burial trench, as

confirmed by monttormg data, visual observattons, and comphance (venfication) samphng. Cleanup levels
estabhshed for the contaminants of concern were based on the Method Detecbon L_mtt for that compound.
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The total volume of soil removed will be determined by the volume of debris encountered and the soil

cleanup goals for the contaminants of concern.

8.2.6 Specification of Limits on Decision Errors

8.2.6 1The contaminant concentration data from the soil/debris charactenzation samples, soil confirmation
samples, and mvestigation-denved waste samples shall meet the precision, accuracy, representativeness,
comparability, and completeness (PARCC) goals defined in Section 8.8.

8.2.7 Optimization of Investigation Design for Obtaining Data

8.2.7.1 Because insufficient data is available to statistically evaluate an appropriate sampling location
methodology, the most resource-effective sampling and analysis design for generating the data that will
satmsfy the project DQOs IS to collect discrete samples from random locations w=thin a uniform gdd
network that covers the floor and sidewalls of the excavation. This sampling rationale will ensure that
results are representative, uniform, and unbiased. A discussion of the proposed confirmation sample
locations and ratLonaleis provided in Section 12.0 of this work plan.

8.3.0 Project Organization and Data Quality Management Responsibilities

8 3 0.1 Thinssection Identifies those individuals or organizations participating in the project and defines
their specific roles and responsibilities as they relate to the data quality management function. Key
organizatLons that comprise the team for this project are tdentified in Sect=on 1.7.0 of this Work Plan. All
project personnel are responsmble for mdentifymg, reporting, and documenting any activities that could
adversely affect the quahty requirements set forth by the contract. Specific responsibilities of key
personnel and subcontractors are defined in the paragraphs that follow.

8.3 0 2 UXB International, Life Cycle Project Manager. As the pnme contractor, the UXB LCPM wdl
report to CEHNC and ts responsible for waste charactenzation and confirmation of data collection. Other
duttes, as appropnate, include directing sampling activities, supervising field staff and any subcontractors,
and ensunng that field procedures described in the Sampting Plans (Sectmon12.0) are implemented in
accordance wroththe SSHP. The Field Team Leader will be responsmblefor maintaining daily records of
work performed, personnel on site, and any work stoppages or communications with other agencies
pertaining to the project.

8.3.0.3 Project Chemist. The ProJect Chemist will report to the UXB LCPM and will provide direction and
support for all project sampling activities, including sample collection, handling, storage, preservatmon,and
shipment. Other responsibilities include but are not hmtted to:

Supporting the preparation of this Work Plan with respect to analytical issues.

Interfacing with Contract Laboratory on matters concerning chemical sampling and analysis,
laboratory readiness, sampling schedules, sample containers, laboratory reports, verificatton
and vahdatlon of data, and the resolution of non-conforming activities or data.

• Reviewing analytical data to ensure conformance with quality assurance testing and
standards, performing data validation, and approwng analytical data.

• Identifymg, reporting, and recommending solutions for non-conformmg samphng or analytical
activities or data

8.3.0. Laboratory Project Manager. Laboratory Project Managers are responsible for ensuring that all
analytical data generated under this contract are reviewed pnor to their release to the UXB and the
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CEHNC PM The Laboratory Project Managers wdl prowde direct interface wtth personnel. The Laboratory
Project manager will have sufficient authority to assure that samples submitted from the project site are
received and processed tn accordance w_th the accepted quality management system. Other
respons=bditles include but are not hmtted to:

• Supen/ising laboratory quahty control activities.

• Sample management, coordination, and tracking.

• Serving as the collection point for laboratory staff reporting and disposition of non-
conformances and changes in laboratory procedures that affect project samples.

• Reporting "use-as-is" and "rework" non-conformances to the Project Chemtst, and obtaining
approval pnor to implementatton of follow-up action.

• Ensunng that all project analytical data packages are reviewed for conformance to
estabhshed guldehnes and data quality objectives.

8.3 0 5 Laboratory Quality Assurance Officer. The Laboratory Quahty Assurance Officer is responstble
for the day-to-day implementatton of the laboratory's quality management system and reports dtrectly to
upper management. Their responslb=htLesinclude, but are not limited to, the following:

• Stopping productton of data m a laboratory area where the analysis of QC data indicates
dewations that could adversely affect analyttcal data results.

• Overseeing sample storage, equtpment cahbratton, preventatwe maintenance, and sample
dtsposal protocol wtthm the laboratory

• Performing quality assurance audits and survediance of the tmplementation of the laboratory
quahty management system and reporting the results to the Project Chemist.

• Revtewmg a minimum of 5 percent of project analytical data packages to verify conformance
to estabhshed guldehnes and data quahty objectives.

• Maintaining established schedules for analyttcal results.

8.4.0 Contract Laboratory Certification

8.4.0 1 As stated m Section 8.1.0.1, ECBC will be analymng soil samples for H, L, TDG, 1,4-dithlane, and
1,4-oxathtane on-stte using their mobile laboratory (MEAP). ECBCs monitonng plan ts included m Book 2,
Volume III of th_s Safety Submtsslon.

8.4.0.2 An off stte laboratory will perform all HTRW analyses once the samples have been cleared for
CWM by ECBC. This laboratory will use EPA cemfied methods to support the standard environmental
methods under SW-846.

8.5.0 Sample Types

8.5 0.1 The sampling programs to be conducted as part of the removal action at OU 1 include 1)
sod/debris characterization sampling, 2) characterization of intact non-CWM items (if recovered), 3) soil
comphance (verificatton) samphng, and 4) investigation-denved waste sampling. These sample types and
their collectton are described in detail in Sectton 12.0 of this Work Plan. For reference, a summary-level
samphng schedule indicating the samples anticipated to be collected during the remedtal action is
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presented in Table WP 12-2. Note that samples collected during the remedial action will be analyzed for
CWA and their associated breakdown products by ECBC prior to being transported off-site for additional

analyses.

8.6.0 Sample Collection Procedures and Locations

8.6.0.1 Sample collection and sample identification procedures defined in Secbon 12.0 of this Work Plan
(Sampling Programs) are designed to meet the project-specific DQOs. Sample containers will be filled in
order of compound volabhty or stability. All samples will be placed in contaminant-free containers as
specified in the U.S EPA Specifications and Guidance for Obtaining Contaminant-Free Sample
Containers (U.S. EPA, 1992). Containers shall be stored in clean areas to prevent exposure to fuels,
solvents, and other contaminants. The conta,ners that are recommended for sample collection, the
required preservatives (if applicable), and sample holding times are listed Table WP 12-3 (refer to Section
12.0 of th_sWork Plan).

8.7.0 Sample Handling, Custody, and Documentation

8.7 0 1 To assure that the samples are representabve of the environment from which they are collected,
chain of custody records will be used as control documents for ensuring that samples are handled
properly and sample custody is maintained. An example chain of custody record is shown in Figure WP 8-
1 (th_s is an example only, site specific forms will be generated for DDMT). The chain of custody record
will be in,bated by the field samphng personnel upon collection of a sample, and will accompany each
sample cooler. Each cooler wilt then be hand carried to ECBCs Mobile Environmental Analytical Platform
(MEAP) for on-site analysis of the Caws H and L and their associated breakdown products. Once the
sample =sconfirmed to be free of agent contamination, the sample will be shipped off-site by UXB for the
remaining hazardous waste analyses. Each individual who has the samples in his/her possession will sign
the chain of custody. This includes both ECBC and UXB.

8.7.0.2 For each cooler shipped off-site, the cooler temperature will be recorded and the sample container
integrity will be checked. Any deficiencies at the time of sample receipt at the laboratory wdl be
documented on the cooler receipt form (Figure WP 8-2) by the sample custodian, and the UXB Project
Chemist wdl be notified for necessary resolution.

8.7.0.3 To control common problems such as labehng errors, chain of custody errors, transcnpbon errors,
preservabon failures, etc., detailed procedures for properly recording sample information and analybcal
requests on chain of custody records, for preserving samples as approprtate, and for sample packaging
and shipment are described tn Section 12. Field sampling personnel will be required to become familiar
with appropriate sections of this Work Plan, prior to initiatingfieldwork

8 7.0.4 The Field QC Supervksor will generate a sample register in the field with assistance from the UXB
Field Team Leader. The function of the sample register is to prowde a comprehensive record of collected
samples to be used for shipment tracking, tracking receipt of analytical data, and to prowde a foundation
for reformation management. All information will be recorded daily in indelible ink. Daily entries will include
information on the date and time sampled, sampling location, headspace readings, sample identification
number, sample type, matnx type, laboratory destination, date shipped, shipment tracking number, and
assocKated QA/QC samples.

8 7.0.5 Prior to shipment, samples will be certified free of a_rborne agent above the Ales for H and L
(0.003 mg/m 3) in accordance with U.S. Army Pamphlet (DA-PAM) 385-61 (refer to Section 3.0 of this Work
Plan). In addition, the laboratory shall be notified that the samples are from a suspect CWM site, and that
they have been analyzed for agent prior to shipment.
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8.8.0 Laboratory Analytical Procedures

8.8.0.1 This section describes each laboratory analytical method to be used for the acquisitton of chemical
data during the Dunn Fteld removal action, and includes relevant aspects of laboratory procedures
(sample preparation/extraction procedures, mstrumentation, calibratton procedures, preventatwe
maintenance, method/instrument detection limits [Mils], and practical quanhtahon limtts [Pals). Analytical
quality control requirements, evaluahon criteria, acceptance crltena, and correchve actions are discussed
m subsequent sections. SW-846 methods will be used for the analysis of hexachloroethane, n-
mtrosodlphenylamme, arsenic, TCLP metals, reacttwty, igmtabihty, and corrosMty, as listed in Table WP
12-1. Analytical procedures to be used for the analys_s of chloroacetophenone, chlorop_crin, adamsite,
lewisite, mustard, thlodlglycol, 1-4 ditheane and 1 ,4-oxathlane are also identified in Table WP 12-1 and
are descnbed m Appendix B of thzs sechon.

8.8.1 Analytical Methods

8.8.1.1 The analytical methods for th_s project and their associated extraction/preparation procedures are
identified in Table WP 8-2. These analytical methods were selected for this project because they
represent the best avadable methods for analysis of the contaminants of concern, and the PQLs for these
methods meet the project DQOs and "are at or below the soil cleanup goals.

8.8.2 Method Detection Limits, Practical Quantitation Limits, and Contract Required Quantitation
Limits

8.8.2.1 Method Detection Limit. The MDL ts an empmcally derived value that _s used to estimate the
lowest analyte concentration a method can detect m a matnx-free environment. SW-846 defines the MDL
as the minimum concentration of a substance that can be measured and reported with 99 percent
confidence that the analyte cencentrahon Is greater than zero. MDLs are updated annually by the Contract
Laboratory following the guidance m 40 CFR 136 Appendix B.

8.8.2.2 Practical Quantitation Limit. The PQL is the lowest concentration that can be reliably achieved
within limits of precision and accuracy during routine operating condthons, and for SW-846 methods is
based on the MDL for each analyte. The PQLs for each of the defimtlve methods are listed in Appendtx C
of this section. For this project the PQLs will be the Contract Required Quantitat_on Limits (CRQLs).

8.8.2.3 Reporting Requirements. Non-detects in method blanks will be reported as less than the MDL
(<MDL value) for SW-846 methods. For MEAP methods, non-detects m method blanks will be reported as
less than the PQL (<PQL value) in accordance with ECBCs governing agency Chemical Agent Standard
Analytical Reference Material (CASARM). For field samples, the following wtll apply:

* All non-detected target analyte will be reported as less than the PQL value.

• if target analytes are detected at or above the PQL, they wdl be reported as quantified.

• For SW-846 methods, target analytes detected below the PQL but above the MDL will be
qualified due to the hmded accuracy and preclston associated w_thquantification.

8.8.2.4 If a sample must be diluted and reanalyzed to bnng the concentration of a single compound of
interest within the hnear cahbratlon range of the instrument, and thss results in non-detect values for other
originally detected target analytes, the data for both the initial and reanalysis will be reported with the
appropnate notations m the case narrative, if samples must be dduted and reanalyzed due to matnx
interference, a detailed descnptlon of all failures to meet the PQLs will be included m the case narrative
and the suppomng documentation (chromatograms) will be included m the Comprehenstve Certificate of
Analyms.
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8.8.3 Instrument Calibration and Frequency

8.8.3.1 Instrument cahbration is necessary to ensure that the analytical system is operating correctly and

functtonmg at the proper sensitivtty to meet CRQLs. Calibration estabhshes the dynamic range of an
instrument, estabhshes response factors to be used for quantitation, and demonstrates instrument

sensitivity. Cntena for cahbratton are specific to the instrument and the analyttcal method. Specific
cahbration procedures are taken from the Contract Laboratory's SOPs. The QC acceptance cdteria and
corrective acttons for instrument calibration of definittve analyttcal methods are included in Appendix C.

The following paragraphs descnbe the general requirements for standards preparatton and traceability

and laboratory instrument cahbratJon procedures.

8.8.3.2 Standard/Reagent Preparation. To ensure the highest quality standard, primary reference
standards used by the Contract Laboratory for SW-846 methods of analysis will be obtained from the
National Institute of Standards and Technology (NIST), EPA Cooperatwe Research and Development

Agreement (CRADA) vendors, American Associat=on of Laboratory Accreditation (A2LA) vendors, or other
rehable commercial sources. Standards are obtained in their pure form or tn a stock or working standard
solution. Ddutlons are made from the vendor standards. Vendor certtficatton for the standards will be

retained in the laboratory's files and made avadable upon request.

8.8.3.3 All records regarding standards will unambiguously trace their preparatton, their use m caltbrabon,

their explratton dates, and the quantitation of sample results. When standards are received at the
laboratory, the date received, supplier, lot number, punty, concentratton, and exptratlon date shall be

recorded in a standards preparat=on logbook. All standards wdl be g_ven a standard idenbficatJon number.
The final concentration of the standard, the volume of the standard that was diluted, the solvent and the

source and lot number of the solvent used for standard preparation, the exp=rabon date of the standard,
and the preparer's mtbals will also be recorded in the standards logbook

8.8.3.4 After preparation and before routine use, the identity and concentrehon of the standards wdl be

verified. Venficabon procedures include a check for chromatographic purity (if applicable) and venhcatlon
of the concentrabon of the standard using a standard prepared at a different ttme or obtained from a
different source (if available).

8 8.3 5 Reagent punty wtll be assessed by analyzing an aliquot of the reagent lot using the analytical

method m whtch it wtll be used; for example, every lot of dichloromethane (for organic extractables) is
analyzed for undesirable contaminants pnor to use in the laboratory.

8.8 3.6 Standards wdl be routinely checked for signs of deterioratton (e.g., dlscoloratton, formatton of
prectpttates, and changes m concentrahon), and will be discarded tf detenoratton is suspected or their
expiration date has passed Standard exptratlon dates writ be based on vendor recommendations, the

analytical methods, or from internal research.

8.8.3.7 For MEAP methods, reference standards wdl be obtained from stock agents located at the
Chemtcal Transfer Faclllty (CTF) at the Edgewood area of Aberdeen Prowng Ground (APG). Because
agent reference standards are regulated by CTF, only hmtted volumes of standard (usualty stocks of 10 to
20 ppm prevatled m 1.8 mltldlter autosampter wals) wdl be prowded to ECBC at any gwen ttme. Agent
standards are venfied at the CTF before they are received by ECBC. Certfftcabons for the agent standards

are maintained at the CTF. Holding times for agent standards are based on CTF's recommendabons.
Documentation procedures for standard preparation are the same as those described in paragraph
8.7.3.3. The standard, the volume of the standard that was dduted, the solvent and the source and lot

number of the solvent used for standard preparation, the exptratton date of the standard/and the
preparer's mttials will also be recorded in the standards logbook

8 8 3.8 After preparatton and before routine use, the idenbty and concentrabon of the standards wdl be
verified Venflcabon procedures include a check for chromatographic purity (ff apphcable) and verification
of the concentratton of the standard using a standard prepared at a different time or obtained from a
different source Of avadable).
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standards are verified at the CTF before they are received by ECBC. Certifications for the agent standards
are maintained at the CTF. Holdtng times for agent standards are based on CTF's recommendations.
Documentation procedures for standard preparahon are the same as those described in paragraph
8.7.3.3. The standard, the volume of the standard that was diluted, the solvent and the source and lot
number of the solvent used for standard preparation, the expiration date of the standard, and the
preparer's initials will also be recorded in the standards logbook.

8.8.3.8 After preparation and before routine use, the identity and concentration of the standards will be
venfied. Verification procedures include a check for chromatographic purity 0f applicable) and verification
of the concentration of the standard using a standard prepared at a different time or obtained from a
different source (if available).

8.8.3 9 Reagent purity will be assessed by analyzing an aliquot of the reagent lot using the analytical
method in which it will be used; for example, every lot of dtchioromethane (for organic extractables) is
analyzed for undesirable contaminants prior to use in the laboratory.

8.8 3.10 Standards will be routinely checked for signs of deterioration (e.g, discoloration, formation of
precipitates, and, changes in concentration), and will be discarded if deterioration is suspected or their
expiration date has passed. Standard expiration dates will be based on vendor recommendations, the
analytical methods, or from internal research.

8.8.3 11 Instrument Calibration Procedures. All instruments will be cahbrated in accordance with the

Contract Laboratory's SOPs. Laboratory instrument cahbration ts required to ensure that the analytical
system is operatmg correctly and functioning at the sensitivity necessary to meet the CRQLs. Each
instrument will be calibrated according to the manufacturer's guidelines using standard solutions
appropriate to the type of instrument and the linear range established for the analytical method. For SW-
846 methods, the instrument cahbratton will be from the lowest to the highest cahbration standard, and the
lowest calibration standard concentration will be set to as close to the MDL as possible, but in all cases to
at least the PQL (CRQL) for each target anaiyte. For MEAP methods, mstrument calibration will be from
the htghest to the lowest calibration standard based on the government restrictions associated with these
compounds.

8.8.3.12 The Contract Laboratory will maintain records of instrument calibration that will include at a
minimum the equipment calibrated, the reference standards used for calibration, the calibration
techniques, actions, acceptable performance tolerances, frequency of calibration, and calibration
documentation format. The analysis logbook maintained for each analytical instrument will include at a
mtnlmum the date and time of calibration, the inittals of the person performing the calibration, the
calibration reference number, and concentration. For SW-846 methods, the instrument calibration records
will also include daily checks using standards prepared independently of the calibration standards and
instrument response will be evaluated against established criteria. For MEAP methods, an independent
check standard is not analyzed because the CTF is the only distributorof standards for CWA.

8.8.4 Preventative Maintenance

8.8.4.1 Preventative maintenance of all laboratory equipment and instruments is essential to ensure the
quahty of the analytical data produced. The objective of preventative maintenance is to ensure instrument
operation is appropriate for both project and method DQOs. The Contract Laboratory has a routine
preventative maintenance program to minimize the occurrence of instrument failure and other system
malfunctions. The Contract Laboratory has designated individuals who perform routine scheduled
maintenance for each instrument system and required support activity. The following paragraphs focus on:
maintenance responsibihties, maintenance schedules, record keeping, and inventory of spare parts and
equipment.

• . r--
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recelpts are stored tn the organic section). This logbook serves as a permanent record documentmg any
routine preventative maintenance performed, as well as any service performed by external individuals
such as manufacturer's service representatives. In addition, all recetpts from routine maintenance
performed by manufacturer's representatives will be kept in folders and maintained in the laboratory's file.
These records will be made available upon request during external audits.

8 8 4.5 Spare Parts. An adequate inventory of spare parts will be maintained to minimize equipment down
time. This mventory will include those parts (and supplies) which are subject to frequent fatlure, have
hmtted useful hfehmes, or cannot be obtamed in a timely manner. The laboratory wtll also have a
mechanism m place that assures the maintenance of thts inventory.

8.8.4.6 Contingency Plan. In the event of instrument failure, every effort will be made to analyze samples
by an equivalent alternate means within holding times, if the redundancy in equivalent mstrumentatton is
insufficient to handle the affected samples, the UXB Project Chemist wtll be immediately notified and the
correctwe action to be taken wtll be determined by the laboratory, the CEHNC PM, and the Project
Chemist.

8.9.0 Quality Control Requirements

8.9.0 1 The term "data quahty" refers to the level of reliability associated with a parttcular data set or data
pomt. The data quahty assomated with envtronmental measurement data =sa functton of the sampling plan
rattonale, the procedures used to collect the samples, and the analytical methods and instrumentation
used m making the measurements. The overall quality assurance objective for this investigation is to
develop and implement sample collectton, sample handling, and analytical procedures that will provide
data that can be used to fulfill the project DQOs. The DQOs for the remedial actton are presented m
Sectton 8.1. The remainder of thts section defines how the data wdl be assessed to meet the project
DQOs, and the cntena that wtll be used to define acceptable hmttsof uncertainty.

8.9.0.2 To determine overall data quality, the results of QC sample analysis wdl be evaluated m terms of
precision, accuracy, representativeness, completeness, and comparability (PARCC). The QC samples
that will be used to assess the qualtty of both the field and laboratory data (prepared both m the laboratory
and m the field) are described in more detail m Section 8.9. A summary of the chemical data quahty
control evaluatton program m terms of PARCC ts presented in Table WP 8-3. The frequency of both field
and laboratory quahty control samples used to evaluate analytical data for this program are descnbed and
hsted by data type and analyttcal method m Table WP 8-4. Method-specific quality control procedures and
acceptance cnteria (control limits) for definlttve methods that will be used by the laboratory as guidance
are included m Appendix C of this section. Laboratory correcttve actton summanes for definitive methods
are also prowded m Appendtx C. The following paragraphs defme the PARCC parameters and how they
will be used to assess data quality

8.9.1 Precision

8.9.1.1 Definition. Prectsion is the re!droducibtltty of measurements under a gtven set of conditions. For
large data sets, precision ts expressed as the vanabdlty of a group of measurements compared to thetr
average value (i.e.. standard devtatlon) For duphcate measurements, precision ts expressed as the
relative percent difference (RPD) of a data pair and will be calculated usmg the following equatton:

RPD=

I A-B I

(A+B) X I O0

where A and B are the reported concentrations for duplicate sample analyses.
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8.9.1.2 Field Precision Objectives. Field precis*on w_ll be assessed through the collection and analysis of

field replicate samples (refer to Section 8.1 .). Field replicates will be collected for each analytical method
at a rate of 1 replicate sample per 10 soil samples.

8.9.1.3 Laboratory Precision Objectives. Analytical laboratory prectslon will be assessed through the
calculated RPD between matrix spike and matrix spike duplicate (MS/MSD) sample data (see Section

8.9.1 .) and the calculated RPD between the field sample and field replicate. Premsion in the laboratory will
also be assessed by relative standard deviation (RSD) for three or more rephcated samples (e.g.,

response factors for calibration standards). The control limits for precision for the defln_bve methods are

listed in Appendix C.

8,9,2 Accuracy

Percent Recovery = I A-B I X I00
C

where: A _s the target analyte concentration determined analytically from the spiked sample

B is the background level determined by a separate analys_s of the unspiked sample

C =s the concentration of spike added.

quanbtatlvely through the analysis of MS/MSD and standard reference materials (SRM),whlch include
surrogate spikes, laboratory control samples (LCS), and response factors for mternal and calibration
standards (see Secbon 8.9). The QC limits for the definitive methods are provided m Appendix C.

8.9 2 1 Field Accuracy Objectives. Although accuracy of the field program cannot be assessed

quantitatively, the fotlowlng cnterla will be used for a qualitative accuracy assessment for this project:

sample handling, shipping, preservation, and holding time.

8.9.2.2 Laboratory Accuracy Objectives. Laboratory accuracy will be assessed quantitatively through

the analysis of MS/MSD and standard reference materials (SRM), which include surrogate spikes,

laboratory control samples (LCS), and response factors for internal and cahbrabon standards (See Section
8.10). The QC lim=ts for the definitive methods are provided m Appendix C of this section.

8,9.3 Representativeness

8 9.3.1Definition. Representabveness Es a qual=tatlve expression of the degree to which sample data

accurately and precisely represent a charactensbc of a population, a samphng point, or an environmental
conditton Representabveness is maximized by ensunng that, for a given project, the number and location
of sampling po=nts, and the sample collection and analysis techniques are appropriate for the specific

mvestlgation, and that the samphng and analysis program wtll provide information that reflects "true" site
conditions.

8.9 3.2 Measures to Ensure Representativeness of Field Data. Representabveness of field data is

dependent upon the proper design of the data collection procedures. Samphng and field measurement
procedures should be based on existing analyt=cal data, and the physical setting and past land use history
of the site. The sampling procedures to be used during excavabon operations are outlined In Section 12.0
of the Work Plan. Representativeness of the held data wttl be evaluated by assessing whether this Work
Plan was followed during sample collection In addition, the analytical results from field replicate

samphngs also will be used to evaluate the representabveness of field samphng procedures.
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8 9.3.3 Measures to Ensure Representativeness of Laboratory Data. Laboratory data will be

evaluated for representativeness by assessing whether the laboratory followed the specified analytical
criteria in this Work Plan and their SOPs, evaluating holding t(me cnteria, and the results of method blank

samples and field replicate samples.

8.9.4 Comparability

8.9.4.1 Definition. Comparability is a qualitative parameter that exwesses the confidence with which one

data set may be compared with another. Comparability is dependent on similar QA objectives and _s

achieved through the use of standardized methods for sample collection and analysis, and the use of
standardized units of measure

8.9.4.2 Measures to Ensure Comparability of Field Data. The field data that will be collected will
include the documentatton of the removal action procedures and the sample collection, handling, and

shipping procedures, These data will be recorded in a field logbook or on the applicable field forms.

Comparability of the samphng program will be evaluated by the reviewing of the field documentation to
determine whether the removal action and the sample collection, handling and shipping protocols

specified in the Work Plan were followed.

8.9.4,3 Measures to Ensure Comparability of Laboratory Data. Laboratory data comparabdtty Js

dependent on ihe use of stm=lar samphng and analyttcal methodology and standard umts of measure for
different projects at a specific site. Comparability of laboratory data wtll be maxtmtzed by specifying
standard samphng and analytical methodologtes (SW-846) in the Work Plan that are similar to those used

m previous projects (as appropnate). Laboratory data comparability will be assessed by compadng data
collected dunng the removal actton to historical data (as avatlable) and assessing whether the analyttcal

methodology presented m the Work Plan were followed.

8.9.5 Completeness

8.9.5.1 Definition. Completeness is a measure of the amount of vahd data obtained from a measurement

system compared to the amount expected to be obtained under correct, normal condttions Completeness
will be calculated using the following equation:

Number of vahd data points - 100 Completeness --Total number of measurements

8.9 5.2 Field Completeness Objectives. Field completeness is a quantitative measure of the actual
number of samples collected compared to those samples scheduled for coIlectton. The field completeness

goal for this project is 100 percent (mintmum critenon)

8 9 5 3 Laboratory Data Completeness Objectives Laboratory data completeness ts a quantitative

measure of the percentage of valid data for all analyttcal data as determined by the prec=ston, accuracy,
and holding time cnterla evaluation. Completeness will be calculated by divtdmg the total number of vahd

data points by the total number of data points Laboratory completeness for this project is 100 percent.

8.10.0 Internal and External QC Controls

8.10 0.1 Internal quahty control evaluates whether a method is performing within acceptable hmits of

precision and accuracy The internal quality control samples that will be used to evaluate analyttcal data
for thts program are described and hsted by data type and analytical method m Table WP 8-4. These
include QC samples prepared both m the field and by the laboratory. Table WP 8-3 summarizes the QC
sample evaluation of laboratory data m terms of the PARCC parameters Method-specific quality control
procedures, frequency of QC sample analys_s, acceptance cntena (control hmtts), and correctwe actions
for definitive methods are included =n Appendix C of this section. The following paragraphs descnbe the

QC samples and holding tTme cntena that wdl be used to assess data quality.
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8.10.1 Field Quality Control Program

8.10.1 1 For field sampling, quality control samples are used to assess sample collection techntques and

to assess environmental condittons during sample collection and transport. For thts project QC samples

will mclude temperature blanks and field rephcates (submitted blind to the laboratory).

8.10.1.2 Temperature Blanks and Cooler Temperature. Temperature blanks and the mtemat
temperature of the cooler wtll be used to evaluate representativeness by assessing whether the sample

temperature cntenon of 4°C ± 2°C was met during sample shipment to an off-site laboratory. The

temperature of the blank and the, internal temperature of the cooler Js measured at the time the samples
are rece=ved by the laboratory and recorded on the chain of custody. Temperatures that exceed the
temperature cntenon mdtcate that the samples may not have been handled or transported properly

8.10.1.3 Replicate Samples. Replicate soil samples (submitted blind to the laboratory) will be used to
assess vanab_hty in the sample medta and to assess samphng and analytical precision. A rephcate sample

pair ts a stngle grab sample that is split into two samples during collection. For each rephcate sample pair,
one of the samples is labeled w=th the correct sample identlficatton and the other is labeled w=th a fictitious
sample name. Th=s sample pair is then submitted to the same laboratory as two separate samples.
Precision w=ll be evaluated by calculating the RPD between the field rephcate samples for all analytes
detected at or above the PQL. RPD calculations will not be performed when e_ther one or both sample

results for the field replicate sample parrs are lower than the PQL. Because there ts no guidance that

specifies QC acceptance cntena for field rephcate samples, the following acceptance criteria wtll be used

for this project:

• 35 percent for concentrattons greater than 10 tzmes the PQL

• 50 percent for concentrations less than 10 times the PQL.

8.10.2 Laboratory Quality Control Program

8.10.2 1 The Contract Laboratory will conduct internal quahty control procedures m accordance with their
SOPs, the individual method requirements, and thts Work Plan. Prior to making changes to the Work Plan

or analytical methodology, the Contract Laboratory will notify the Project Chemist in wntmg. The CEHNC
PM w=ll be nottfted of any proposed changes. All changes to the Work Plan or analyttcat methodology wtll

be approved by the CEHNC PM, the Depot, EPA Region IV pnor to thetr tmplementatton.

8.10.2.2 Laboratory quahty control consists of two dtstmct components--a laboratory component and a
medta component The laboratory component measures the performance of the laboratory analytical
process dunng sample analysis, whtle the media component measures the effects of specific medta on
method performance Critena and quahty control samples that wdl be used to assess the laboratory

component include holding t=mes, method blanks, internal standards, surrogate sptkes, and LCS. The QC
samples that w_ll be used to assess media affects include MS/MSD and blind rephcates samples.

8.10 2.3 The Contract Laboratory wdl, at a minimum, analyze internal QC samples at the frequency

specified by the analytical method and m this Work Plan. Method-spectfic quahty control procedures,
frequency of QC sample analysis, acceptance cntena (control hmits), and corrective actions for defimt=ve
methods are provided =n Append=x C. The following paragraphs discuss holding time and the QC samples

that the Contract Laboratory wtll use to assess data quality.

8.10.2.4 Sample Holding Time. Sample holdmg time reflects the length of time that a sample or sample
extract remains representative of environmental condlttons. For methods that do not require sample

extract=on one holding time w=ll be evaluated: the length of time from sample collection to analysis. For
methods that require sample extract=on pnor to analysts two holding hmes will be evaluated: the length of
time from sample collection untd sample extraction, and the length of time from sample extractton to
sample analysts. These holding ttmes wtll be compared to the holding times specified by SWo846. The
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UXB Project Chemist will be notified immediately if any sample exceeds the method holding time. No

samples will be analyzed outside of the specified method holding times. The holding times are presented
in Table WP 12-3 of Section 12.0 (Sampling Plan) for each analytical method.

8.10.2.5 Method Blanks. Method blanks will be used to monitor the laboratory preparat=on and analyt=cal

systems for interference's and contamlnatton from glassware, reagents, sample manipulations, and the
general laboratory environment. The method blank is an analyte-free matrix (reagent grade water or

laboratory grade sand) to which all reagents will be added in the same volumes or proportions as used in
sample processing. Method blanks are taken through the entire sample preparation/extraction and

analytical process. One method blank will be prepared for each extract=on or analytical batch of samples

(less than or equal to 20 samples).

8.10.2.6 If analytes of interest are detected in the method blanks and in associated field samples, the data
for the associated field samples may be considered unrepresentative of the site conditions. This
evaluation depends on the relative concentrations of contaminants in the method blank and field samples.
All data for field samples with associated blank contamination will be qualified in accordance with the

functional guidelines for data validation (EPA, 1994). In addition, an explanation detailing any blank
contamination problems will be provided in the case narrative (which is included in the Certificate of

Analysts). Data qualifiers that will be used by the laboratory are listed in Table WP 8-5.

8.10.2.7 Surrogate Spikes. Surrogate spikes will be used to evaluate the accuracy of analytical

instrument performance for orgamc methods analyzed by SW-846. Surrogate spikes will be added to each
sample, mcludtng QC samples, prior to extraction as specified =n the Contract Laboratory's SOP. After the

analys_s has been completed, the percent recovery of each surrogate spike will be calculated and
compared to the Contract Laboratory's QC acceptance criteria (Appendix C of this section), ff the
surrogates fall, an explanation of the failure will be included in the case narrative, and the supporting
documentation (chromatograms) will be included in the Comprehensive Certificate of Analysis• if the

surrogate failure indicates a system problem, the system wilt be evaluated and the samples will be re-
prepared and reanalyzed, as appropriate. No surrogates are available for agent analyses.

8•10.2.8 Laboratory Control Samples. Laboratory control samples (LCSs) w=ll be used to measure

laboratory accuracy m the absence of matrix interference Laboratory control samples are prepared in the
laboratory and consist of samples of a known matnx (reagent grade water or laboratory grade sand)
spiked with a known quantity of specific target analytes in accordance with the laboratory SOPs. These
samples are taken through the entire sample preparation and analytical process. LCSs will be prepared
and analyzed wtth each analytical or preparation batch of environmental samples up to a maximum of 20

samples of a slmdar matnx.

8.10.2.9 Accuracy wdl be evaluated by calculating the percent recovery for each spiked'compound and

companng _tto the QC limits established by the laboratory for each method (Appendix C). if the LCS does
not meet the acceptance cnterla for accuracy, the LCS w=ll be reanalyzed to assess whether the result is

representative of a transient instrument problem. The reanalysls of the LCS will occur in real time with
respect to sample analysis, otherwme reanalysls of the complete samplehnstrument batch will occur, if the
LCS fails a second t=me, the sample/instrument batch (as appropnate) wdl be re-extracted and reanalyzed.

8.10.2.10 Matrix Spikes and Matrix Spike Duplicates. Matrix spikes (MS) and Matrix Spike Duplicates

(MSD) measure matnx-spemfic method performance and will be used to assess accuracy and precision.
MS and MSD samples will be analyzed at a frequency of 5 percent for each analytical method using site

specific med_a. For TCLP analyses, only an MS will be analyzed Unlike LCSs, MS/MSD samples will be
used to assess the influence of the sample media (media interference) on the analysis. Each MS/MSD
sample will be spiked with the compounds specified by the analytical method prior to sample extraction or

analysis m accordance w_th the Contract Laboratory's SOPs. To evaluate accuracy, the percent recovery
for each sp=ked compound wdl be calculated and compared to the Contract Laboratory established QC

hmits listed in Appendix C. Precision will be evaluated by calculating the RPD between the MS and MSD
samples for each spiked analyte and comparing the results to the Contract Laboratory established QC

limtts l_sted in Appendix C of this section.
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8.10.2.11 The results of the MS/MSD sample analysis will be assessed in accordance with the Functional
Guidelines (EPA, 1994). if the MS/MSD falls because the concentration of the target analytes in the
sample is greater than four times the spike concentration, the data will be accepted as reported, if the
MS/MSD fails the QC acceptance criteria for accuracy or precision (outside the four times rule criterion),
the MSJMSD w_ll be re-extracted (as appropriate) and reanalyzed. Failure of different spike analytes on
successive runs for methods w_th multiple spiked analytes will be considered a reanalysis failure and will
sahsfy the requirement for reanalysis. MSIMSD failure will mlhate a review of the data for the
corresponding analytical batch. A determination will be made as to whether the failure is representative of
the sample that was spiked or representative of the entire sample batch, if the MS/MSD failure is
attributed to media interference, both sets of data wdl be reported, a discussion of the MS/MSD failure will
be presented in the case narrative, and the supporbng documentation (chromatograms) will be included in
the certificate of analys_s ff trend analys_s of the batch data mdtcates that the MS/MSD failure is
associated with a system problem, re-extraction (ff apphcable) and reanalysts of the batch will be

performed

8.10.2.12 Field Replicates. As discussed prewousiy, field rephcates wdl be used to assess both sampling
and analytical precision. The purpose of submitting samples "blind" to the laboratory is to assess the
consistency or preclston of the laboratory's analytical system. Precision will be evaluated by calculating the
RPD between the field replicate samples. Because there is no specific acceptance cnteria for assessing
precision for field rephcate samples, the acceptance cntenon of ±35 percent for target analyte
concentrattons greater than 10 ttmes the PQL and ±50 percent for target analyte concentrations less than
10 times the PQL has been adopted for this project.

8.10.2.13 Batch Quahty Control Logic. The frequency of instrument calibration and QC sample analysis for
the analytBcal methods are batch controlled. All site sample data for this project wilt be associated with
sample batch QC samples that were extracted concurrently with the site samples and analyzed in the
same analytical batch (sequence on the same instrument relative to the primary sample results). The
following paragraphs define sample and instrument batches.

8 10.2.14 For this project, a sample batch is a group of twenty or less enwronmental samples of the same
matrix which are extracted within the same time period (concurrently) or in limited continuous sequential
time periods. Keeping batches "open" for more than two hours will not be acceptable; samples and their
associated QC samples (method blank, LCS, and MS/MSD) wtll be prepared m a continuous process. The
sample batch wdl be analyzed sequentially on a single instrument.

8.10.2.15 The instrument batch Js a group of 20 or less enwronmental samples which are analyzed
together w_thm the same analytical run sequence as defined by the method calibration cntena or _n
continuous sequenttal time periods. Samples m each batch are of similar matrix (e.g., soil, sludge, hquld
waste, and water), are treated in a similar manner, and use the same reagents.

8.11.0 Laboratory Data Review, Validation, and Verification

8 11.0.1 The Contract Laboratory will be responsible for reviewing all analytical data generated under this
contract to ensure it meets the requirements of this Work Plan. In addttion, data validation based on the
Functional Guidehnes (EPA, 1994) will be performed by the UXB Project Chemist, their designee, or by a
subcontracted professional data validation firm, on all definitive samples analyzed for this project. As
described in Section 11.8, the vahdity of the field and analytical data will be evaluated using the PARCC
parameters. The PARCC parameters w_ll be used to determine whether the data quality objectives of this
investigation have been met by comparing QC sample results and standard procedures w_th acceptance
criteria estabhshed for th_s project. The Project Chemist w_tlalso verify that the certificates of analys_s are
complete.

8.11.1 Laboratory Data Review

8.11.1.1 Each analyst reviews the quahty of their work based on estabhshed protocols specified in
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laboratory SOPs, analyttcal method protocol, and project-specific data quality objectives. Thts initial review
of the data package, performed by the analyst, is conducted to assess whether:

• Sample preparat=on procedures and documentation are correct and complete.

• Sample analysis and documentation are correct and complete

• The appropriate SOPs have been followed.

• Analytical results are correct and complete.

• QC samples are wtthin establtshed control hmits and method blanks are

acceptable.

Documentatton is complete (e.g., all anomalies m the preparatton and analys=s have been
documented, out-of-control forms, if required, are complete, holding times are documented,

etc ).

8.11.1 2 It is the analyst's responsibility to check the QC information against hmtts of acceptability for the

analysts. When an analysis of a QC sample (blank, spike, check standard, replicate, or simtlar sample)
shows that the analysis of that batch of samples is not in control, the analyst will immedtately brmg the
matter to the attention of the group leader. The group leader will, tf necessary, consult wtth the Laboratory
Quahty Assurance Officer and/or Laboratory Project Manager to determine whether the analys=s can

proceed, or tf selected samples should be rerun, or spectftc correcttve actton needs to be taken before
anatyzmg add_t=onal samples. Out-of-control analyses and reformation justifying recovery or precision
outsEde QC acceptance cnteria must be documented. The analyst or group leader wtll file a
Nonconformance Report wtth the Laboratory Quahty Assurance Offtcer for laboratory analysts out of
control events that require documentation. The UXB Project Chemist wdl be notified as soon as feasibly

possible of any out-of-control events resulting in unacceptable data related to their samples. If warranted,
the Project Chemist wdl also consult with the CEHNC PM and/or EPA Regzon IV. The CEHNC PM wtll
then decide what further action, ff any, needs to be taken.

8 11.1.3 The Laboratory Project Manager shall rewew the report, chain of custody records, and other

supportmg documentatton to ensure that the data meets the project-specific limtts for the analyses. The
supporting documentation includes, at a mmtmum:

• Laboratory name and address.

• Sample mformation (=ncludmg umque sample identfftcatlon, sample collection date and time,
date of sample rece=pt, and date(s) of sample preparation and analysts).

• Analytical results, reported w,th an appropnate number of significant figures.

• Reporting limits reflecting ddutions, interferences, and corrections for dry weight as apphcable.

• Method references.

• Appropriate QC results and correlahons for sample batch traceabdlty and documentation.

• Data qualifiers with appropriate references and narrative on the quahty of results.

• Confirmation that project-specific requtrements have been met.
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8.11.2 Validation and Verification Methods

8.11.2.1 After the laboratory review, the Certificates of Analysis for all samples will be forwarded to the

Project Chemist. Raw data will be included for 10 percent of the samples. Data validation will be
performed on all data packages by a data review specialist whose function is to provide an independent
data review that back checks the laboratory QC results. This individual may either be the Project Chemist

or a subcontracted professional data validation firm. The vahdatlon is structured to assure that the QC

samples and their acceptance crltena have been met for definitive data. PARCC parameters will be used
to vahdate the quahty of analytical data and determine whether the DQOs of the project have been met.

Table WP 8-3 depicts how the QC samples will be used to assess PARCC parameters. The calculations
that will be used to assess data quality are included in Section 8.8.

8.11 2 2 To further assess data validity, the analytical results from 10 percent of the samples, documented
in the Level IV raw data package, will be checked back to the bench sheet. If no problems are found with
the Level IV raw data package, the review will be considered complete. If any significant procedural

problems are found w=th the 10 percent data back check, an additional 10 percent of the samples may be
checked to the bench sheet. This process will continue until no substantial errors are found or until all of
the data has been reviewed in its entirety. This validation is documented on the Data Validation Form

(Figure WP 8-3), wh=ch also includes the signature of the reviewer and the date of the validahon. The
vahdated data are then approved for release, and are ready for incorporation into final reports.

8.11.2.3 Data validation techniques include accepting, rejecting, or qualifying the data on the basfs of

acceptance cnterla outlined in Section 8.10.2.1. Data will not be released prior to completion of the data
vahdat_on. Data qualifiers that will be used for validation are listed in Table WP 8-5.

8 11.2.4 The Project Chemist wdl also review the field data to identify inconsistencies and/or anomalous
values, and to further ensure data usability. Any inconsistencies discovered will be resolved immediately, if
possible, by seeking clarification from those personnel responsible for data collection. At a minimum, the

informat_on contained in bonng logs, field notes, field-sampling forms, and chain of custody records, as

applicable, wdl be included in the review process All changes or correct=ons to this field documentation
w_ll also be reviewed. Once the rewew has been performed, the field data will be forwarded to all data
users

8.11.3 Reconciliation with Data Quality Objectives

8.11.3.1 Each step of the reconcd_at=on process involves evaluation of data quality based on both the
results of the QC data and the professional judgment of those conducting the review. This application of
techn=cal knowledge and experience to the evaluation of the data _s essential to ensuring that the data

consistently meet the data quality objectives of the project.

8 1 i.3.2 Before the Comprehensive Certificate of Analysis is released to the Project Chem=st and CEHNC

PM, the Laboratory Quahty Assurance Officer will review the data for conformance to the project DQOs.

All data collected during this project will be rewewed and flagged with the appropriate laboratory qualifiers
before being reported (Table WP 8-5). If anomalous results are obtained, efforts will be made to identify
any problems in the sample collect=on, preparabon, and/or analysis that could have contributed to the
anomaly. If any problems have occurred, they will be reported and include an estimate of the impact the
problem may have on the remaining data. In addition, the UXB Project Chemist will be notified of any

existing problems and will be updated as conditions d=ctate.

8.11.3.3 Following the analytical laboratory data review, the sample data will be submitted to the UXB
Project Chemist who will rewew and compare all data with the project data requirements. If the sample
results do not conform to the data quality oblechves, the data will be thoroughly reviewed to =dentffy any
existing problems. Depending on the DQOs for the non-conforming data, the data will either be qualified
as to limltattons on the use of the data, or the sample analys_s wdl be repeated, if deemed necessary. The
CEHNC PM will be included in all declsJons made by the Project Chemist.
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8.12.0 Corrective Actions

8.12.0.1 Corrective action is the process of identifying, recommending, approving, and implementing

measures to counter unacceptable procedures or performance that may affect data quahty. All proposed
and implemented corrective action will be documented in Dally Quahty Control Reports (DQCRs) to the

appropriate Project Manager. Corrective action will be implemented only after approval by the Operations
Officer, or the CEHNC Project Managers, as appropriate, if immediate corrective action is required,

approvals secured by telephone from the CEHNC Operations Officer wdl be documented in an additional
memorandum. If warranted, EPA Region IV will also be included in the corrective action process.

8.12.1 Field Corrective Action

8.12.1.1 Dunng any field activity, the field staff wdl be responsible for documenting and reporting all
suspected technical and QA non-conformances and suspected deficiencies. Typical field protocol to
correct problems assoc=ated with field measurements or sampling equipment include the following:

• Repeating the measurement to check for error.

• Making sure the meters or instruments are adjusted properly for ambient conditions, such as

temperature.

• Checking or replacing batteries..

• Recharging battenes.

• Recahbratlng the instruments.

• Replacing the meters or instruments used to measure field parameters.

• Stopping work (if necessary) until the problem ts corrected.

8.12.1.2 If a non-conformance or problem requires a major adjustment to the field procedures outhned in

the Work Plan (e.g., changing samphng methodology or samphng schedule), in conjunction w_th CEHNC
will be responsible for 1) initiating corrective actions, 2) evaluating the reported non-conformance, 3)

determining the appropnate corrective actions, 4) securing approval from EPA Region IV, if appropriate, 5)
approwng all changes in wnting or verbally pnor to field implementation, if feasible, 6) ensunng that
explanations of non-conformances and associated corrective actions are included m an appendix to the

report scheduled for this investigation, and 7) ensunng that no additional work dependent on the non-
conforming act_wty is performed until the appropnate corrective actions are completed.

8.12.2 Laboratory Corrective Action

8.12.2.1 Corrective acbons are required whenever unreliable analytical results prevent the quahty control

cntena from being met, as specified by the method or this Work Plan. The corrective action taken
depends on the analysis and the non-conformance. Appendix C of this section, provides a summary of
corrective actions that wdl be undertaken for problems associated w_th deflmtive laboratory analyses.

• ",QC data are outside the acceptance criteria for prec_ston and accuracy.

8.12.2.2 Corrective action will be undertaken if any of the following occurs:

• Blanks contain contaminants above acceptance levels.
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• Undes=rable trends are detected in spike recoveries, spike recoveries are outside the QC
limits, or RPDs between duphcate analyses are cons=stently outside QC limits.

• There are unusual changes in detection limtts.

• Deficaencles are detected dunng QA audits.

• Inqulnes concernmg data quality are received from the Project Chemist.

8.12.2.3 Correctwe actions will be handled primanly at the bench level by the analyst who reviews the
sample preparat=on or extraction procedures, and performs the instrument calibration and analys_s. If the
problem persists or its cause cannot be identified, the matter will be referred to the department supervisor
or QA department for further mvesbgatlon. Once resolved, full documentat=on of the corrective actton
procedure will be filed with the QA department A summary of the corrective actions w_ll be included in the
data reports (Comprehensive Certificates of Analysis).

8.12.3 Data Validation Corrective Actions

8 12.3.1 Corrective action may be m_t=ateddunng data validation or data assessment Potential types of
correctrve action include resamphng by the field team or reanalysts of samples by the laboratory. These
actions are dependent upon the ab_hty to mobihze the field team, how critical the data are to the project
DQOs, and whether the samples are sttll w_thin holdKngtime criteria. When a corrective actton satuation is
_dentlfled, the Operahons Officer and CEHNC PM wtil be notified, and w_llhave the final responstbllity for
authonzlng the implementation of the correctwe action, including resamphng and documenting the
correcttve actton. If warranted, EPA Regton IV wdl also be included in the correctwe actton process.

8.13.0 Data Management and Reporting

8.1 3.0.1 The individuals responsible for data management include all personnel responsible for _dentifying,
reporting, and documenting actwtttes affecting data quahty. The technical qualifications of individuals
associated with data management actMttes wdl be commensurate with level of experttse necessary to
ensure the _ntended level of evaluation.

8.13.0 2 All project files wtll provtde a traceable record for all data management actMties. The Contract

Laboratory will maintain a project file that includes but _s not limited to the following: formulas used,

computer programs used, which data transfers are electromc or manual, validation steps, etc All data

acquired electromcally will be transferred and mantputated electronically to reduce errors inherent m

manual data mampulatton. Data entered, transferred, or calculated by hand wtll be spot checked for

accuracy by someone who d_d not perform the ongmal entnes or calculattons.

8.13.0.3 The Comprehensive Certificates of Analysis will be prepared at the conclusion of work for each
samphng event, and w_llbe recetved by the UXB Project Chemist no later than 3 working days after receipt
of the samples and chain of custody at the laboratory. The data reporting requirements for the
Comprehenswe Certificates of Analysis are outhned _nTable WP 8-1. Th_s submittal _ssubject to rewew
and comment by UXB and CEHNC. The Contract Laboratory may be directed to resubmit the final
Comprehensive Certificate of Analys_s ff the condttions of these specifications are not met.

8.13 0.4 All data w_ll be quahfied as specified m Section 8.10. Ragging cnteria are apphed to definitive data
when acceptance criteria were not met and correcttve actton was not successful or not performed. The
data flags and flagging cntena are described in Table WP 8-5. Any qualified datum wdl have only one
associated data qualifying flag, which wdl reflect the most severe qualification

8 13.0.5 The Contract Laboratory will maintain a project-specific file such that the analytical process can
be completely reconstructed; The Contract Laboratory will preserve all mformat_on regarding sample
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analyses (correspondence, sample custody forms, hard copies of raw data, results, calibration records,

etc.) in the project file. Data storage and documentation will be maintained in logbooks and on data sheets
that will be included =nthe project file. Computer-acquired data will also be stored on magnetic tape, disks,
or other media that can be accessed using industry-standard hardware and software for data processing,

retrieval, or reporting. The Contract Laboratory will maintain all data under this contract for a minimum of

ten years following submission of the Certificate of Analysts (data package).

8.14.0 Chemical Data Quality Management Deliverables

8.14.0.1 Specific reporting mechamsms have been developed to keep management reformed on the

status of project quahty. This section describes the type, frequency, content, and distribution of reports
_ssued to reform management of project status, performance evaluation and system audit results, data

quahty assessment results, quahty assurance problems and recommended solutions. This will be

accomphshed in part by including CEHNC on the distribution of these reports.

8.14.1 Daily Quality Control Reports (DQCRs)

8 14.1.1 Dally Quahty Control Reports are field reports, wh=ch summanze dally activities. These reports wdl

include location(s) of work, weather conditions and temperatures, work performed, results of any
inspecttons/tests performed, the indtwduals performing the inspections/tests, cahbratton procedures,
problems identified and assoctated corrective actions taken, any instructions recewed from DDMT or
CEHNC, and any general comments. UXB will prepare DQCRs for every day there _s work being

performed, matenal being delivered, or a labor force, present DQCRs will be submitted to CEHNC within

48 hours of request.

8.14.2 Non-Routine Occurrence Reports

8.14 2.1 Wntten reports of all significant non-routine occurrence events w=ll be sent to the CEHNC PM
w_thm 48 hours of occurrence of non-routine events for field and laboratory work. Signff=cant events are

occurrences _mpactlng cost of work, schedule of work, quality of work, or quahty of environmental

analytical data. These reports will identify the problem, corrective action, and verbal/written mstruct=ons
from the CEHNC PM to project personnel.

8.14.3 Quality Control Summary Report (QCSR)

8.14.3.1 A Quahty Control Summary Report will be prepared at the end of the project. Issues covered in

this report wdl include the quahty control practices employed m execution of the dehvery order, and a
dLscusslon of all data points which may have been compromised and their tmpact on the data quahty
objectives or remedial decisions. The QCSR will be submitted to the CEHNC PM at the time of
submission of the Removal Action Report. The QCSR will be prepared by compdmg reformation relative

to the project according to the following outhne.

• Project Scope

• Project Descnptlon

• Samphng Procedures

• Summary of Daily Quahty Control Reports

• Analytical Procedures

• Data Presentation (including Analys=s and Vahdatlon)
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8.14.1 Daily Quality Control Reports (DQCRs)

8.14.1.1 Daily Quality Control Reports are field reports, which summarize daily activities. These reports
will include location(s) of work, weather conditions and temperatures, work performed, results of any
rnspectlons/tests performed, the individuals performing the inspections/tests, calibration procedures,
problems identified and associated corrective actions taken, any instructions received from DDMT or
CEHNC, and any general comments. UXB will prepare DQCRs for every day there is work being
performed, matenal being dehvered, or a labor force, present. DQCRs will be submitted to CEHNC within
48 hours of request.

8.14.2 Non-Routine Occurrence Reports

8.14.2.1 Written reports of all significant non-routine occurrence events will be sent to the CEHNC PM
within 48 hours of occurrence of non-routine events for field and laboratory work. Significant events are
occurrences impacting cost of work, schedule of work, quahty of work, or quality of environmental
analytical data. These reports will idenhfy the problem, corrective action, and verbalN_ritten instructions
from the CEHNC PM to project personnel

8.14.3 Quality Control Summary Report (QCSR)

8.14.3.1 A Quality Control Summary Report will be prepared at the end of the project. Issues covered in
this report will include the quality control practices employed in execution of the delivery order, and a
discusston of all data points which may have been compromised and their impact on the data quality
objecttves or remedial decisions. The QCSR will be submitted to the CEHNC PM at the time of
submission of the Removal Actton Report. The QCSR will be prepared by compiling information relative to
the project accordmg to the following outline.

• Project Scope

• Project Description

• Sampflng Procedures

• Summary of Daily Quality Control Reports

• Analytical Procedures

• Data Presentation (includingAnalysis and Validation)

• QC Activities

• Conclusions and Recommendations

8.14.4 Removal Action Report

8.14.4.1 After conclusion of the field work, a Removal Action Report will be prepared which summarizes
the work performed, data obtained for closure, results of data validation, and any significant deviations
from this Work Plan. The QCSR will be provided as an appendix to the Removal Action Report. The
Removal Action Report will be submitted to the Memphis Depot and CEHNC for their review and
subsequently to TDEC and the EPA for acceptance and site closure.
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COPY

Figure WP 8-1

Chain of Custody Form

I"!

CHAnN OF CUSTODY RECORD/LAu WORK REQUEST Cookw I_=_01¢:

Air B_ No. :

Defense Distribution Depot, Memphis, TN

Chain of Custody Form

Figure WP 8-'1
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Client Name.

Figure WP 8-2

Example: Cooler Receipt Form

Project # (LIMS) ID #:

Location(s):

Date Received:

Dehvered by:

Custody Seal Status.

Custody Seal Number(s):

Shipping Container(s): Q Quanterra

Project Copred:

Time Received.

[] Federal Express

[_ Couner Express

[] White Cotton Dehvers

[] Over the Counter (OTC)

[] Other:

[] Intact [] Broken

[_ Alrbo.rne

[] DHL "

[] UPS

O Go-Getters

[] N/A

[] Client [] N/A

Temperature Record (miC):
COC#:

Temp Blank:

Ambient Temp:

pH Measured: [] Yes O Anomaly [] N/A

Sample(s) Labeled By: ......................................................

Sample Labehng Checked By: ............................................

Short Hold Time Nouflcataon: Sample Recewmg [] N/A

Wet Chem [] N/A

Metals (Filt/Pres) _ N/A

[] Complete shipment received in good condition, x__th appropnate

temperatures, containers, and preservatives.

[] Anomaly (-ies)/comments: [] Temperature exceeded (21C-6;C)

_PM notified N/A

Log #:

Intials Date
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Table WP 8-1

Data Quality Levels and Reporting Format Summary

III

Field operatLons (Iocattons, dates, and times) Project-specific logbook

Physical characteristtcs of the soil/debns Project-specific logbook

Depth and volume of soil removed Project-specific logbook

Screening method results Hard copy of data report

Survey data on the location and depth of the
excavation

Case narrative (including samples not meeting
QC cntena, out of control conditions, correctwe
actions, and matrix effects with justification)

Completed chams of custody (form and internal

tracking documents)

Initial cahbrat_on summary form

Continuing calibration summary form

Hard copy of data report

Hard copy of data report

Hard copy of data report

Hard copy of data report

Hard copy of data report

Inlection logs Hard copy of data report

Target compound results for all samples, Electronic copyofdata
including field QC samples including dilution '

factors, reanalysis, batchmg.information, and
bracketing information

Method blank results Hard copy of data report

Electronic copy of data

MS/MSD results (actual values and percent Hard copy of data report

recovery)
Electronic copy of data

LCS results (spike concentration, actual values, Hard copy of data report

and percent recovery)
Electromc copy of data

Surrogate results, tf apphcable (spike Hard copy of data report
concentration, actual values, and percent

recovery) Electronic copy of data
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Holding t=me summary Hard copy of data report

Inventory Sheet Hard copy of data report

IV Case Narrative (same as Level III, but also Hard copy of data report
including field sample IDs, a list of parameters

(CLP-hke data reports) analyzed for each sample)

Cover Sheet/Traffic Report Hard copy of data report

QC Summary (as applicable to the method)

- System monitoring compound summary Hard copy of data report

- Surrogate results Hard copy of data report

Electron=c copy of data

- LCS results Hard copy of data report

Electronic copy of data

- Method blank results Hard copy of data report

Electronzc copy of data

- MS/MSD results Hard copy of data report

Electronic copy of data

- Interference check sample Hard copy of data report

° Method of Standard Add=t=ons Hard copy of data report

- ICP serial ddutlons, hnear ranges, and inter- Hard copy of data report
element correction factors

- Interference check sample Hard copy of data report

- GC/MS instrument performance check Hard copy of data report

- Retention t=me windows Hard copy of data report

- Internal standard area and RT summary Hard copy of data report

- Reconstructed total ion chromatograms (RIC) Hard copy of data report
for all data

Raw spectra and background-subtracted Hard copy of data report
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nass spectra of target compounds identified

Standards Data (All instruments)

- Inihal calibration data Hard copy of data report

- RICs and quantitation reports for all standards Hard copy of data report

- Continuing cahbratlon data Hard copy of data report

Raw QC Data

- DFTPP/tunmg standards (as appropriate) Hard copy of data report

- System blank data Hard copy of data report

- Laboratory control sample data Hard copy of data report

Holding hme summary Hard copy of data report

148

All data for analyses dunng the period covered by the comprehensive Certificate of analysis will be
included as an appendix to the comprehensive report. This data shall be presented on numbered pages
with an index or table of contents descnbmg the contents of the appendix.
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Table WP 8-2

Summary of Analytical methods

149

Lewisite Soil MEAP

m Wl mi W
Gas Chromatography/Mass Spectrometry Microextrachon

(GC/MS)

Mustard Soil MEAP i Gas Chromatography/Flame Photometry Microextrachon

Thlodlglycol Soil MEAP GC/MS Microextractlon

1,4-Ddhlane Soil MEAP GC/MS Microextractlon

Soil MEAP GC/MS Microextrachon1,4-

Oxathlane

Chloroform Soil 8260B GC/MS 5030 Purge and Trap

Chloroplcrin Soil 8270C GC/MS 3540 Soxhlet
Mod

Arsenic Soil 6010B Inductively coupled Plasma Atomic 3051 Acsd Dzgestton

emission Spectrometry (ICP)

Water 6010B ICP 3020A Acid DJgeshon

TCLP Metals Soil 6010B ICP 1311 ToxJcity
Characteristic

Leaching
Procedure

Soil 7470A Cold-Vapor Atomic Absorption 1311 Toxicity
Charactenstlc

Leaching
Procedure

Reachvlty Soil Sechon Gas Scrubber (Hydrogen Cyanide)
7.3.3

Secbon Gas Scrubber (hydrogen Sulfide)
733

Igmtabdity Sod 1030 Sefflash Closed Tester

Corroswity Soil 9045C Electrometnc

Water 9045C Electrometnc

L,
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Table WP 8-3

, Control Evaluation in Terms of PARCC

SW-846 6010B (Total arsenic only),
8260B, 8270C and MEAP

SW-846 6010B (Total arsenic only),

8082, 8260B, 8270C and MEAP

Relative Percent

Difference (a)

Relative Percent
Difference

MS/MSD Sample Pairs

Accuracy Surrogate Sp_kes SW-846 8082, 8260B and 8270C Percent Recovery
(b)

MS SW-846 7470A (TCLP), 6010B (TCLP Percent Recovery
and total arsenic), 8082, 8260B, 8270C
and MEAP

MSD SW-846 6010B (Total arsenic only), Percent Recovery

8082, 8260B, 8270C and MEAP

LCS SW-846 6010B (Total arsenic only), Percent Recovery
8082, 8260B and 8270C

LFB MEAP Percent Recovery

Representa Method Blanks SW-846 7470A, 6010B, 8082, 8260B, Qualitative, Degree
ttveness 8270C, 1030, 9045C, Sections 7 3.3 & of Confidence

7.3.4 and MEAP

Fleld Rephcates SW-846 6010B (Total arsenlc only), Qualitative, Degree
8260B, 8270C and MEAP of Confidence

Temperature Blanks SW-846 7470A, 6010B, 8082, 8260B,

8270C, 1030, 9045C and Sections
7.3.3 & 7.3.4

Qualitatwe, Degree
of Confidence

EqulpmentBlanks SW-846 6010B (Total arsenic only), Qualttatlve, Degree
8082, 8260B and 8270C of Confidence

Holding Tqme SW-846 7470A (TCLP), 6010B (TCLP Qualitattve, Degree
and total arsen=c), 8082, 8260B, 8270C of Confidence
and MEAP

Tnp Blanks SW-846 8260B Qualitative, Degree
of Confidence

Comparabili Standard Fteld Procedures SW-846 7470A, 6010B, 8082, 8260B, Qualitative, Degree
ty 8270C, 1030, 9045C, Sections 7.3.3 & of Confidence

7.3 4 and MEAP

Standard Analytical SW-846 7470A, 6010B, 8082, 8280B, Qualitative, Degree
Methods 8270C, 1030, 9045C, Sections 7.3.3 & J of Confidence

150
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Standard Units of Measure SW-846 7470A, 6010B, 8082, 8260B, Quahtative, Degree
8270C, 1030, 9045C, Sections 7.3.3 & of Confidence
7.3.4 and MEAP

Completen Valid Data SW-846 7470A, 6010B, 8082, 8260B, Percent Acceptable
ess 8270C, 1030, 9045C, Sections 7.3.3 & Data (c)

7.3.4 and MEAP

LCS Laboratory Control Sample

LFB Laboratory Fortified Blank

MEAP Mobtle Environmental Analytical Platform

Mod Modified

MS/MSD Matnx Splke/Matnx Sptke Duplicate

PARCC Precis=on, Accuracy, Representativeness, Completeness, and Comparability

TCLP Toxicity Charactenstic Leaching Procedure

(a)Relat_ve Percent Difference = Sample Concentratron - Duplicate Concentration x 100
(Sample concentratton + duphcate Concentration)/2

(b) Percent Recovery = Spiked Analyte Concentration in SD=ked Semele - Spiked Analvte Concentration rn Unso_ked Sample x
100

Concentrabon of Spiked Analyte

(¢) Percent Valid Data = Number of Acceptable Data Points x 100
Total number of Measurements
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Table WP 8-4

Quality Control Sample summary

Field QC Sam )les

Field Replicate

Equipment
Blank

Temperature
Blank

6010B (Total
As only),
8260B, 8270C.
MEAP

Assess sampling
and analytical

precision.

One per 10
samples for each
analytical method.

Replicate of a
specific sample
submitted blind to

the laboratory.

6010B (Total
As only),

8260B, 8270C

6010B (As &
TCLP), 7470A
(TCLP), 8O82,
8260B, 8270C,
Sec 7.3 3,
Sec 7.3 4,

1030, 9045C

Assess the

completeness of !
the
decontamination

process for non-
dedicated

sampling
equipment

Assess sample

temperature
cnterlon.

One per sampling
event.

Each sample
cooler,

Collect rmsate from

equ=pment
decontammahon

and carry through
the dame sample
collection,

handling, and
analytical
_rocedures as the

investigative
samples

A 40 ml glass vial
filled with reagent

grade water. The
temperature of this
sample m
measured at the

time samples are
received by the

laboratory

RPDs will be
calculated between the

sample and its
replicate. The RPD for

field replicate sample

analysis will be plus or
minus 50% for
concentrations less
than 10 times the PQL

or 35% for

concentratmns greater
than 10 times the PQL.

All target analyte
detect=ons wdl be
evaluated in
accordance with the

functional guidelines
for data validation

(U S. EPA 1994)

Assess whether

temperature criterion
has been met for

representativeness
evaluation.

Laboratory QC Samples

Method Blank 6010B (As &
TCLP).7470A

(TCLP),8082,
8260B, 8270C,
Sec. 7.3.3,
Sec. 7.3 4,

1030,9045C,
MEAP

Identify Target
analytes that may
have been
introduced mto the

sample during

analysis.

Each extraction

batch (20 samples
maximum) for each

analytical method.

Reagent-grade
water that is carried

through the same

analytical process
as native samples.

All target analyte
detections wdl be
evaluated in
accordance with the

functtonal guidehnes
for data validation

(U.S. EPA 1994).
=

i
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Surrogate
Spikes

Matrix Spike

(MS)

Matrix Spike
Duphcate
(MSD)

Laboratory
Control

Sample (LCS)

Laboratory
Fortified Blank

(LFB)

Assess analytical

accuracy.
8082, 8260B,
8270C

6010B (As &
TCLP),7470A
(TCLP),8082,
8260B, 8270C,
MEAP

6010B (T_al
As only), 8082,
8260B, 8270C,
MEAP

6010B(Total
As only),8082,
8260B, 8270C

MEAP

Identify media
interference

during analysis.

Identify media
interference

during analysis.

Assess media
interference m the
event of MS/MSD

analysis that fall
QC criteria and to

assess laboratory

accuracy.

Assess ,media
interference m the
event of MS/MSD

analysis that fall
QC cntena and to

assess laboratory
accuracy.

Each sample for

analysis including
both investigative
and QC samples
for each method

One per20
samplesfor each
media for each

analytical method.

One per 20
samples for each
media for each

analytical method

One per extraction
batch (20 samples
maximum) for each

analytical method

One per extraction
batch (20 samples
maximum) for each

analytical method

Each sample will

be spiked in the
laboratory with

surrogate sp_kes in
accordance wdh
the laboratones

SOPs for the

respective
methods

Site-specific soil

samples wdl be
spiked in the
laboratory in
accordance with
their SOPs for the

respective
methods

S=te-speclfic sod
samples will be

spiked m the
laboratory in
accordance with
their SOPs for the

respectwe
methods.

LCSs are prepared

by the laboratory
and cons*st of

reagent-grade sod
spiked with the
anatytes specified
m the laboratories
SOPs for the

respecWe
methods.

LFBs are prepared
by the laboratory
and consist of

reagent-grade soil
spiked with the
analytes specified
Jn the laboratories
SOPs for the

respective
methods.

Percent recovery will
be calculated for each

spiked analyte and

compared to the QC
limits for surrogate
recoveries for the

respective methods.

Percent recovery and
the RPD for each

sptked analyte wtll be
calculated and

compared to
laboratory established
QC limits lor the

respective methods

Percent recovery and
the RPD for each

spiked analyte wdl be
calculated and

compared to
laboratory estabhshed
QC limits for the

respectwe methods

Percent recovery and
the RPD for each

spiked analyte will be
calculated and

compared to
laboratory established
QC limits for the

respective methods

Percent recovery and
the RPD for each

spiked analyte will be
calculated and

compared to
laboratory established
QC limits for the

respective methods.

As

LCS
LFB

MEAP

ml

Arsenic

Laboratory control sample

Laboratory fortified blank
Mobile Environmental Analytical Platform

Mdhhter
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MS
MSD
PQL
QC
RPD
SOPs
TCLP

Matrix spike
Matrix spike duplicate
Practical quantitatlon limit
Quality control
Relative percent difference
Standard operating procedures
toxicity Characteristic Leaching Procedure

Table WP 8-5

Guide to Data Qualifiers

R Result is considered unusable.

UB Analyte is considered not detected at or above md_cated concentration due to blank
contamination.

UK Analyte is considered not detected at or above indicated concentration based on
data evaluation

UJ Possible false negative result due to related QC problems.

J Result is considered estimated based on MS/MSD or surrogate percent recoveries.
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9.0 Air Monitoring Plan

9.1.0 General

574 156

Former Defense Depot Memphis, Tennessee •

9.1.0.1 Air monitoring will be conducted by UXB and ECBC in accordance with Sectton 8.0 of the SSHP
and ECBCs. Monitoring Plan.

9.1.0.2 During removal activities, ECBC personnel will be responsible for monitoring all work areas for
the presence of CWM in real bme using the Miniature Chemical Agent Monitoring System (MINICAMS)
and Real Time Analytical Platform (RTAP). ECBC's Monttoring Plan (Book 2 of this Safety Submission)
contains the specific monitoring procedures and protocols.

9.1.0.3 UXB is responsible for performing all non-CWM site monitoring. Section 8 of the SSHP provides a
detailed description of the various non-CWM to be monitored for during this effort.
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10.0 Quality Control Plan

10.1.0 Purpose

574 158
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10 1 0 1 The purpose of this Quality Control Plan is to specify the pohcles and procedures for ensuring
quahty control in the successful accomplishment of all assigned task orders under the scope of work for
the CWM investigation/removal action at Dunn Field, former Defense Depot Memphis Tennessee.

10.1.0.2 This Quality Control Program apphes to all UXB team members involved in the execution of this
delivery order.

10.2.0 Quality Policies and Objectives

10.2.1 Quality Policies

10.2.1.1 All of UXB's services are consistent with the public good and comply with all apphcable laws and
regulations. Quality management is applied through all phases of the project--from the first time a
member of the U.S. Army Engineering and Support Center, Huntsville calls authorizing the Delivery
Order, until the Final Report is accepted. The Quality Program emphasis is placed on preventive actions.

10.2.1.2 All UXB employees and team members are empowered to and expected to identify and evaluate
potential problem areas, and are encouraged to recommend solutions and corrective actions. All UXB
employees and team members are held accountable for the quality of their work.

10.2.1.3 UXB employees and team members are provided with a Contracting Officer approved Safety
Submission prior to the performance of any UXO-related activities on the project site. UXB will take
timely corrective and preventive actions on any complaint or quality defect from an audit of operations.
UXB's Quality Program is developed with input from both the technical and administrative sectors within
UXB.

10.2.2 Quality Objectives

10.2.2.1 To provide qualify services which consistently meet or exceed the expectations of the U.S. Army
Engineering Support Center, Huntsville, during the administration of this UXB Delivery Order.

10.2.2.2 To staff this project site with the best qualified, trained, and available personnel, based upon
their knowledge and experience with the type of operations and hazards expected to be encountered.
The minimum qualificat=ons delineated in OT-025, dated 970422, are required for all UXB personnel
involved in UXO-ralated activities.

10.2.2.3 To maintain a high degree of day-to-day qualify awareness in all UXB employees and team
members and to provide a high quality product for the client.

10.3.0 Definitions

Access Procedures: Those actions taken to locate exactly and to gain access to the contents of burial
pits indicated in the statement of work.

Chemical Agent: A chemical agent listed in Appendix B to AR 50-6 that is intended for use in military
operations to kill,seriously injure, or incapacitate a person through its physiological properties.

Clearance Standard: All burial pits to the depths specified in the Safety Submission.
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Customer/Chent Refer to the U S. Army Engineering & Support Center, Huntsville

Explosive Ordnance D_sposal (EOD) Personnel. Active duty military EOD personnel.

Explosive Soils (ES): Explosive soils refer to mixtures of explosives in soils, sands, clays, or other media
at concentrations such that the mixture itself is explosive. Soils containing 13% or more by weight of any

secondary explosives is considered explosive soil.

Government Representative: An on-site Government employee with specified responsibilities and

authority.

Hazardous Toxic Rad_oloqlcal Waste (HTRW): Waste or media (i.e. air, water, sml, etc.) contaminated

w_th chemicals or compounds that have been determined to be harmful to human health and the

enwronment and are regulated by Federal and State Law.

Inert Ordnance Inert ordnance is an item which has functioned as designed leaving an inert carrier, an

_tem manufactured inert to serve a specific training purpose, or an ordnance item that has been merted by

military EOD

Nonconformance:

A minor nonconformance is not likely to matenally reduce the usability of the servtces. It is

generally a departure from the approved procedures that have httle bearing on the end-product.

A malor nonconformance ts hkely to result m failure of the services or to materially reduce the

usabthty of the end-product.

A cnt_cal nonconformance is IEkely to result m hazardous or unsafe conditions for mdiwduals

using or depending upon the services.

Ordnance and Explosives (OE): OE is anything designed to cause damage to people or matenal through
explosive force, incendiary act,on, or toxic effects. This includes bombs; warheads; mtssiles; artillery;

mortars; rockets; small arms ammun_tton; ant_-personal and antitank mines; demohtion charges;

pyrotechmcs; grenades; torpedoes and depth charges; htgh explosives and propellants; depleted uramum
rounds; mdttary chemical agents; and all stmllar and related items or components explosive in nature or
otherwise designed to cause damage to people or matenal (fuzes, boosters, bursters, or rocket motors)

Purchaser: When used m the U S. Army Engineenng & Support Center, Huntswlle contracts, the term

purchaser shall refer to the body of the Government Agency administering the particular contract
involved, or m the authorized representattve of the U. S. Army Engmeenng and Support Center,
Huntsville.

Quality Assurance: The procedures by which the Government fulfills its respons_bthty to be certain that

QC ts functioning and the specific product is realized.

Quality Conformance Inspection (QCI): Normal inspecttons/aud_ts conducted by authorized UXB

personnel during the accomplishment of the organtzation's mtsston to determine conformance to contract

requirements.

Quahty Control (QC): The UXB system to manage, control, and document the act_wties to comply wtth the

contract reqmrements.

Quality Defect: A nonconformance issue wtth pubttshed pohcy and/or a contractual requirement that

requires corrective action(s).
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Quality Manaqement All those control and assurance actiwt[es instituted to safely and effectively

accomphsh the assigned m_sslon.

Recovered Chemical Warfare Material (RCMW): Chemical agent and/or associated equipment and

surrounding contaminated media discovered either by chance or dunng deliberate real estate

recovery/restoration operations that was previously disposed of as waste. RCMW _s classified as

hazardous waste and not within the scope of the Army Chemical Surety Program.

Root Cause. The basic reason for an undesirable condition or problem which, tf eliminated or corrected,

would have prevented _t from existing or occumng.

Stop-Work-Authority. The right and obligation to stop all work when serious quality or 'safety concerns
arise.

Subsurface Clearance. Removing UXO that are not visible on the surface, requiring the use of

geophysical detectlon equipment to locate the items.

Supplier: The organization that provides a product or a service to the purchaser. When used in the

Quality Systems definition of U. S Government contracts, the term supplier denotes the contractor (UXB).

Surface Clearance: Removing UXO that are visible on the surface. This includes ftems partially exposed,
which will require only minlmal hand excavation to determine identification.

Unexploded Ordnance (UXO): An item of explosive ordnance which has failed to function as designed or
has been abandoned, discarded, or improperly disposed of and can still function, causing damage to

personnel or matenal.

UXO Personnel: Former EOD.personnel prowded by UXB.

10.4.0 Associated Material

• DACA87-97-R-0006

• OT-005, Work Plan, dated 970203

,, OT-015, Accident/incident Report, dated 960530

• OT-020, Location Surveys and Mapping, dated 960130

• OT-025, Personnel Qualificahons, dated 960422

• OT-030, Site Specific Removal Report, dated 960227

• OT-035, Cost/Schedule Status Report, dated 950817

• OT-040, Disposal Feaslblhty Letter Report, dated 970211

• OT-045, Report/Minutes, Record of Meeting, dated 950821

• OT-050, Property Management Plan, dated 950413

• OT-055, Telephone Conversations/Correspondence Records, dated 942513

• OT-060, Remedial Action Safety Plan (RASP), dated 942513

• OT-065, Exposure Data Report, dated 970326

• Safety Concepts and Basic Considerations for Unexploded Ordnance Operations, USAESCH,

February 16, 1996.

• Work Standards for Ordnance Response, USAESCH, October 25, 1994. [30 July 1996]
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• DoD Manual 4160.21 M Defense Reuttltzation and Disposal Manual

• DoD 6055.9 Std. DoD Ammunrhon and Explosive Safety Standard

• AR 200-1 Enwronmental Protection and Enhancement

• AR 385-10, The Army Safety Program

• AR 385-40, Accident Reporting and Records w_th USACE Supplement

• AR 385-63, Pohc_es and Procedures for Fmng Ammunition for Training, Target Practice and
Combat.

• AR 385-64, Ammumtton and Exploswe Safety Standards

• Government-Furnished Techntcal Manual 60-senes publications.

• MIL-I-45208A, Inspection System Requirements, dated July 24, 1981

• EM 385-1-1, CE Safety and Health Requirements Manual

• USAESCH Quahty Management Plan for Ordnance and Explosives Program, Chapter 5

• UXB International, Inc., Quality Management Plan, UXBQUAL-1-96

• Root Cause Analysis, A Tool for Total Quahty Management by Wilson, Dell, and Anderson

10.5.0 Responsibilities

10.5.1 UXB Responsibilities

UXB has the sole respons_bdity for the control of product quahty and for offering to the U. S. Army
Engineering & Support Center, Huntsville for acceptance only products/services (OE contract end
product) determined by UXB to conform to the contractual requirements.

• Ensure that the corporate quahty policy and program ts understood, implemented and maintamed
at all levels within the UXB team.

• Ensure that vendor and subcontractors have and mamtam a quality control system acceptable to
the U.S. Army Engineering & Support Center, Huntswlle.

• Maintain documented evidence that the servtces conform to the contract requtrements. This
includes the quahty program procedures and processes, and the specified end-product

• Prowde and mamtain a qual=ty control inspection system that =sacceptable to the chent.

Assure the Quality Program prov=des for the preventton and ready detection of quahty defects,
and for timely and positive corrective action. The ewdence of quahty performance and/or non-
conformance shall be documented and readily avadable to the U. S. Army Engineering & Support
Center, Huntsvtlle and included m the project final report.

Ensure that the Quahty Program provides for an equipment maintenance program which
addresses 1) preventive maintenance, 2) routine repair and adjustment and, 3) emergency repair.

Provide effective management for quality by assurmg personnel performmg quailty functions have
sufficient, well-defined responsibllttles including stop-work authority, and the organizational
freedom to identify and evaluate problems and to imtlate, recommend or provide solutions.

• Provide a training program for all on-site personnel and those personnel that perform quality
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functions.

10.5.2 UXB Director of Quality Responsibilities

• Executton of and compliance wtth the Quality Management Program

• Delegation of the authority to admtntster the on-site quahty control function to the on-sLte Quality
Control Personnel.

• Meet or exceed the minimum qualifications for QC personnel.

• Issue a Certificate of Training documenting that training of the on-site QC personnel has been

completed

10.5.3 UXB On-Site LCPM/SUXOS Responsibilities

• Assure that all personnel are aware of the tasks to be performed and the expected quality
standard to which the task is to be performed

• Coordmate with the Quality Control Personnel to accommodate the Quahty Program acttvttles.

Immediately address customer complaints received verbally, by written correspondence, or a
HND Form 948. The UXB LCPM/SUXOS w_ll conduct an mvestigatlon to analyze the complaint
and assure corrective action has been mittated. The corrective action will address the root cause

and the controls apphed to assure effectiveness. The LCPM/SUXOS wtll document the complamt

and mvesttgatton on a Customer Action Request (CAR) (UXB Form 1.007a).

Assure that all personnel are aware of the tasks to be performed and the expected standard to

which the task is to be performed.

• Coordinate w_th the Quality Control Personnel to accommodate the Quahty Program activities.

10.5.4 UXB Quality Control Personnel Responsibilities

10.5.4,1 A Quahty Control Supervisor will be assigned to projects that warrant additional quahty control

personnel, If no Quality Control Supervisor is assigned, the Quahty Control Speclahst assumes the
responsibdltles of the Quahty Control Supervisor UXB wtll have full time QC Personnel on the project.
This mdlwdual reports d_rectly to the Director of Quahty, but is a member of the on-site team He wtll
coordinate his scheduled actlvtties with the LCPM/SUXOS, and the Stte Safety and Health Officer. Figure

WP 10-1 dlustrates the UXB on-stte QC organization.

10.5.4.2 Thin coordination and lateral communication are critical for proper _mplementation of the Quality

Control Program QC personnel responsiblhtles are as follows:

• Assure that all personnel are aware of the tasks to be performed and the expected standard to

, which the task is to be performed.

• Conduct compliance audits on all site operations to assure the objectives of the project are being

accomplished in accordance with the approved Work Plan. The Quality Conformance Inspection

(QCl) Schedule outhnes the audits to be performed.

• Brief the on-site personnel, during site -specific training on the importance of quality work and

review of the quality pohcies and objectives stated m Section 10.3.0 of this program.
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• Prepare the Daily QCI Report

• Perform Quahty Conformance Inspections.

• Maintain all required Quality Program Records

• Complete Part Three of CAR to verify corrective/preventive actions taken for the complaint/non-
conformance have in fact addressed the issues. Schedules future QCI to monitor and ensure the

CAR solution is effective

• Initiate action to prevent occurrence of quahty non-conformities relating to the provided services.

• identify and record any quality probiems relating to the services

• Recommend and implement solutions through the compliance channel.

• Verifies successful implementation of solutions

• Control further actions of non-conforming services until the unsatisfactory conditions have been

corrected.

10.5.5 UXB Site Safety and Health Officer(SSHO) Responsibilities

• Venfies that all required safety procedures are followed.

• Reports to the Director of Quality any safety program non-comphance.

• Conduct daily tailgate safety meetings.

• Conduct weekly supervisor safety meetmgs.

• Prowde visitors general and specfftc hazards training

10.5.6 UXB Site Team Members

• To perform all work m accordance with all the safety and health procedures.

• To perform all work with the highest standard of quality posstble.

• To stop work when operations are not being performed in accordance with estabhshed safety

practtces and/or the UXB Quahty Program.

• Maintain quahfications current for the tasks being performed.

• Keep field supervisors and project managers informed of changing field conditions whtch could

affect the safety and quafity of the work being performed.
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10.6.0 Procedure

10.6.1 Quality Control Program

10 6 1.1 UXB's Quality Program has been estabhshed at the d_rectlon of the President. The responslblhty

for the development, mtegrahon and execuhon of the Quahty Program resides with the Director of Quality.
The authority to administer the on-site Quality Control (QC) Program is delegated to the on-site QC

personnel.

• Approval authority for the Quality Control Program resides with the following UXB personnel:

• President

• D_rector, Federal Sector Programs

• Director, Techmcal Design Engineering Group

• Director of Quahty

• Changes to the Quality Control Program are restncted to the approval authont_es or their
designees.

• The Quality Program is an integral part of the Work Plan.

10.6.2 Work Plan

10.6.2.1 Prior to commencing development of the Work Plan, the UXB management team reviews the

delivery order to assure that requirements are concisely defined and a clear understanding of the scope
of work between UXB and the U.S. Army Engineering & Support Center, Huntsville.

10.6.2.2 The Work Plan is the product of the Technical Design Engineering Group, which describes the

process and procedures that will be used by UXB to complete the tasks specified m the delivery order.

10.6.2.3 Upon receipt _of the dehvery order, the Technical Design Engineering Group devotes the
necessary resources to develop the Work Plan in accordance with the requirements of OT-005, for their

customer, UXB's CWM Sector Program.

10.6.2.4 The Work Plan generated by the UXB Techmcal Design Engineering Group is reviewed, at the

appropnate phases, by the following:

• Life Cycle Project Manager/Semor UXO Supervisor assigned to the project

• Director, Federal Sector Programs

• Certified Industnal Hygiemst

* Safety/Training Manager

• Director of Quality

The reviews wdl be documented and maintained by the Technical Design Engineering Group.

10.6.2.5 The Work Plan is used by on-site supervision to brief and train their team members at the project

sste.
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10.6.3 Preventive Maintenance

10.6.3.1 The Work Plan will include a maintenance program for all site equipment that addresses:

1) preventive maintenance; 2) routine repair and adjustment, and 3) emergency repair.

13.6.3.2 Preventive maintenance (PM) includes scheduled or unscheduled maintenance performed by

appropnate personnel, Le., an operator, in an effort to maintain the equipment in a satisfactory operating
condd_on. The LCPM/SUXOS's conduct before, during, and after operation maintenance checks, which
are documented. The LCPM/SUXOS's maintenance checks will include, as a minimum, the following

equipment:

• Magnetometers

• Other UXO Detectors & Geophysical Equipment

• Radios & Cellular Telephones

• Vehicles

• Earth Moving Machinery

• Air Monitoring Equipment (if required)

• Calibration &Test Equipment

10.6.4 Property Accountability

10.6.4.1 When Government Furnished Property (GFP) _s provided and Contractor Acquired Property

(CAP) is purchased, the accountability for th_s equipment _s controlled with the appropriate UXB Property
Management procedures. The property administration fulfills the requirements of FAR Subpart 45 5.

These procedures inciude the following:

• Examination upon receipt to detect damage m transit.

• inspection for completeness and proper type

• Penodlc inspection and precautions to assure adequate storage to guard against damage and
theft.

• Function testing to determine satisfactory operation.

10.6.5 Quality Control Procedures

10 6.5.1 Quality Control Inspections (QCI) are normal inspection and audits conducted by authorized
UXB personnel during the accomplishment of the organizations mission to determine conformance to

contract requirements. Performance of QCI is addressed in the UXB Quality Control procedures.
Attachment 1 to this chapter lists the QuaIKty Control inspection (QCI) Schedule. This QCI schedule

mciudes all QCrs required by OT-005, Quality Control Plan, Section 10.13 5.1, which are:

• Equipment Calibration audits

• Property accountablhty audits

• UXO-related audits

• Equipment operator maintenance audits

• Personal Protectwe Equipment (PPE) audits
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10 6.5.2 QCI conducted on Hazard Assessment and Risk Analysis wtll be assessed in terms of hazard

severity and acctdent probability and assigned a risk assessment code (RAC). The QCI wLII verify that a
RAC has been completed by the on-s_te management, and that it _s a vahd RAC. The gu_dehnes for RAC

are contained in Attachment 2 to this chapter.

10.6.5.3 QCI Documentation _scompleted for QCI's found to be m compliance, those uncomphant and for

remspectton of non-conformance. The QCI findings are documented on the Daily QCI Report (UXB Form

1.0020). Ftgure Wp 10-2 dlustrates the QCI/Audlt procedure flowchart

• Dally QCI Report ts prepared daily m an electromc transmissLon format. The form documents the

datly QCI activities performed by the UXB QC staff and the daily QA activities whtch were

performed by the U.S. Army Engtneenng & Support Center, Huntswlle (CEHNC)

• Format is the same as UXB Form 1.0020 (Attachment 3 to this chapter).

• Prepared m MtcrosoftWord

• Submitted at the end of each work day.

• Distribut_on ts as follows:

bjgodek@uxb.com

CEHNC - as directed

• Datly QCI Reports wilt categonze non-conformant tasks as minor, major or cnttcal.

When a non-conformance occurs, the QC personnel record the non-conformance item on the

Rework Item List (RIL) (UXB Form 1.0063). The RIL is used by UXB Team members to
document the resolution of the non-conformance item. Upon completion of the rework item, QC

personnel are notified so that the item may be re-respected for conformance and proper
resolution.

The Daily QCI Report wdl mdtcate all re-inspectton nonconformances. Nonconformances have to
be corrected by on-stte management. Inactton by the on-site management wtll result in another

QCI bemg performed, reported on the Daily QCI Report, and another Rework Item List generated

• Once resolution has been achieved for the non-conformance on the RIL, the RIL will be signed off

and completed, and QC personnel notified that the non-conformance has been corrected

• If re-mspect_on mdicates the non-conformance has been corrected, The completed Rework Item
List will be retained and filed w_th the Daily QCI Report which noted the non-conformance

10 6.5.5 Customer Action Request (CAR) - Customer complaints are immediately addressed. The

complaint may be by verbal comment, written correspondence, or a HND Form 948. The UXB
LCPM/SUXOS will conduct an investigation to analyze the complaint and assure correctwe action has
been mtttated The corrective action wtll address the root cause, as well as the apphcation of controls to

ensure its effectiveness.

1. The UXB LCPM/SUXOS wtll use the Customer Action Request (CAR) (UXB Form 1.007a.Rev.1)

to document the complaint or nonconformance and the investigation. The investtgation wtll entail

studying the symptoms of the problem and determining the root cause. Instructions for
completing the form are on the reverse side of the form
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2

.

4.

The action on the CAR is not complete until QC Personnel have completed Part Three. The

correcttve/prevent_ve actions must be adequate to prevent reoccurrence and the CEHNC must be
satlshed with these actions.

QC Personnel will schedule a future QCI to address the issues in the CAR to ensure that the

corrective/preventive achons were successful.

The D_rector of Quality will maintain a CAR Log which accounts for all CAR's and indicates each
CAR's status.

10.6.6 Quality Control Records

10.6.6 1 Quality Control records for all on-site activities are maintained on-site and avadable for

USAESCH review The QC Specialist establishes and maintains the following files.

1 Daily QCI Report File - may be either hard copy or on a computer disk.

2. CAR Ft[e- A two part file containing active and inactive CAR's.

10.6.6.2 The Director of Quahty w=ll maintain a CAR Log which accounts for all CAR's and indicates each
CAR's status.

10.6.7 Quality Control Audits

10.6.7.1 The routine Quality Control Audits to be performed are listed in Attachment 1. This attachment
lists the definable work breakdown number, feature of work, the audltable actMty, the property of that

actMty to be audited, the QC phase and the audit frequency. The routine audits correspond to the QCI's
and are documented as such.

10.6.8 Quality Control Training

10.6.8.1 The UXB Director of Quality (Corporate Quality Program Manager) wdl have the necessary

experience m UXO retated tasks to conduct the program.

10.6.8.2 The UXB QC field personnel will meet the minimum quahficahons as outlined in the OT-025

Personnel Qualifications. In addition, the individual will complete the following training:

1. U.S. Army Corps of Engineers video-based Course #784, Construction Quahty Management for
Contractors.

2. FAR Part 46, Quahty Assurance

3. FAR Clause 52.246-1, Contractor Inspection Requtrements

4. FAR Clause 52.246-4, Inspection of Services - Fixed-Pnce

5. FAR Clause 52.246-5, Inspechon of Services - Cost-Retmbursement

6. FAR Clause 52.246-6, Inspection - Time-and-Material and Labor-Hour

10.6.8.3 Quality Control Training for all site personnel wdl be conducted by the Quality Control Personnel

to meet the requ=rements of the Work Plan.

10.6.8.4 Safety Traanlng for all site personnel will be conducted by the SSHO in accordance with the Work
Plan This training wilt consist of the following as a mlntmum:
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1. Site SpeclficTrammg

2. Daily tailgate safety meetings

3 WeeklySupervtsor safety meetings

4. Vls_tor trammg for general and specific hazards trainmg, as requtred.

10.7.0 Distribution

10 7.0.1 In add=tton to being a component of the Work Plan, this QC Program is distributed to the
following:

1. President UXB

2. D_rector, Federal Sector Programs

3. D_rector, Technical Design Engineering Group

4. Dtrector of Quahty

5. Project Life Cycle Manager/Sentor UXO Supervisor

6. Project QC Personnel

7. Project Bulletin Board

168
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Figure WP 10-1
UXB On-Site Quality Control Organization
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Attachment 2

Quality Control Plan
Risk Assessment Code (RAC) Guidelines

Hazard Severity
Category: I
Descnpt_on: Catastrophic
Definition' Death or permanent total
dlsabihty, system loss, major property damage.

Category. II
Descrlpbon: Critlcat
Definttton: Permanent partial disabthty or
temporary dlsabihty in excess of 3 months,
major system damage, significant property
damage

Category: III
Description: Marginal
Definition: Minor mjury, lost workday accident,
or compensable injury or illness; minor system
damage; minor property damage.

Category: IV
Descnptlon: Neghgtble
Definition: First aid or mmor supportive
medical treatment, minor system impatrment.

Accident Probability
Descnptton, Frequent
Level: A
Indlwdual item: Likely to occur
frequently in life of system, item,
facility, etc.
Fleet or inventory' Continuously
expenenced

Description: Probable
Level. B
Individual Item: Will occur several
times in hfe of item
Fleet or inventory: Wdl occur
frequently.

Descnptton: Occasional
Level' C
individual Item: Likely to occur
sometime m hfe of item.
Fleet or mventory" Will occur
several times

Descnptton: Remote
Level: D
Individual Item: Unhkely but
possible to occur in life of item
Fleet or inventory: Unhkely, but can
reasonably be expected to occur.

Descnption. Improbable
Level: E
Individual Item: So unhkely it can be
assumed occurrence may not be
expenenced.
Fleet or inventory Unlikely to
occur, but possible.

I Risk Assessment Code Matrix (AR 385-10)

Accident Probabihty
Hazard Severity A B C D E

I 1 1 2 3 5
II 1 2 3 4 5
III 2 3 4 5 5
IV 3 4 5 5 5
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Draft Safety Submission

Attachment 3

Quality Control Plan

Daily QCI Report

DALLY QUALITY CONTROL INSPECTION REPORT

PROJECT:

CONTRACT:

DATE:

QC SPECIALIST'

..............................................................................................................................

PART ONE - UXB QC

TASK INSPECTED (_) RESUL TS(2) COMMENTS(3)

PART TWO - USAESCH QA

TASKINSPECTED RESULTS (2) COMMENTS (3)

] From QCI Schedule

2 C - Conforms, N - Nonconformance, MI - Minor, MA - Major, CR - Critical, i.e., N-Minor

3 Briefly describe Nonconformance(s)
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11.0 Waste Management Plan

11 0 1 This waste management plan describes the samphng, handling, manifesting, transportahon, and

d_sposal of wastes to be generated during the removal actions at Dunn Field. Waste disposal will be
performed _n accordance with th_s Waste Management Plan, the analytical procedures outhned in the
CDQMP, and all apphcable federal, state, and local regulations, including DOT, OSHA, TDEC and RCRA

11.0.2 UXB has the responstb_hty for assisting the Depot in the preparation of hazardous waste

manifests and for coordinating hazardous waste transport and d_sposal. UXB will assist by handling and

labeling wastes generated within the exclusion zone in accordance with this Waste Management Plan,

and by providing this information to the UXB LCPM.

11 0.3 intact non-CWM containers (bottles, drums, cans, etc.) will be sampled as per paragraph 12.2.0,

Sampling Program for Intact non-CWM Items. Once the filler is identified, it will be handled as directed in

th_s chapter for the appropriate type of waste.

11.1.0 Anticipated Waste Types

11.1 0 1 Wastes generated on-site may =nclude the following:

1. soit and debris excavated from the mustard dtsposal trench;

2 wastewater generated during the decontamination of heavy equtpment;

3. wastewater generated dunng the decontamination of sampling equipment;

4. wastewater generated dunng the decontammat=on of non-disposable PPE;

5 disposable PPE; and

6. miscellaneous sohd wastes 0.e., empty boxes, cups, paper, etc.).

11.1.0.2. As indicated m previous sections of this Work Plan, UXB wtll sort all soil/debris and any CWM-

related material w=ll be recovered and segregated, intact CWM wdl be handled and transported by TEU tn
accordance with the Intenm Holding Faclhty Plan and the Transportation Plan (refer to Book 2 of thts

Safety Submtssion) The sorted soft will be collected reside a plastic lined roll-off container and covered
with an addlttonal plashc sheet when full.

11.1.0.3 UXB wtll be responsible for placmg liquid wastes generated dunng the decontamination of heavy

equipment, sampling equtpment, non-dLsposabte PPE, and scrap tn DOT-approved containers and

labehng the containers. At the completion of the project, these liquid wastes will be sampled for waste
charactenzatron purposes as descnbed m the Sampling Plan, Section 12 of the Work Plan.

11.1.0.4 Dtsposable PPE used on-site dunng the removal action will be drummed and the headspace
monitored for the CWAs H and L to ensure the PPE has not been contaminated by CWM. All non-CWM

contaminated PPE wdl be d=sposed properly. If contaminated, the PPE must be decontaminated by UXB
m accordance wtth Appendix H of the SSHP (Book 2 of this Safety Submission) pnor to removal from the

exclusion zone for off-stte dtsposal.

.11.1.0.5. Non-hazardous sohd wastes unrelated to excavation activtties (such as garbage, rubbish, and

miscellaneous debris) wdl be collected in appropriate staging areas, placed m suitable containers, and
moved to a pickup point which is regularly emptied or to a disposal area mdtcated by the Depot Manager.
It will be the responstbihty of UXB to maintain the work area in a neat and orderly condihon.
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11.2.0 Hazardous Waste Deft nitions

11.2.0 1 Wastes wdl be classified as hazardous wastes if any of the following criteria set forth in the Code

of Federal Regulations (40 CFR 261 3) apply:

1. rt exhibits any of the four criteria of hazardous waste as identified in 40 CFR 261, Subpart C
(i e, it is a characteristic hazardous waste exhibiting the charactenshc of ign=tabthty,
oorros_vlty,reacbv_ty,or toxicity);

2. *t =slisted in 40 CFR 261, Subpart D and has not been excluded under the regulatory petition
process (i.e., it is a hsted hazardous waste);

3. It IS not excluded under 40 CFR 261.4(b) which lists twelve categories of sohd wastes such
as household waste, mining overburden returned to the mine site, cement kdn dust waste,
etc. that are excluded from being categorized as hazardous waste; or

4. it is a m_xture of a solid and hazardous waste and has not been exempted under 40 CFR
261.36

11.2.0.2 Hazardous waste designations set forth in the Tennessee Department of Solid Waste
Management (SWM) Rule 1200-1-11-.03, and -.04 are consistent w_th those set forth in the Code of
Federal Regulations (CFR), w_th the exception of those assoctated with CWAs (CWAs are not federally
regulated) In Tennessee CWAs are regulated as if they were covered under the CFR.

11.2.0.3 Those materials that exhibit detectable concentrations of CWM in laboratory samples or exhibit
detectable concentrations of CWM using on-site monitoring equipment must be treated (decontaminated)
on-site until vapor concentrations are no longer detectable. This will occur pnor to shipment and disposal
of the matenal off-site. (Refer to Section 3 of the Work Plan which describes the procedure for the
treatment of CWM---contammated solts) The appropriate waste code will be applied following the
neutrahzat4on of the material once it has been confirmed the wastes exhibit no detectable concentrations
of agent.

11.2.0 4 UXB wdl collect and submit soil samples to an independent laboratory that will conduct analysis
for TCLP organics. VOCs sampling of soil for RI purposes will be conducted with the assistance of CH2M
Hill. Sample results wdl be included in the sod waste profile prior to soil departing Dunn F_eld

11.2.1 Characteristic Hazardous Wastes

11.2.1.1 A sohd waste _s considered a characteristic hazardous waste under 40 CFR 261, Subpart C if it
exhibits one or more of the following charactensttcs:

Iqnltability. The material is defined as _gnltabte if it is capable of causing fire through friction,
absorption of moisture, or spontaneous chemical changes (40 CER 261.21) Matenals
classified as ignitable are assigned the EPA Hazardous Waste Number DOO 1;

2. Corroslwty. If the material has a pH of less than or equal to 2 or greater than or equal to 12.5
(as determzned by the approved test method), or corrodes steel at a rate greater than 0.25
inches per year at 55 degrees Cent=grade (40 CFR 261.22), ct is considered corrosive.
Matenals classified as corrosive are assigned the EPA Hazardous Waste Number D002;

3, Reactivity. If the material readily undergoes violent change, including explosion or the
generation of toxic gases, It is defined as reactive (40 CFR 261.23). Materials classified as
reacttve are assigned the EPA Hazardous Waste Number D003; or
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4 Toxicity. If the extract of a representattve sample of the waste, when leached according to the

Toxlcuty Charactenstuc Leaching Procedure (TCLP, 40 CFR 261, Appendix II), contains one
or more of the compounds identified in Table 1 of 40 CFR 261.24 at levels equal to or greater

than the promulgated limits, it is considered toxic. Materials are assigned EPA Hazardous
Waste Numbers from D004 to D043, depending on the compound

11.2.2 Listed Hazardous Wastes
E

11.2.2 1 A solid waste ts considered a hazardous waste if it _s listed in 40 CFR 261, Subpart D. Following

us a summary of the "listed" groupings:

1. F-Listed Wastes Hazardous wastes from non-specific sources;

2.

3

4.

K-Listed Wastes Hazardous wastes from specific sources;

P-Lusted Wastes Discarded commercaal chemical products, off-specification species,

container residues, and spill residues that are ndentffned as acute hazardous wastes; and

U-Listed Wastes. Discarded commercial chemical products, off-speclhcation species,

container residues, and spill residues that are identified as toxic wastes.

11,3.0 Waste Characterizatio n Procedures

11.3.1 Waste Sampling

11.3.1 1 Two types of waste samphng will be conducted as pad of the investigation/removal action at

Dunn Faeld to ensure that proper waste dnsposal practices are followed. They include TCLP samphng
(lAW 40 CFR 261, Appendix II) and investigation-derived waste (IDW) sampling. Charactenzahon

samphng may also be conducted if site conditions warrant.

11 3.1.2 Prior to commencing with the excavation achvities, characterlzat0on samples may be collected to
estabhsh a waste profile of the contaminated soil and debris to be excavated from the disposal trench,
and to facilitate the identification of apphcable waste codes for proper transportation and dtsposal (refer to
Section 12 of this Work Plan). If the nature of the buried debris changes during the course of the

excavation based on either vusual inspection or air monitoring, the atypical soil/debris will be segregated

and additional charactenzatlon samples may be collected.

11 3.1.3 If agent-contaminated material is detected dunng excavation activities (via monitonng or the
charactenzahon samples), composate samples may be collected from individual roll-off containers and

analyzed for the presence of agent to assess which hazardous waste code is apphcable and to document
the concentrations of agent potentnally being transported and disposed of off*site, if present

11.3.1 4 Waste characterization sampling of the equipment and personnel decontamination liquids

generated during the nnvest_gatton/removal action also will be performed. Water used for decontamination
wdl be drummed and one composite sample wull be collected for every five drums of wastewater

generated. Field collection and sample identification procedures are defined m Sectnon 12.0 of th_s Work
Plan.

11.3.2 Waste Testing

11.3.2.1 The sod/debris characterization samples will be analyzed for the contaminants of potential

concern udentified m Table WP 1-3 in Section 1.0 of thus Work Plan.
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11 3.2 2 The IDW charactenzahon samples, at a minimum, w_ll be analyzed for corroslwty and total

arsentc Addrttonal analytical parameters will be added _f they were detected m the soil/debris

charactenzahon samples or during site monitoring

11.3.3 Turn-Around Time

11 3.3.1 The turn-around time for waste characterization analyses will not exceed 7 working days from

the date of collection. If composite samples are collected from indw_dual roll-off containers and analyzed
for CWA and their associated breakdown products, the turn-around time for these analyses will be 24

hours, so that roll-off containers can be transported off s_te as quickly as possible.

11.3.3.2 Characterization sample results will be compared to the cnteria and regulatory levels specified in

40 CFR 261, Subpart C to determine whether the wastes should be classified as a characteristic

hazardous waste. Analytical results w_ll also be evaluated relative to the apphcation of hazardous waste
codes rdentified m 40 CFR 261, Subpart D.

11 3 3.3 A waste profile sheet will be prepared by UXB on behalf of Depot whtch describes the contents
of the wastes, their concentrations, and applicable waste codes. Thls document wdl be prowded to the

Depot and CEHNC for rewew and concurrence pnor to any off-site shipment or disposal. These results
will also be used by the receJvmg landfill facility to determine any need for pretreatment or other d_sposal

requirements, and for comparison to samples collected by the landfill facdlty. The landfill facihty may
collect samples from randomly selected roll-off containers to ensure that the material is similar to what

was ongtnally charactenzed.

11.4.0 Waste Handling

11.4.0.1 All sorted sod and debns wdl be transferred into 20-yard or smaller roll-off containers for

temporary storage on-site and subsequent shipment to the landfill Each container will meet the

requirements of 49 CFR 179 and will be equipped with d_sposable liners. Intact CWM segregated from
the soil will be packaged and stored separately by TEU according to the procedures desenbed in the TEU
Support Plan, Intenm Holding Facility Plan, and Transportation Plan (refer to Book 2 of this Safety

Submission). At the completion of daily aetivtties, each container of setl/debns located outside of the
filtered-air structure will be covered with a lO-md htgh-density polyethylene (HDPE) cover, All EPA "lzsted

wastes" will be handled in accordance w_th OSHA safety requirements.

11.4 0 2 Liquid wastes generated durmg the decontaminahon of heavy equipment, sampling equipment,
and non-disposable PPE w_tl be placed in DOT-approved 55-gallon drums or larger volume storage tanks,
if appropriate. The containers will be free of contaminants, and will not ,crack, split, readily corrode, or

leak. At the completion of dmly activities, each drum of liquid waste will be covered with _ts appropnate lid.
The containers will be staged on pallets in a location on-site for temporary storage pending disposal.

11.4.0.3 All waste containers removed from the exclusion zone wdl be staged on Depot property in an

approved area until they are transported off-site for disposal. The area will be fenced on all s_des and
shall be secured (locked) when daily operations have ceased. A night security guard provided by UXB will
also be on-site to ensure that the contents of these containers are not tampered with.

11.5.0 Labeling

11.5.0.1 All containers used to store wastes will be labeled so the contents can be identtfied wCthout

opening them. At a minimum, the source (e.g., 24-A), the date filled, a descnpbon of the contents (e.g.,
soil and metalhc debris), and a statement which reads "Analytical Data Pending" wdl be included on each
container using a label or permanent marking pen. Each roll-off container or drum contalmng wastes will
be labeled with a weather-resistant chalk or stmilar marker to identify the number of the roll-off. This
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mformat_on will also be summarized by the UXB Field Team Leader on a Waste Inventory Log (see
Figure WP 11-1) that will be provided to the Depot for tracking purposes.

11.6.0 Manifesting

11.6.0.1 UXB w_llassist the Depot with the preparation of the bill of lading and manifest, as requested by
the Depot Manager. An example of a completed manifest is provided as Figure WP 11-2. The following
_tems must be completed:

1. generator's USEPA identification number;

2. transporter/company name and USEPA identification number;

3. USDOT descnpt_on of the waste, including proper shipping name, hazard class, and ID
number;

4. number of containers and type;

5 applicable waste code numbers;

6. any addtt_onal description of the material; and

7. special handling instructions and additional information (e.g., emergency numbers)

11.6.0.2 A representatwe from the Depot, or other authorized representative, will s_gn each manifest. All
appropriate regulations pertaining to shipment of hazardous wastes (i.e., manifesting, etc.) will be
complied w_th.

11.7.0 Scheduling

11.7.0 1 The transportation of roll-off containers to an off-site disposal facility wtll be coordinated so that
all site workers have sufficient working room and that unnecessary safety hazards wdl be minimized due
to the confusion and physical obstacles presented by excessive numbers of containers.

11.8.0 Transporting

11 8.0.1 CEHNC and UXB wilt coordinate wtth a destgnated company to provide transportation services
for the sod and debns that will be excavated from Dunn Field. The designated company will be chosen as
the transportatton firm because they are a permttted hazardous waste hauler.

11.8.0.2 Before reaving the work area, all roll-off containers will be fully covered and will remain covered
unttl arrival at the landfill. The containers may be wetghed before loading and prior to departure from the
Depot. The transporter wtlluse the self-serve truck scale, ff available and serviceable, located at the Main
mstallatron. Weights will not exceed TDOT hmtts. The containers will be removed from the project site,
transported, and disposed of m accordance with 40 CFR 263 and 40 CFR 264.

11.9.0 Receiving Facilities/Po i nts of Contact

11.9.0.1 UXB will coordinate with the designated facihty and contractor to provide for dzsposal of soil and
debns that is excavated from Dunn Field. This facdtty will be notified of the types of wastes to be delivered
and wd] acknowledge that CWM by-products may be readdy present. A signed memorandum of
agreement wdl be obtained from the disposal facility prior to the release of any wastes. The disposal
facthty will be selected based on its proximity to the Depot, competitwe disposal rates, and appropriate

Dehvery Order D0012
November 1999
Work Plan

DRAFT FINAL 162



574 189

UXB Intemattonal, Inc Former Defense Depot Memph=s, Tennessee

permit for disposal of the soil and debns excavated from the burial sLtes at Dunn F_eld. The facility will
possess a RCRA Part B Permit for the d_sposaI of hazardous waste and is m compliance w_th the
CERCLA Off-Site Policy. This policy dictates that the facility is in compliance with the Part B Permrt and
does not have any outstanding vtolabons.

Figure WP 11-1

Waste Inventory Log
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Figure WP 11-2
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12,0 Sampling Plan

12.0.1 Samphng programs to be conducted as part of the investigation/removal action at Dunn Field
include.

1) Soil/debris characterization samphng;

2) characterization of mtact non-CWM ttems (if encountered),

3) soil compliance (verification) samphng; and

4) investigation-denved waste samphng.

12.0.2 Sample types are described in the paragraphs that follow. The rationale for each sampling
program and the data quality objectives are presented in Table WP 12-1. For reference, a summary-level
sampling schedule indicating the samples anticipated to be collected during the remedial action at Dunn
Field is presented in Table WP 12-2. Note that soil samples collected during the mvestigation/removal
action will be analyzed for Lewisite (L), mustard (H), thiodlglycol (TDG), 1 ,4-dithtane, and 1 ,4-oxathiane
onsite by ECBC. Once cleared for the presence of CWM, duphcate samples will be sent off-sde to an
independent laboratory for RCRA compliance which will include TCLP metals.

12.1.0 Soil/Debris Waste Characterization Sampling Program

12.1.1 Soil/Debris Waste Characterization Program Rationale

12.1.1.1. Characterization samphng of the soils/debris to be excavated will be performed to ensure that
proper waste disposal practices are followed in accordance with the Tennessee Department of
Environment and Conservation (TDEC) Rule: Chapter 1200-1 Initially, two discrete grab samples may be
collected by UXB followmg the procedure descnbed in Section 3.1.2. prior to commencmg with the
excavatton activities. These samples may be used to establish a waste profile of the contaminated soil
and debris, and to facilitate the idenhficatton of applicable waste codes for proper transportation and
disposal. Waste management activities are described in detail in Section 11.0 of this Work Plan (Waste
Management Plan).

12.1 1.2. Additional characterization samples may be collected of soil/debris prior to shipment for off-site
disposal if the nature of the excavated soils/debris changes based on either visual observations (i.e., the
presence of broken glassware, stained soils, etc.) or monitoring equipment data.

12.1.1.3. If an unknown or suspect item is found, TEU and UXB will remove the anomaly. UXB will collect
all soil that has been in contact with the anomaly if there is the appearance of contamination. Soil
samples will be taken from sufficient locations surrounding the anomaly and at various depths to provide
information on the characteristics of the surrounding soil. Soil samples will be composited from at least
two locations and will include soil from depths of at least 1 foot below the anomaly (after it has been
removed from the burial location). In each case, these materials will be segregated from the previously
excavated soil/debris, and contamerized separately until analytical results are received.

12.1.1.4. UXB will collect addittonal waste characterization samples from the suspect material at a
frequency dependent on the volume of soil/debns removed. Typically, this would be one two-part
composite for every 500 cubic feet of soil (approximately equivalent to the volume of soil which could be
contained within a single 20 yard roll-off container). The suspect material would then be transported and
disposed of based on its waste characteristics. If the waste profile does not differ from that of the initial
waste characterization samples, the suspect soil/debris will be containerized with the previously
excavated material.

Delivery Order 0012
November1999
WorkPlan

DRAFT FINAL 165



5"/4 193

UXB International Inc Former Defense Depot Memphis, Tennessee o

12.1.1.5. Waste debris potentially associated with CWM containers (such as scrap metal from suspect
drum carcasses or broken glass fragments from chemical agent identification sets [CAIS] bottles) will be
monitored by ECBC for the presence of the chemical agents H and L. If the debris is contaminated with
agent at concentratrons above the airborne exposure hmit (AEL), defined as 0.003 mg/m s for H and L, the
item will be decontaminated on-srte by UXB (see procedures outlined in Section 3.16 5 of the work plan).

12.1.2 Soil/Debris Waste Characterization Sampling Locations and Rationale

12.1.2.1.UXB may collect two samples prior to commenctng with the excavation activities. If collected,
they will be collected from the surface wtthin the boundaries of the burial pits. The analytical results from
these samples would be used to establish an initial waste profile of the excavated soil and debris, and to
facilitate the identification of apphcable waste codes for proper transportation and disposal.

12.1.2.2. Each of the two soil samples collected from the burial pits would consist of a two-parf
composite If visual observations indicate that the nature of the waste debris is substantially different in
areas within the boundaries of the subject pit, an additional composite characterization sample would be
collected from each of these areas.

12.1.3 Waste Characterization Sampling Equipment and Procedures

12.1.3.1.Characterization samples w=ll be composited from two subsamples collected at each Iocatton.
Subsamples will be collected from each location by the following procedures. Soil will be removed with
the bucket of the excavator to a depth of at least 1 foot beneath the external surface of the soil/debris ptle.
If excesstve quantities of glass are present or suspected, the sample wU] be collected manually using a
shovel. The first subsample will be collected with a stainless steel trowel and transferred to a stainless
steel bowl. In the event that a sample cannot be collected by these means, samples will be collected from
the bucket of the excavator. Soil from the top of the bucket or soil that has come into contact with the
sides of the bucket w_ll not be collected for samples.

12 1.3.1.1 Sample collectionwill be done manually. Sample collection at site 1 will be taken from the side
walls and bottom of the excavation consistent wtth the sampling schedule shown in WP table 12-2 using a
stainless steel trowel or split spoon. Samples at the remaining two excavation sites will be taken from the
bucket of the excavator as it removes soil from the sides and bottom of the excavation. If it is necessary
for personnel to enter the excavations at sites 24A or 24B, samples may be taken by hand as at site 1.

12.1.3.2.For each environmental subsample collected, an additional sample will be collected (i.e., a
replicate) and placed in a plastic bag. The bag will be labeled with the correspondtng sample designation
for tracking Samples will be screened for the presence of VOC vapors using a flame-ionization detector
(FID) Screenmg and subsequent testing of samples will be done only after ECBC has released the
sample as being clear of CWM contaminatton.

12.1.3.3.The excavator will then be used to remove an additional 2 feet of soil from the sampling location.
. The second soil subsampte will then be collected with a stainless steel trowel and transferred to the

stainless steel bowl. An additional sample (i.e., a replicate) will also be collected at this depth and placed
in a plastic bag for headspace monitoring of VOCs and CWA. All equipment that will contact soil during
collection of samples (including the excavator bucket, if used) will be thoroughly decontaminated prior to
use as described in Sectton 12.6.0 and Section 13.0 of the SSHP.

12.1.3.4.An equal volume of the individual soil subsamples will then be homogenized in the stainless
steel bowl with a stainless steel spoon unttl homogenous to form one single soil composite from each
sample location. A representative aliquot of the compostte sample will be placed in the sample containers
(Table WP 12-3) in a manner which eliminates headspace and voids. Immediately after sample collection,
the filled sample container will be sealed with Teflon-lined lids, placed in a resealable bag, and handled
as described in Section 12.5.0.
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12.1.3.5 Initially, two composite charactenzat_on samples will be collected for waste profiling purposes.
However, as stated in Section 12.1.1.4, addittonal charactenzatton samples will be collected from the

suspect material at a frequency dependent on the volume of so_l/debns removed 0 e one two-part

composite for every 500 cubic feet of sod).

12.1.3.6 Each sample must contain a quantity adequate to support three separate analyses"

• One for on-site off-gas headspace readings to insure H and L are not present.

• One for on-s_te analys_s of CWA and associated degradation products

• One for off-s_te analys_s for contaminants of potential concern for health based and land disposal

requtrements.

12.1.3.7 Each field sample will be assigned a unique sample designation that identifies the excavation
area and the type of sample (i.e. compliance, charactenzation, etc.). To properly _dentify and track each

sample, the unique sample des_gnatton wdl be recorded on the sample label, affixed to the sample
container, and recorded on the chain of custody form Sample labeling handling, custody, and sh_ppmg

are discussed in detatl in Sectton 12.5.

12.1.3.8 Each sample designation will constst of three alphanumenc sections set apart by hyphens as

defined below:

Dunn Field/23-B/1-SDC-2

Stte Name Excavation Pit Sample Numeric
S_te Number Type Order

Destgnator

12.1.3.10 An anttc_pated sample schedule for the investigation/removal actton at Dunn Field and the

associated sample designations are prowded m Table WP 12-2

12.1.3 11Quahty control (QC) samples will be submttted along with the enwronmental samples to assess

the precision, accuracy, and representattveness of samphng and analysis. The types of QC samples are
descnbed in Sectton 8.9 of the CDQMP (Sectton 8.0 of th_s Work Plan). Quahty control samples wtll be

destgnated based on their type. Blind replicate samples wtll be submitted with a fict_tEous sample number

to prevent the laboratory from recognizing any rephcate sample. All acronyms used to name blind
replicates will be recorded m the held logbook. Each matnx sp_ke/matnx sp_ke duphcate (MS/MSD)
sample wtll have the same destgnat_on as its associated enwronmental sample, except that "MS/MSD"
will be added to the sample tdentfficatEon number (e.g., "Dunn Fteld/23-B/1-WC-2-MS/MSD'). Typlcal

QA/QC sample designations are also listed m Table WP 12-2.

12.1.3.12 CharactenzatJon samples will be analyzed for contaminants of potential concern for Dunn Field

(refer to Table WP1-2 in Section 1.0 of th_s Work Plan). As stated previously, characterization soil
samples w_ll be analyzed on-site by ECBC for H, L, TDG, 1 ,4-dtthiane and 1 ,4-oxath_ane in order to

analytically detect quantmes of chemical agents m the soft that are below the detectton range of held
monitonng instruments. Monitonng, soil samphng, and testing will be performed in accordance with thts
section, Sectton 8.0 (Chemical Data Quality Management Plan), and ECBC SOPs.

12.1.3.13 Once tt has been confirmed that no detectable concentrations of CWA are present m the sod

samples, the characterization samples will be shtpped off-site to the Contract Laboratory for analysts of
those contaminants of potential concern which are not classified as CWA (refer to Table WP 12-1). In
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addttton, each charactenzat_on sample will be analyzed for the toxtc_ty characteristtc based on metals
constituents, and for the charactertst_cs of corrostvity, reactivity, and Egnltablhty.

12.1 3 14 The analytical methods to be used to gather thts data are also identified in Table WP 12-1.
Charactenzat_on samples wtll not be analyzed for Adams_te unless the concentratton of arsentc m the
sample exceeds the soil cleanup goal of 35 mg/kg

12 1.3.15 If agent _sdetected m the characterizatton samples or during monitoring acttvlttes at Dunn Field
a two-part composite sample shall be collected from individual roll-off containers. The sample will be
analyzed for CWA and associated breakdown products.

12.2.0 Sampling Program for Intact Non-CWM Items

12.2.0 1.During excavation actwitles at Dunn Field, intact bottles or containers of unknown hquids or
solids (i.e., bottles which have no labels, identifiable markings, or dishngu_shable physical characteristics)
may be encountered. When such an "unknown" ts encountered, TEU wtll assess the _tem to determine tf it
is CWM. Non intrustve means such as x-ray or PINS will be tried first. If not successful, a sample will be
taken of the contents and tested by ECBC. If the _tem is CWM, it will be removed by TEU for packagmg
and transport to the IHF. If it is determined that the ttem _snot CWM, TEU will give the _tem to UXB who
will characterize the contents by hawng a sample analyzed.

12.2.0.2. A senes of chemical and physical tests may be conducted which will provide reformation on
what the content of the container _sand on some basic chemical charactenstics, such as pH, whether it is
an ox_dtzer or _gnttable, contains chromium or arsenic, etc. This will be performed by usmg the HazCAT®
Chemical Identification System. This commercially available kit _s specifically designed for the
characterization of unknown hquid or sohd materials.

12.2.0.3. The analysis w_ll be performed on each contamer of recovered non-CWM items. Each item w_ll
then receive a waste designation based on those results.

12.3.0 Compliance (Verificati on) Sampling Program

12.3.1 Compliance Sampling Pro g ram Rationale

12,3 1.1. After the contents of the dtsposal trench(s) within the hmits of the containment structure are
completely excavated and all monitoring and visual observations indicate that the contaminated
soll/debns has been removed, compliance samples will be collected by UXB from the floor of the
excavation. Compliance samples will be collected to verify that the soil cleanup goals for Dunn Field
have been met. Should a compliance sample fail to meet the so_l cleanup critena, additional soil wdl be
removed from the excavation and additional confirmation samples will be collected. This process wtll be
repeated until all comphance samples meet the soil remedlatton goals for Dunn F_eld (refer to Section
12.3 5. for further details on this process). Only at that time shall the contamment structure be moved to
the next location.

12.3.2 Compliance Sampling Locations and Rationale

12.3.2.1. Two comphance samples wtll be collected after excavation activities are completed. The floor of
the excavatton wtll represent the surface area to be sampled. Each compliance sample will be a dtscrete
grab sample of the soft at that location. Due to the expected length and width of the trenches, the exact
samphng location will be selected by on-site personnel just pnor to sampling activities.

12.3.3 Compliance Sampling Equ ipment and Procedures

12.3.3.1,Comphance samples will be collected from the first 6 inches of soil using a stainless steel trowel
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and transferred to a stainless steel bowl. In the event that a sample cannot be collected by these means,
samples will be collected from the middle of the bucket of the excavator. For each sample collected, an
additional sample will be collected (i e, a rephcate) and placed in a plastic bag. The bag will be labeled
with Ithe corresponding sample designation for tracking The compliance sample will be screened for the
presence of VOC vapors using a flame-ionization detector (ED).

12.3 3.2. Each of these samples will then be placed in a heater box and heated to approximately 80 eF for
a period of 15 minutes The headspace of the sample will then be screened for H and L using either
DAAMS tubes or the MIINICAMS. Sell samples will not be removed from the exclusion zone if these
analyses indicate that the samples exhibit vapor concentrations exceeding the AELs for H and L (defined
as 0.003 mg/m 3 in air). If agent is present above this level, the soil/debris associated with this sample
must be segregated and decontaminated (treated) by UXB in accordance with guidance provided by the
State of Tennessee prior to removal from the exclusion zone and transportation off-site for d,sposal.

12.3.3 3.A representahve portion of the soil sample will be placed in the sample containers (Table WP 12-
3) in a manner which eliminates headspace and voids. Immediately after sample collection, the filled
sample container will be sealed with Teflon-lined lids, placed in a resealable bag, and handled as
described in Section 12.5.0.

12.3.4 Compliance Sampling Frequency, Designation, and Analysis

12.3.4.1. Each comphance sample designation wdl consist of three alphanumeric sections set apart by
hyphens The first alphanumeric section of the sample number will identity the site name for this project,
"Dunn Field" followed by a / and Site 24-A/24-B or 1 to identity the specific area of concern. An additional
character preceded by a / is used to identity which pit from 24-B the sample came from). The second
alphanumeric section wdl refer to the sample type (e.g., "CVS" for comphance verification sample). The
third alphanumeric section will refer to the numeric order in which the sample was collected. An
anticipated sample schedule for the removal action at Dunn Field and the associated sample
designations are provided in Table WP 12-2.

12.3.4.2.Compliance soil samples will then be analyzed by ECBC for H, L, TDG, 1 ,4-dithiane and 1 ,4-
oxethiane in order to analytically detect quantities of chemical agents in the soil that are below the
detection range of field monitoring instruments Monitoring, soil sampling, and testing will be performed in
accordance with this section, Section 8.0 (Chemical Data Quality Management Plan), and ECBC SOPs.

12.3.4.3.Once it has been confirmed that no detectable concentrations of CWA are present in the
compliance samples, the compliance samples will be shipped off-site to the Contract Laboratory for
analysis of those contaminants of potential concern which are not classified as CWA (refer to Table WP
12-1).

12.3.4.4.QC samples will be submitted along with the environmental samples to assess the precision,
accuracy, and representativeness of sampling and analysis. The types of QC samples are described in
Section 8.9 of the CDQMP (Section 8.0 of this Work Plan).

12.3.4.5.The analytical methods to be used to gather this data are identified in Table WP 12-1. These
methods may be modified based on the results of the soil/debris characterization program. Because
these soil samples are to be collected for the purpose of verifying site cleanup, compliance samples will
not be analyzed for the waste characteristics of toxicity, corresivity, reactivity, or ignitability. Furthermore,
because PCBs are not expected to be found at Dunn Field, PCBs will not be analyzed for in the
compliance samples unless they were detected in the waste characterization samples. In addition, the
compliance samples will not be analyzed for adamsite unless the concentration of arsenic in the sample
exceeds the soil cleanup goal of 35 mg/kg (refer to Section 12.1.4.8.).
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12.3.5 Soil Cleanup Goals

12.3.5.1. The soil cleanup goals for the COCs are provLded m Table WP 1-3 (SectLon 1 0 of thts Work

Plan). Due to the difficulties assoctated wtth performtng a statusttcal analysts on data where the detectton
hm_t _s also the cleanup goal, a "Hot-Measurement Companson" to the cleanup goals rather than a

statlsttcal approach will be used to assess whether any contamlnatton remams on site. Thts approach is
discussed m the Statistical Methods for Evaluating the Attainment of Cleanup Standards (EPA, 1992).

12.3.5.2. In the event that confirmation samphng indicates that the excavated area does not meet the sonl

cleanup goals, areas wathm the excavatuon above these goals will be over-excavated and addttlonal
confirmation samples wrll be collected The Iocatton exceeding cleanup levels shall be manually probed to

visually _dentlfy the extent of contammahon, and field screened wnth monntoring equapment to adenttfy the
presence of contaminants. Additional grab samples may be collected at dtscrete Iocattons to determine

the specific areas that requure over-excavatron. Adduttonal samphng and follow-up excavahon wtll not

proceed w_thout approval from the Contracting Officers and the Memphis Depot BRAC Enwronmental
Coordmator.

12.3.5.3. Findings from the above menhoned activtttes will then be used to dtrect over-excavatton

Followmg any over-excavahon, addttional conhrmatuon samples wdl be collected from dtscrete locations in
the same Iocatton as the ongma! compliance samples to verify that no contamlnatton extsts above the sod

cleanup goals. These comphance samples wutl be analyzed only for those parameters that exceeded the

soul cleanup goals

12.4.0 Investigation-Derived Waste Sampling Program

12.4.1 IDW Sampling Program Ra tionale

12.4.1.1 Samples wdl be collected of equipment and personnel decontam_natnon wastewater to ensure
that proper waste disposal practtces are followed. Wastewater from the decontaminatton of equtpment wtll
be pumped from the temporary decontamination pad sump mto drums and analyzed for those parameters
tdentnfied in Table WP 12-1. The IDW would then be transported and disposed of based on its waste

charactensttcs. Waste dnsposal wtll be performed m accordance with RCRA regulatuons, the project

SSHP, and other apphcable local, State, and Federal regulattons.

12.4.1.2 Dusposable personal protectnve equipment (PPE) used on-site during the removal actton will be
drummed and the headspace momtored for the presence of CWAs L and H to ensure the PPE has not

been contaminated by CWM. AII non-CWM contaminated PPE will be dnsposed of with the excavated so_l.
If contammated, the PPE must be decontaminated by UXB m accordance with Sectuon 13.0 of the SSHP

(Book 2 of thhs Safety Submtsslon) prior to removal from the excluston zone for off-sate dtsposal.

12.4.2 IDW Sampling Locations a n d Rationale

12.4.2.1 One grab sample will be collected for every 10 drums of wastewater generated(this ts
approxtmately equivalent to one sample for every 500 gallons of wastewater) The total number of
samples collected over the project wtll be dependent on the total volume of wastewater generated.

12.4.3 IDW Sampling Equipment and Procedures

12.4 3.1 Decontammatton water samples will primanly be rmsate water from heavy equapment, samphng

equapment, PPE, and personnel decontamination acttvities. In order to characterize the drum contents for

disposal, waste profihng samples are to be collected by following procedure:

1) Remove the top of the drum to be sampled. Waterproof outer gloves wnll be worn outstde
chemical reststant hners (in addition to standard Level D PPE).
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2) If the decontamination water has an oily sheen, a dLsposable bailer will be used to sample
the drum. The ba_ler should be tnserted down through the center of the drum contents to

obtain a representative sample of its contents.

3) If the decontamination water ts homogeneous, the water may be sampled by collecting the

sample with a clean (decontaminated) glass beaker.

4) The sample is then decanted into the appropriate sample jar(s) for the analyses requested.

5) Securely replace and re-seal the top of the drum.

12.4.4 IDW Sampling Frequency, Designation, and Analysis

12 4.4.1 Each sample designation will consist of three alphanumeric sections set apart by hyphens. The

first alphanumeric section of the sample number will _dentlfy the site name for this project, "Dunn F_eld"
followed by a / and 23-A (or 23-B; 1) to denote the specific excavation site. An additional character

preceded by a / is used to _dentlfy which pit from 23-B the sample came from). The second alphanumeric

refer to [Re sa,,_, y_, _ ._.,section will .... le t"ne/e n "LDW" for investigation-derived waste). The third alphanumeric

section will refer to the numenc order in which the sample was collected. An anticipated sample schedule
for the remedial action at Dunn F_eld and the associated sample designations are prowded in Table WP

12-2 The analyhcal methods to be used to gather this data are _dentified m Table WP 12-1. At th_s t_me, it

ts expected that the only contaminants of potential concern that would persist in decontamination waters
would be total arsenic and the characteristic of corrosMty.

12.5.0 General Sampling Gui delines

12.5.0.1. The following represents general samphng guidelines which will be followed during each of the

samphng programs described above:

• Samples are regarded as perishable and w=ll be collected, handled, and transported prior to

analysis in a manner that safeguards the integrity of the partscular constituents or properties to
be examined.

• A single sample will neither be so large as to mask the effects of significant vanabthty within the
sample, nor be so small as to be influenced by the inherent vanabihty between small port=ons of

any bulk matenal.

• Actual sample Iocattons will be reflected on the site map of the area for reference, and recorded

in the field logbook.

Number of samples collected will be recorded in the field logbook.

Samples will be kept at their m ground temperature, or lower, by placement m a cooler with ice
untd received by the laboratory. Storage of samples at 4 °C, m most cases, will reduce chemical

degradation.

• Exposure to direct sunlight will be avoided.

• The following types of sampling and monitoring equipment will be available on-site at all times:

Sterile Glass Jars and Lids

Labels
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Stainless Steel Mixing Bowls, Spatulas, and Spoons

Shovel

Bleach

Deiomzed Water

Liquid Dish Detergent

Field Logbook

RTAP

MEAP

LEL/O2/CO/CO2 Direct Reading Instruments

• Sampling equipment will be decontaminated after each sample is taken to prevent cross
contamination

If heavy equipment is used for excavation, non-operator personnel are to remain at least 20 feet
away from the mechanical equipment until the operator secures all moving parts and authorizes
approach. Approach may be authorized by the operator either verbally (positive oral
communication) or manually by making visual contact with the non-operator and raising both
hands away from the equipment controls.

If sampling requires that personnel enter the excavation, all necessary precautions will be taken
to protect the safety of the workers. Under no circumstances will personnel enter an unshored,
vertical walled excavation over 4 feet deep.

12.5.0.2 The following standard protocols for sample labeling, handhng, custody, and shipment apply to
all four of the sampling programs described above in Sections 12.1.0 through 12.4.0.

12.5.1 Sample Containers

12.5.1.1. Samples will be collected in laboratory-provided containers appropriate for the specified
analytical method. The containers will conform to the requirements of volume, container and lid material,
and preservative as specified in Table WP 12-3. Appropriate measures will be taken by UXB field
personnel to ensure that a sufficient number of containers are available for the project prior to the
initiation of any sampling activities. Containers will be stored in clean areas to prevent exposure to fuels,
solvents, and other contaminants. Once the sample has been collected, each glass container will be
wrapped with tape so as to prevent loss of the sample should the glass break.

12.5.2 Sample Labels

12.5.2.1. A sample label will be affÉxedto each soil and/or water sample container prior to transport to the
laboratory. In most cases, sample labels will be affixed in the field by UXB field personnel during sample
collection, rather than prior to the initiationof the sampling event. This will minimize the time spent finding
the appropriate container for a given sample when any container with appropriate preservatives could be
used. These labels may be supplied by either the Contract Laboratory or by UXB. Each sample label will
be marked in waterproof ink with the following required information:

1. Project name and location;
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2 Date and time of sample collection,

3 Sample identification number,

4. Type of preservahve, if applicable;

5. Analyte(s) requested (method number if more than one method is available); and

6. Initials of sampling personnel.

12.5.2 2 To assure that the samples are representative of the environment from which they are collected,

chain of custody records wdl be used as control documents for ensuring that samples are handled

properly and sample custody is maintained An example chain of custody record is shown in Figure WP
8-1 of the CDQMP. The chain of custody form includes project identification, project location, sample

designation and requested analyses. In addition, there are spaces for entry of the sample collection date
and t_me, sample depth, and sample matrix. The chain of custody record will be initiated by the field

samphng personnel upon co,ectlon of a sample, and will accompany each sample cooler. Each mdiwdual
who has had the samples in h_s/her possession wLII sign the chain of custody. UXB wilt retain a copy of

the custody record pnor to release to the courier. UXB will m turn provide a copy to UXB's ProJect
Chemist. Shipping receipts for samples sh_pped to the HTRW Contract Laboratory will also be retained as

evidence of custody transfer between the sampler and the couner.

12.5.2.3 The UXB Field QC Supervisor will also generate a sample register m the held. The function of

the sample register is to prowde a comprehensive record of collected samples to be used for shipment
tracking, tracking receipt of analytical data, and to prowde a foundation for information management. All
information will be recorded dmly in mdehble ink. Daily entnes will include information on the date and

time sampled, samphng Iocatton, headspace readings, sample _dentificatlon number, sample type, matrix

type, laboratory destination, date shipped, shipment tracking number, and associated QAIQC samples.

12,5.3 Sample Preservation and Holding Times

12.5.3.1 Appropriate measures will be taken by UXB field personnel to ensure that storage requirements

with respect to temperature are maintained in the field and durmg transport to the HTRW Contract
Laboratory. All samples wtll be placed on ice immediately after sample collection and cooled m tce chests

to approxtmately 4 degrees Celsius (°C) pending on-site analysLs or shtpment off-site.

12.5.3.2 Upon receipt at the HTRW Contract Laboratory, the laboratory will record both the temperature
and condition of the samples at the ttme of receipt on the cooler rece;pt form and on the chain of custody

record. The Contract Laboratory will accept samples whose temperatures are within the range of 2 to 6

°C Samples with temperatures between 5 and 19 °C, or less than 2 °C, wtll be analyzed and the
temperature deviation noted within the case narrattve of the Certificate of Analysis. The UXB Project

• Chemist will be nottfted and new samples may be collected and resubmitted for analysis.

12.5.3.3 At the laboratory, samples will be stored in controlled, locked refngerators at 4 °C until analyzed.
The Contract Laboratory wdl follow the procedures specified in SW-846 to ensure that storage

requirements are maintained at the laboratory and that documentation is available to support the
maintenance of these requirements. The Project Chemist will constder deviations to these temperature

guidehnes on a case-by-case basis.

12.5.4 Sample Shipping

12.5.4.1 Samples will be shipped to the HTRW Contract Laboratory at the end of each day of work. The
handling and shipment of samples to the Contract Laboratory wtll be performed accordmg to the

Department of Transportation (DOT), EPA, and U.S. Army regulations, such that damage to, loss of, or
unacceptable detenoratlon of samples is prevented, international Air Transportation Association (IATA)
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regulabons wtll be adhered to when shipping samples using air courier services. Transportabon methods
will be selected to assure that the samples arrive at the laboratory m time to permit tesbng in accordance

with established holding bmes and project schedules. No samples will be accepted by the receiving
laboratory without a properly prepared chain of custody record and properly labeled and sealed shlppmg

container(s). Prior to shipment, samples will be certified free of airborne agent above AELs in accordance
wrth U.S. Army Pamphlet (DA PAM) 385-61. In addlbon, the Laboratory shall be nottfied that the samples

are from a suspect CWM site, and that they have been analyzed for agent prior to shipment.

12 5.4 2 Procedures for packaging and transporting environmental and QC samples to the laboratory are

described below:

An ice chest of sturdy construction will be used as the shipping container. In preparation for
shipping samples, the drain plug will be taped shut from the outside. Approximately 1 inch of

packing material, such as vermicuhte or bubble wrap, w_ll be placed m the bottom of the
cooler.

Each sample will be wrapped separately m "bubble-wrap" or other protective material.

Sufficient packing material w_ll be used to prevent sample containers from making contact
during shipment. If brass or stainless steel tubes are used, bubble wrap ts not required.

• Samples will be cooled to 4 °C with ice dunng shipment. The ice wdl be contained such that
water w_ll not hll the cooler as the tce melts.

• The COC record will be placed inside a plastic bag, sealed, and taped to the inside of the

cooler lid ff a carrier (e.g., Federal Express or UPS) ts used.

• The cooler wdl be closed and taped shut with strapping tape (hlament type) around both
ends.

Two custody seals consisting of secunty tape will be placed on the cooler (one over the front
and one on the side, overlapping the strapping tape if possible). The initials of the sampler
and the date will be written on each custody seal. The seals will be placed such that they

must be broken to gain access to the contents. Addtttonal seals may be used. if the sampler
and shtpper think more seals are necessary Custody seals will be placed on each cooler

prior to their release to a second or thtrd party (i.e., shtpment to the laboratory).

The cooler will be handed over to the overmght carner, typically a cargo-only air service, for

shipment to the Contract Laboratory within 24 hours of sample collecbon. This transportabon
method was selected to ensure that the samples arrive at the laboratory m time to permtt

testing in accordance wtth established holding times and project schedules. The atrbill wtll be
filled out before the samples are handed over to the carrier.

The Contract Laboratory wdl be contacted immedtately upon shipment, or as soon as

posstble thereafter, and notified of the date and method of shipment, number of ice chests,

and any additional instructions.

12.5.4.3 The HTRW Contract Laboratory will be required to acknowledge sample receipt within 48 hours

either by fax or by telephone. At that bme, the Contract Laboratory wdl notify the UXB Project Chemist of
any handhng problems such as broken sample containers, insufficient sample volumes, missed holding

bmes, etc.

12.6.0 Sampling Equipment D econtamination
i

12.8.0.1 All hand equipment and tools used inside the exclusion zone will be staged m the contaminant
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reducbon zone and decontaminated prior to leaving the contamsnant reduction zone. Decontaminabon of
hand-held tools/equipment wdl as a mimmum receive a three stage wash and rinse in accordance with
the procedures outhnes in Section 13.1.0 of the SSHP (Book 2 of this Safety Submission) The first stage
is a wash solution based on the contaminant of concern (refer to Table WP 12-4). The second stage is a
wash consisting of hot soapy water. The third step involves r_nslng the item in clean water After this
three-stage wash/rinse cycle, hand tools/equipment can be reused or removed from the contaminant
reduction zone upon inspection and approval by the SSHO.
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Work Plan Appendix A:

STATEMENT OF WORK

Chemical Warfare Materiel

Investigation/Removal
Action At

Defense Depot Memphis

Tennessee (DDMT)
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STATEMENT OF WORK

CHEMICAL WARFARE MATERIEL

INVESTIGATION/REMOVAL ACTION

DUNN FIELD

DEFENSE DEPOT MEMPHIS

TENNESSEE (DDMT)

1.0 BACKGROUND and GENERAL STATEMENT OF WORK. The work required

under this Statement of Work (SOW) falls under the Base

Realignment and Closure (BRAC).Chemical Warfare Materiel (CWM)

is suspected to exist on this property formerly owned by the

Department of the Army and currently owned by the Department of

Defense. The project site is Dunn Field, Defense Depot Memphis

Tennessee (DDMT).

1.0.i Ordnance and explosives (QE) and CWM are a safety

hazard and constitute a hazard to the public and the environment.

These actions will be performed in accordance with the

Comprehensive Environmental Response, Compensation, and Liability

Act (CERCLA); the National Priority List (NPL); the Federal

Facilities Agreement (FFA) between DDMT, Environmental Protection

Agency (EPA), and the State of Tennessee; and, the National

Contingency Plan (NCP).For any actions on site, administrative

requirements of Federal, State, or Local permits are not

required, but the substantive permit requirements shall be

fulfilled. The provisions of 29 CFR 1910.120 shall apply to all

actions taken at this site.

1.0.2 This site is a suspected CWM site, possibly

containing German WWII mustard-filled bombs and Chemical Agent
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Identification Sets (CAIS).CAIS falls under the category of CWM.

1.03 The contractor shall prepare and coordinate with

various government agencies the Work Plan, Site Safety and Health

Plan (SSHP), and other plans as identified in this Scope of Work.

The contractor shall also prepare: (i) the Department of Defense

(DOD) Safety Submission (SS) for this site; (2) the site for

intrusive/removal action; and, (3) be required to provide

necessary engineering controls prior to intrusive actions. The

contractor shall perform most initial intrusive work. Technical

Escort Unit (TEU) of the Chemical and Biological Defense Command

(CBDCOM) shall assist, as required, the contractor with initial

excavation. TEU shall perform all removal, assessment, sampling,

packaging and transport to the interim holding facilities (IHF)

of determined or suspected CWM. TEU shall be on-site to assess

CAIS and chemical warfare ordnance. If CWM is found during field

operations, TEU shall control the site, and the contractor shall

support TEU and notify the Corps of Engineers Huntsville Center

(CEHNC) on-site Safety Specialist or contracting officer. If an

explosive chemical munition is found, the contractor may be

directed to continue operations in another location or suspend

operations until further notice upon the direction of the CEHNC

safety specialist or contracting officer. The contractor shall

support TEU during TEU's intrusive excavations for removal,

packaging and transport of non-explosive CWM. The contractor

shall also remove and destroy conventional unexploded ordnance

{UXO).Program Manager-Nonstockpile (PMNS) is responsible for

transporting CWM from the site IHFs and its disposition. TEU

shall conduct field monitoring for agent, and Edgewood Research,

Development, and Engineering Center (ERDEC) of CBDCOM shall

analyze samples for agent and related byproducts (i.e., agent
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degradation products and decontamination waste) by using ERDEC's

on-site mobile laboratory. The contractor is responsible for

sampling, characterizing, excavating, containerizing,

documenting, transporting and disposal at an approved RCRA

transport, storage and disposal (TSD) facility material (i.e.

soil and scrap, and investigative waste (IW)) contaminated by

agent. The contractor shall characterize, transport and dispose

solid and hazardous waste (including soil and scrap) not

contaminated by agent, and restore the site. The contractor

shall prepare an Engineering Report, documenting all work

undertaken during this project. The contractor shall maintain a

detailed accounting of all ordnance encountered. This accounting

shall include the amounts of ordnance, identification,

condition, depth located, disposition and location/mapping, and

shall be part of the Engineering Report.

i.i SITE DESCRIPTION.

i.i.i General.

located within the city limits of Memphis, Tennessee.

is on the south side of the town on Airways Road. It

miles northwest of the Memphis International Airport.

is still actively used by the Department of Defense,

the Defense Logistics Agency (DLA) and under the control of the

Defense Distribution Region East (DDRE) The depot is undergoing

Base Realignment and Closure (BRAC) activities.

The Defense Depot Memphis Tennessee is

The Depot

is two

The Depot

operated by

1.1.2 Main Depot Area. No evidence of burial or

destruction of conventional ordnance or chemical warfare

materiels on the main depot can be found. The pistol range has

been removed. In 1946 the area where the boxcars containing

German mustard bombs, which leaked mustard onto the ground, was

decontaminated and tested with negative results.
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I.i.3 Dunn Field All records indicate that only the Dunn

Field Area was used to destroy or bury conventional ordnance and

CWM. The first known destruction of CWM was in 1946 in Operable

Unit 1 (OU-I, unnumbered site, and also shown in the Archive

Search Report (ASR), Reference 8.32, as Area A) with the

neutralization and destruction of the German Mustard Bombs. The

last known disposal of CWM is the burial of CATS in 1955 or

1956, in 0U--I, Site #i (also shown in the ASR as Area B).Between

1946 and 1956, other chemicals associated with the Chemical

Warfare Service were also buried. These include Impregnite (both

CC-2 and XXCC-3), used for impregnating clothing against

chemical agent and Decontamination Agent, Non-Corrosive (DANC)

(consisting of RHI95 and Acetylene Tetrachloride).In addition,

food stocks (rations), acids (Nitric, Sulphuric, Hydrochloric,

and Acetic), paints, herbicides, and medical waste were also

destroyed or buried in pits. Conventional ordnance war trophies

(ordnance souvenirs brought back from overseas) were also

destroyed in the Dunn Field Area following World War II.

l.l.3.1Dunn Field, Operable Unit 1 (OU--I, ASR Area A),

measures approximately 200 feet wide by 1350 feet long and

approximately 6-1/2 acres. In July 1946, a rail shipment of 250

kg and 500 kg sulphur-mustard-filled German bombs, en route from

Mobile, AL to Pine Bluff, AR, was diverted to DDMT due to some

of the bombs leaking and contaminating the rail line. The

leaking bombs (24 -500 kg and 5 -250 kg) were drained at DDMT by

shooting into the bomb casing, draining the mustard into a

slurry pit (40 feet long by 8 feet wide by 12 feet deep), and

destroying the empty bomb casings by detonation (the 500 kg

bombs did not have explosives, the 250 kg bombs did have an

explosive burster) Pages 5 through i0 of the ASR mention an old

cloth drawing of
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Dunn Field was found and was barely readable; the outline of a

trench was marked 'Mustard Gas."

l.l.3.2Dunn Field,

Site #i, measures approximately 200 feet wide by 1200

and approximately 5-1/2 acres. In 1952-1953 and again

1956, Chemical Agent Identification Kits were buried

Operable Unit 1 (OU-I, ASR Area B),

feet long

in 1955-

(kit type

unknown).Pages 5 through ii of the ASR state that the CAIS sets

in wooden boxes were put into the pits intact and covered up.

Although the exact kit type is unknown, typically CAIS included

viles containing agents listed in the following table, but

additional CAIS agents may also be present.

Agent Agent Name and Description Type of Agent

Abbr.

H or HD Distilled Mustard (Sulphur) Blister Agent

L or M--I Lewisite Blister Agent

Choking Agent

PS Chloropicrin or

Tricloronitromethane

CG Phosgene Choking Agent

CN ChloroacetOphenOne or Chloromethyl Tear Agent

Phenyl ketone

DM Adamsite or Vomiting

DiphenylaminochlOr0arsine Agent

2.0 OBJECTIVE. The objective is for the contractor, in

conjuction with CBDCOM, to investigate and remove German Mustard

Bombs, CAIS and any other CWM contamination, and to investigate

and destroy conventional UX0 at the Dunn Field Sites located at

DDMT.
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3.0 TASKS

3.1 (TASK i) SITE VISIT. PREPARE WORK PLANS (WP), and SITE

SAFETY AND HEALTH PLAN (SSHP).

3.1.1 The contractor shall prepare and submit a Work Plan.

The Work Plan shall describe in detail the site background and

history, investigation objectives, all proposed investigative

activities, sampling techniques, personnel protective equipment

(PPE), monitoring equipment, procedures, personnel, and

schedule. A site visit is authorized to assist in preparing the

Work Plan. The site visit team shall not exceed three persons,

and shall include one Senior UXO Supervisor. The site visit

shall be coordinated with the Contracting Officer (CO) i0 days

prior to arriving on site. An abbreviated SSHP shall be prepared

in accordance with (IAW) 29 CFR 1910.120 and 29 CFR 1910.134 for

the site visit. An example of an abbreviated SSHP can be

obtained from the CEHNC Safety Office. The abbreviated SSHP

shall be forwarded to the CEHNC contracting officer for approval

prior to the site visit.

3.1.2 Health and Safety Program (HSP) The contractor

shall develop and maintain a Health and Safety Program in

compliance with the requirements of OSHA standard 29 CFR

1910.120(b) (i) through (b) (4). Written certification that the

HSP has been developed and implemented shall be submitted to the

Contracting officer, and the plans shall be made available upon

request. The contractor shall develop a Site Safety and Health

Plan IAW the requirements of Paragraph 5.0 of this SOW. The SSHP

shall be submitted to the Contracting officer-for review and

approval prior to starting any of the field work described in

this SOW. All work shall be performed IAW the approved plan and

this SOW.
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3.1.3 Intrusive Excavation Plan. The contractor, in conjunction

with TEU, shall prepare and submit an Intrusive Excavation Plan.

This portion of the Work Plan shall propose methods for

excavating as well as discuss equipment, materials, personnel

(types and level of staffing), and procedures for intrusive

excavation. The contractor and TEU will work as a team mutually

supporting each other during intrusive excavations. The level of

effort required to manage the DDMT project will be coordinated

with TEU and defined in the Work Plan. For example, the

contractor will perform most of the initial intrusive work, and

TEU will provide support based on what level of effort is

required.

3.1.3.1 Specific contractor responsibilities are:

The contractor shall remove and destroy conventional UXO IAW

the Conventional UXO Disposal Plan.

The contractor shall maintain a detailed accounting of all

ordnance encountered. This accounting shall include the amounts

of ordnance, identification, condition, depth located,

disposition and location/mapping, and shall be part of the

Engineering Report.

The contractor, if an explosive chemical munition is found,

may be directed by the CEHNC Safety Specialist to suspend

operations until further notice. (TEU will step in and identify/

characterize the contents of the items of CWM.)

The contractor, with TEU support, shall safely excavate

suspect CWM and debris. Excavated soil shall be placed in roll-

off containers for its characterization.

The contractor shall identify soils contaminated with agent.

These soils shall be containerized, manifested, transported, and
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disposed of by the contractor in accordance with local, state,

and federal laws and regulations.

The contractor shall remove from the site glassware,

containers, and soils identified as not containing agent, and

disposed of them as HTW or solid waste. Soils identified as

clean shall be used to fill excavated areas that are identified

clean of agent.

The contractor shall be responsible for site grading and

seeding of any disturbed areas following the removal activities.

Specific TEU responsibilities are:

TEU shall be on site to assess CAIS kits and suspect chemical

waif are ordnance.

If CWM items are found, TEU shall control the site, and the

contractor shall support TEU.

TEU will over pack and transport to an interim holding facility

any glassware, containers, and munitions identified or suspected

as containing CWM. (The contractor will support TEU as necessary

in these activities.)

3.1.4 Work, Data, and Cost Management Plan (WDCMP). The

contractor shall prepare and submit a WDCMP which describes how

the work will be managed and accomplished. The WDCMP shall

contain a schedule for the accomplishing the tasks. The schedule

shall contain milestones for delivery of all deliverables and

associated costs, showing the components in their relative

chronological positions, and state the intervals between

milestones in terms of working days following the previous

events. More detailed information in the WDCMP shall also

consist of the organization structure, the assignment of

functions, duties and responsibilities, and functional

relationships among

Dehvery Order D0012
November 1999
Work Plan

DRAFT FINAL 197



UXB International,Ine

574 227
Former Defense Depot Memphis, Tennessee

organizational elements that will participate in the

accomplishing the tasks.

3.1.5 Quality Control (QC) Plan. Items addressed in the

QC Plan should include as a minimum: testing and calibrating

equipment; performing and documenting QC field inspections;

monitoring proper functioning of all electronic equipment; and,

ordnance and explosive (OE) identification. In addition, a QC

Plan should be incorporated into the Sampling Plan and shall

include chain-of-custody procedures. All QC checks shall be

documented and audit trails established for each QC function and

those audits available to the on-site COE representative. The

contractor shall have a qualified geologist during field

activities to determine that undisturbed soil has been

encountered. This activity shall be initiated after intrusive

activities and prior to backfilling the excavation. Some audits

expected to be performed are: equipment calibration, property

accountability, UXO-related tasks, equipment operator, PPE,

sampling and analytical audits. The QCP will conform to DID OT-

005 of the contractor's basic contract.

3.1.6 Site-Specific Environmental Protection Plan. The

contractor shall address those measures to be taken to protect

against further contamination and environmental damage that may

result from the contractor's work.

3.1.7 Property Equipment Plan (PEP). The contractor,

coordinating with TEU, shall prepare and submit a detailed PEP

describing the equipment to be employed to perform all necessary

operations. The PEP shall describe and quantify both field

equipment (such as site trailers, backhoes, trucks,

magnetometers, structures, etc.); office equipment (such a

computers/printers, fax, copier, radios, etc.); and consumable
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supplies (both office and field) intended to be used. The PEP

shall describe the source and rental/acquisition costs for all

field and office equipment, and the PEP must indicate that the

vendor with the lowest price quote was selected, or justify the

use of an other vendor. The contractor shall indicate in the PEP

when rental costs exceed acquisition cost for a particular piece

of equipment over the life of the project. In these instances,

the CO may direct the contractor to purchase that equipment.

After CO approval of the Work Plan/Property Equipment Plan,

additional field/office equipment and consumable supplies may

not be rented or acquired in excess of $2,000.00 without CO

approval.

3.1.8 PM Non--Stockpile Plans. The contractor shall, on

concurrence with the Contracting Officer, be prepared to assist

PMNS as needed in developing plans for the following tasks.

3.1.8.1Recovered Chemical Warfare Materiel Interim

Holding Facility Plan.

3.1.8.2 Recovered Chemical Warfare Materiel

Transportation Plan.

3.1.8.3 Recovered Chemical Warfare Materiel Disposal

Plan.

3.1.9 Scrap Monitoring and Disposal Plan. The contractor,

in conjunction with CBDCOM, shall develop and propose a plan for

monitoring and disposing of all recovered scrap from intrusive

operations in CWM areas. This plan shall consider requirements

for monitoring, shall show alternatives for scrap disposal, and

shall propose the safest and most cost--effective methods that

will be followed. Items determined to be from CWM operations

shall be placed by the contractor in a sealed box or container

and heated to 70 degrees F. Head space samples shall be

collected and analyzed by CBDCOM. If the item contains any solid

or liquid
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residue, a sample shall be collected by the contractor and

analyzed in accordance with the Chemical Data, Laboratory, and

Field Work Sampling Plan. A soil sample shall be collected by

the contractor from the precise location where the item was

recovered and analyzed accordingly. If results of the air, soil,

and residue sampling indicate no agent contamination, the

contractor shall make provisions for disposal of these items.

For scrap that is agent contaminated, the contractor shall

recommend the Hazardous and Toxic Waste receiver, packaging and

transport methodology. The contractor shall furnish the

following statement for scrap released as non--hazardous: _I

certify that the property listed hereon has been inspected by

me, and to the best of my knowledge and belief, contains no

items of a dangerous nature." The Senior UXO Supervisor shall

sign the certificate.

3.1.10Medical Training and Support Plan. This plan shall

be provided by the Government.

3.1.11 Protective Action Plan. The protective action plan

is prepared by the Corps of Engineers. The development of this

plan requires input and coordination with the contractor, DDMT,

CEHNC, CBDCOM, and PMNS. This plan shall include, but is not

limited to, procedures used to protect civilian personnel

against on-site contaminants, including evacuation procedures

for civilian personnel, reimbursement of expenses for evacuees,

the Maximum Credible Event (MCE), the down wind hazard

calculations, and the No Significant Events (NOSE) distance. The

contractor shall assist, as required by the Corps of Engineers

in the development of this plan.

3.1.12 Chemical Data, Laboratory and Field Work Sampling

Plan. The contractor shall describe methods and equipment

and frequency and quantities of, soil sampling by the

contractor.

for,
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This plan shall also include the number of samples of each

matrix to be taken, the specific chemical parameters to be

analyzed for, the standard EPA SW 846 methods or Government-

approved methods for agent analysis, and the frequency of

analyses to be performed. Composite samples (taken by the

contractor) from the excavated soil shall also be analyzed for

disposal. In the absence of analytical methods for agent related

byproducts, the contractor shall identify and recommend

analytical methods used in the commercial chemical laboratories

and shall include the associated detection limits of the matrix.

A complete copy of the agent and related-byproducts shall be

included in the Work Plan with the associated detection limits.

ERDEC shall analyze for agent and related-byproducts with

ERDEC's on-site mobile laboratory. ERDEC will provide on-site

screening of samples prior to shipping the samples from the

site. Environmental samples, split from the original sample,

shall be held pending ERDEC on-site analysis for agent and

related byproducts. Samples identified as not contaminated by

agent shall be released by the contractor to a valid CEMRD

laboratory for environmental analysis. For quality control

purposes, i0 percent of the samples shall be split into an

additional sample to be sent to an ERDEC certified or CEMRD

environmental laboratory for confirmation.

3.1.13 Investigative Waste (IW) Plan. The contractor

shall describe how investigative waste shall be handled at the

site. The plan shall describe if the IW (i.e. agent contaminated

media possibly with industrial chemicals, agent byproducts, and

hazardous waste) must be containerized, type of containerization

method, sampling and analytical strategy, acceptable disposal

facilities, site storage and security, transportation,

manifesting, and storage time limits. Regulatory acceptance of
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the IW Plan shall be obtained in writing prior to contractor

field mobilization.

3.1.14 Field Monitoring Plan.

3.1.14.1 The contractor shall coordinate with the CO.

CEHNC, and CBDCOM, in determining the amount and type of

monitoring equipment. The contractor shall coordinate with

CBDCOM as to the placement and the number of monitoring devices

for this Task Order. CBDCOM shall provide monitoring for agent

during field operations. The contractor shall be responsible for

continuous monitoring of all other hazards associated with the

sites. The contractor may coordinate information requests with

CBDCOM and CEHNC on hazards believed to be present. The

contractor is responsible for monitoring of all industrial

chemicals. Air monitoring results shall be used to determine the

appropriateness of Personnel Protective Equipment and the need

to upgrade/downgrade the levels of protection based on

established action levels. When applicable, National Institute

for occupational Safety and Health (NIOSH) approved sampling and

analytical methods must be used. Monitoring chemical agents

shall be in accordance with ERDEC protocols. Only laboratories

participating and meeting the requirements of the American

Industrial Hygiene Association Proficiency Analytical Testing

Laboratory Accreditation programs shall conduct necessary

analyses for chemicals other than agent. For chemicals other

than agent, all information on monitoring shall be included in

the SSHP.

3.1.14.2 The contractor,

shall take periodic soil samples,

the on--site laboratory. The contractor shall provide soil

sampling equipment, containers and packaging as required.

in conjunction with CBDCOM,

and then send these samples to

The
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contractor shall coordinate with CBDCOM for assistance in

sampling and sample packaging for the QC samples. All sample

locations shall be annotated for future reference. The

contractor shall plot each sample location, the corresponding

sample number, and the X, Y and Z (distance above or below

natural ground) coordinates on the map as approved and discussed

in the Work Plan.

3.1.14.3 The contractor shall include all monitoring

information (both contractor and Government) into a table in the

SSHP. The table shall include information on action levels,

actions to be taken, monitoring frequency, by whom, etc.

3.1.15 Conventional UXO Disposal Plan. The contractor shall

be responsible for the destruction of conventional UXO and in

accordance with the Work Plan. The plan, coordinated with TEU,

should include types of demolition material, method of securing

the site, demolition notification to local emergency management,

and other details required to conduct demolition operations.

3.1.15.1 The procedures used during disposal of

conventional UXO shall comply with those covered in'Reference

8.33. The contractor shall provide UXO personnel support, and

only CEHNC approved UX0 personnel shall perform UXO-related

tasks.

3.1.15.2 Explosives Management Plan. The contractor shall

prepare an Explosives Management Plan IAW DID 0T--005 of the

basic contract. A system shall account for all demolition

materials expended in the disposal of conventional UXO. The

source and handling of explosives shall be addressed.

3.1.16 Community Relations Plan. The contractor shall assist

Mobile District as required to prepare a plan for community

relations. Any already existing plan shall be utilized. The plan
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shall be formulated in close consultation with the US Army Corps

of Engineers, Mobile District, TEU, PMNS,DDMT, DLA and CEHNC

public affairs personnel.

3.1.17 Site Mobilization/Demobilization and Support Plan.

The contractor shall prepare a plan that details mobilization/

demobilization activities. These activities shall be those

actions necessary to prepare the site for work prior to work

crew arrival and those actions necessary to shut down the site

at demobilization. Such activities shall include, but are not

limited to, communications, power to site office(s), arrangement

for office(s), sanitary requirements, and lodging arrangements.

3.2 (TASK 2) SAFETY SUBMISSION. (SS) As directed by CEHNC, the

contractor shall compile, maintain, and submit the official SS

for coordination and approval by the DA. The SS will consist of

an Executive Summary, the Work Plan, a Site Safety and Health

Plan, a Protective Action Plan, a Transportation Plan, an

Interim Holding Facility Plan, Disposal Plan, a Technical Escort

Unit Op-Plan, a Monitoring Plan, CWM Disposal Plan, and a

Conventional UX0 Disposal Plan. Though several of these

documents are prepared by other agencies, the contractor shall

be responsible for incorporating them into the SS, keeping all

incorporated documents current, and preserving document control

so that all copies remain identical throughout the life of this

project.

3.3 (TASK 3) BRUSH CLEARING. The contractor shall perform brush

clearing operations as required. Brush and vegetation will be

cut and removed from the site as required to facilitate

efficient and safe operations. Ground features necessarily

altered to accomplish the mission shall be restored to their

"original state by the contractor.

3.4 (TASK 4) INTRUSIVE EXCAVATIONS.
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3.4.1

IAW the approved Work Plan. TEU shall be on-site to

and suspect CWM.

3.4.2 In the event a suspect chemical item is

The contractor and TEU shall excavate and screen soils

assess CAIS

found, the

contractor shall support TEU and notify the CEHNC on-site safety

specialist or contracting officer. TEU shall take control of the

area and assess the item. If an explosive chemical munition is

found, the contractor may be directed to continue operations in

another location or suspend operations until further notice upon

the direction of the CEHNC safety specialist or contracting

officer. If the item is CWM, TEU will remove, package and

transport it to the IHF. The contractor shall support TEU during

TEU's excavations for removal, packaging and transport of CWM.

3.4.3 The contractor shall be responsible for excavating

all soil identified by soil sampling as contaminated with agent.

3.4.4 The contractor shall be responsible for screening

debris, and for containerizing soils generated during intrusive

investigations.

3.4.5 Agent contaminated media are the responsibility of the

contractor to ensure that proper sampling, analysis (by ERDEC),

containerization, labeling, manifesting, and transportation are

conducted. DDMT shall identify a person responsible for the

signing of the manifests.

3.4.6 The contractor shall be responsible for the

identificati'on of TSD facilities for the ultimate disposal of

soils and debris contaminated with agent or hazardous waste.

3.4.7 The contractor shall be responsible for the

coordination/disposition of all soils generated from excavation

activities. Soil identified as containing agent shall be

disposed of as hazardous waste. All soil identified as HTW shall

be
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removed and disposed by the contractor at an approved TSD

facility. Site areas disturbed by field operations shall be

restored, including backfilling excavations with clean soil,

grading and reseeding, by the contractor.

3.5 (TASK 5) FIELD MONITORING.

3.5.1 The contractor shall coordinate with CBDCOM in

determining the amount and type of monitoring equipment. CBDCOM

shall provide monitoring of agent. The contractor shall be

responsible for monitoring all other contaminants. The

contractor may coordinate information requests on hazards

believed present on site with CBDCOM. Air monitoring results

shall be used to determine the appropriateness of Personnel

Protective Equipment and the need to upgrade or downgrade the

established action levels.

3.5.2 Chemical Analysis of Samples. Samples of soil and

any other materials suspected of agent contamination shall be

analyzed by ERDEC at the ERDEC mobile on-site laboratory for the

presence of agent. Samples field-identified as containing agent

shall immediately be handled as described in the approved Work

Plan. Soil samples identified as not contaminated by agent shall

be analyzed for HTW by the contractor.

3.5.3 The Government assumes that there will be a

continuous sampling effort, including within the excavations, as

work progresses for containers, soils, glassware, munitions, and

debris recovered and exposed by excavation. Additional sampling

events shall be conducted by the contractor at the Government's

discretion. Excavated suspected agent contaminated materials and

soil, and the soil underlying the removed suspected CWM will be

sampled by the contractor and tested for agent presence by

ERDEC.

3.5.4 Samples collected shall be analyzed by ERDEC's

mobile laboratory for agent, and agent related byproducts. Other
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environmental analytical parameters as the contractor shall

propose to justify in the Work Plan shall be conducted by the

contractor's environmental laboratory. One sample shall be

collected, and split into a minimum of two samples, by the

contractor at each proposed sample location or depth. One sample

shall be analyzed by the on-site ERDEC laboratory for agent

constituents/related products. The second sample shall be

analyzed by the contractor's environmental laboratory for other

Contaminants of Concern (COC) for health-based and land disposal

requirements and ultimate disposal after the ERDEC mobile

laboratory results indicate no ent. (This second sample shall be

held in storage until the results from ERDEC are provided and

declared agent free.) For approximately i0 percent of the

sampling effort, a third sample all sent to a certified ERDEC or

environmental laboratory for QA/QC purposes. The QA/QC' samples

shall be collected, monitored, packaged, and shipped by the

contractor at the frequency as approved in the Work Plan.

3.5.5 EPA and state health-based standards for exposure

the C0C shall be used as a measure for defining the extent of

ent or HTW contamination. Health-based exposure standards of the

constituents of agent and related byproducts shall apply if

compound specific standards are unavailable. If health--based

standards are not available

contaminant level restrictions

extent of the contamination.

3.5.6 The contractor

sample identification with the

they become available. This

identify sampling location,

collected, person collecting

results. A report shall be

for the COC, land disposal

shall be applied to define the

shall electronically track a

analytical results as soon as

electronic information shall

depth, sample number, time

sample and provide the analytical
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presented weekly to the CO stating the contractors opinion of

the data's completeness, accuracy, and possible contamination

trends.

3.5.7 A separate letter report for containers containing

agent, agent-contaminated media, and hazardous waste shall be

submitted to the CO. The contractor shall identify, at a

minimum, the container identification number and size, the

location and total number of' containers in each area and site

wide, and the number of samples obtained to fully characterize

the containers, the analytical methods used, and the analysis

obtained. The letter shall also propose disposal options and

cost for HTW. A preferred alternative for disposal for HTW shall

be provided which includes, at a minimum, the proposed disposal

location(s), associated treatment, time frame associated with

storage, removal and treatment, regulatory impacts, and cost.

3.6 (TASK 6) INVESTIGATIVE WASTE (IW).

3.6.1 If directed by CEHNC, the colltractor shall dispose

of the bulk and/or containerized IW. The containers shall be located,

secured, labeled, sampled (if necessary), and analyzed IAW the

approved Work Plan. After receipt of the letter report recommending

appropriate disposal actions, the CO shall direct the contractor in

the disposal of IW. The contractor shall perform the IW disposal in a

timely manner.

3.6.2 All activities involving

conducted in full compliance with the State of

Environmental Protection Agency (EPA), CEHNC, DDMT,

laws and regulations regarding personnel, equipment,

3.6.3 The contractor shall obtain and

bids in accordance with the FAR to dispose of this

waste. The contractor shall provide the basis of

this work shall be

Tennessee, the US

USACE, DA, and DOD

and procedures.

submit competitive

type of hazardous
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subcontract selection and provide a recommended subcontractor in

the disposal of the hazardous waste. The contractor shall

describe each subcontract activity and associated points of

contact. The selection of the TSD subcontract shall he in accordance

with the FAR.

3.6.4 The contractor shall obtain all necessary

licenses and permits, and comply with all applicable federal,

state, and local laws, codes, and regulations in connection with

shall bethe execution of the work. Shipment or transportation

in accordance with Department of Transportation Hazardous

Material Regulations 49 CFR 100--199.

3.6.5 The contractor shall furnish and prepare all

required hazardous waste manifests, which shall include a

correct description of all wastes to be shipped, in a complete

and legible manner. The contractor shall provide all necessary

information required for each manifest to satisfy all federal,

state, and local regulations prior to shipment. Manifests shall

be prepared in a manner as to comply with the format prescribed

by the state and EPA regulations. The contractor shall

coordinate all entries in the manifests with the TSDF, CEHNC,

and DDMT. Completed copies of all manifests, showing DDMT as the

generator, shall be forwarded to the CEHNC for review after

coordination with the TSDF and at least ten (i0) working days

prior to waste shipment. Revisions requested by the Government

shall be made by the contractor. No shipment will occur until

the Government is satisfied that all entries are correct and the

manifest has been signed by an authorized representative of

DDMT. If requested by CEHNC, the contractor will set up and

participate in one or more conference calls with CEHNC, DDMT,

the TSDF, subcontractor, and any other party designated by CEHNC

to resolve any and all questions pertaining to the manifests.
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The contractor will provide the manifest signed by all necessary

parties to CEHNC and DDMT within twenty (20) working days after

the shipment of hazardous waste has left Government premises.

3.6.6 Waste Profile Sheets. The contractor shall

prepare Waste Profile Sheet(s) and provide a copy to CEHNC and

DDMT.

3.6.7 Weight Slips. A signed weight slip shall be

furnished to CEHNC and DDMT indicating the actual weight of the

waste that has been shipped to the approved disposal facility.
%

3.6.8 Notification of Waste Shipped. A Notification of
m

Waste Shipped form required under the Land Ban Disposal

restrictions shall be completed and furnished by the contractor

to CEHNC and DDMT for review and approval. This sheet shall

standardsidentify associated treatment

Any corrections required by CEHNC and DDMT shall be made

contractor. A copy of the approved Notification of Waste

shall be provided by the contractor to CEHNC and DDMT.

required in 40 CFR 268.

by the

Shipped

3.6.9

all personnel

Hazardous Waste Disposal The contractor shall

and equipment of hazardous

and this SOW.

permitted TSD

provide to dispose

waste in accordance with the approved Work Plan

Disposal of the material shall be by a RCRA

facility.

3.6.10 Certificate of Disposal. A Certificate of

Disposal indicating acceptance of all items by the authorized

TSDF shall be signed by an authorized representative of the TSDF

and furnished to CEHNC and DDMT within 10 working days after

final disposal action has been accomplished. Such certification

at a minimum shall show:

- the material (by item and quantity) that was disposed,

- the specific method of treatment, and

the date of treatment.

3.7 (TASK 7) PROCESS SCRAP METAL. All scrap metal recovered from

excavations where agent has been identified shall be placed by the
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contractor in a container capable of being sealed and heated to

70 degrees F. After heating the container shall be monitored by

CBDCOM for agent. If monitoring reveals agent, the contractor

shall package it for shipment. The contractor shall provide a

hazardous waste storage and/or disposal facility capable of

accepting and treating waste. The contractor shall provide all

necessary personnel and equipment to accomplish this task. Prior

to beginning work, the contractor shall submit his proposed

method of accomplishing this task for approval. If results of

the air, soil, and residue sampling indicate no agent

contamination, the contractor shall make provisions for

disposal.

3.8 (TASK 8) CONVENTIONAL UX0

provide all necessary personnel

DISPOSAL. The contractor shall

and equipment to dispose of all

conventional UXO. Should the contractor discover UXO that is

suspect CWM, or is unknown to them, they will _safe the hole"

and immediately withdraw from the exclusion zone and revert to a

support role for the Technical Escort Unit (TEU). TEU will

perform the assessment of the item and, if it is CWM, they will

package and transport the item to the IHF and turn the site back

to the contractor to resume operations.

3.9 (TASK 9) Engineering Controls. Based upon the Maximum

Credible Event (MCE), which is determined by the CEHNC, the down wind

hazard calculations, and the No Significant Events (NOSE)

distance, engineering controls will be required. The contractor,

in conjunction with CBDCOM, shall make recommendations of

engineering controls for consideration. The recommendations

shall consider schedule, constructability, feasibility, agent

compatibility, decontamination, and release control at a

minimum. The engineering controls evaluation shall be documented

in a letter report.
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3.9.1 Structure and Filtering System. A structure shall be

provided to control the release of agent to personnel outside

the exclusion zone. The structure shall be pre-engineered, with

capacity for agent filtration. The structure shall be erected to

ensure intrusive operations do not result in a release outside

the exclusion zone. The structure shall be capable of being

decontaminated if a release occurs. The contractor, in

conjunction with CBDCOM, shall identify the design requirements

for the agent filtration system and it shall be selected based

upon those design requirements. The contractor, assisted by

CBDCOM, shall install and operate the agent filtering system. The

filtering system shall be Government Furnished Equipment (GFE). The

filtering system shall be periodically monitored to ensure that

breakthrough has not occurred. The contractor shall be

responsible for the decontamination of the structure and for the

removal of the structure once intrusive operations are

concluded.

3.9.2 The downwind hazard distances are computed using the D2PC

computer model. This program Kill be provided to the contractor

by TEU. Downwind hazard monitoring will be accomplished every

two hours or if there are significant changes in meteorological

conditions while intrusive activities are ongoing.

3.9.3 The MCE is two (l"--by--9") vials (40 ml) of phosgene,

based on 951 and 952 type CAIS.

3.10 (TASK i0) MEETINGS AND PUBLIC INVOLVEMENT. The contractor

shall provide a minimum of two professionals thoroughly familiar

with the project to attend meetings as required. Assume three

one-day meetings will be held at or close to DDMT, and one

meeting will be held at CEHNC (Huntsville, Alabama). The

contractor shall be prepared to show overheads or use other

presentation techniques to
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agencies their
convey to the Government, public and regulatory

plans, findings, and recommendations.

3.11 (TASK ii) RECORD AND SUBMIT VIDEO TAPE.

3.11.1 The contractor shall furnish the necessary

personnel and equipment to video tape a sample of each activity

from all field tasks of this SOW. Taping shall be of typical

activities and accurately depict all work accomplished.

3.11.2 The video tape shall be standard VHS i/2--inch color

the

actions being filmed,

shall be submitted as

tape with voice background describing the

containing a maximum of 120 minutes footage.

3.11.3 Two copies of the video tape

part of the Engineering Report.

3.12 (TASK 12) PROJECT MANAGEMENT. The contractor shall, during

life of the Task Order, manage the Task Order to accomplish

Scope of Work. All project management associated with thisthe

Task Order, with the exception of direct technical oversight of

work described in the preceding tasks, shall be accounted for in

this task. As part of this task, the contractor shall prepare

and submit work task proposals that outline the manner in which

the contractor intends to accomplish each task in this SOW. The

work task proposals shall include the scope of work and level of

effort required for the task, milestones, expected completion

dates, and any other planning data the contractor will use to

accomplish each task.

3.13 (TASK 13) ENGINEERING REPORT. The contractor shall prepare

and submit an Engineering Report fully documenting the field

work removal actions and subsequent evaluations and

recommendations made by the contractor. The Engineering Report

shall describe the site history, briefly describe previous work

conducted at DDMT, the work conducted under this task order, and

the results. The report shall
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also contain the conclusions as to the nature and extent of

contamination at this site. The textual portions of the report

shall be fully supported with accompanying maps, charts, and

tables as necessary to fully describe and document all work

performed.

4.0 SCHEDULE and SUBMITTALS. The contractor shall submit all

deliverable data to the Contracting Officer and other reviewers

identified in Section 4.2 in accordance with the following

schedule. All submittals shall be delivered to all addressees no

later than the close of business on the day indicated in this

paragraph. In addition, submittals to regulatory reviewers shall

be shipped by registered mail or other method where a signed

receipt is obtained indicating the date received and the

individual accepting the submittal.

4.1 Schedule:

DOCUMENT 9ATE DUE

Days after NTP

Work Task Proposal TBD

Draft Work Plan 55 days after award

Comments on Draft Work Plan TBD

Draft--Final Work Plan/Draft SS 21 days after draft comments

recd

Comment on Draft-Final Work TBD

Plan/Draft SS

Final Site Safety Submission TBD

(SS)

Comment on SS TBD

Letter Reports TBD
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Draft Technical Report/NFRAP TBD

Comments on Draft Report TBD

Final Technical Report/NFRAP TBD

Monthly Report NLT 10th of following month

NLT 2 days after each Meeting

Minutes of Meetings / Presentation

Color Photoqraphs TBD

Video Tape TBD

574 244
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The overall completion date of this Task Order is TBD.

* days are working days not calender days

4.2 Addresses. The following addresses shall be used in

mailing submittals:

ADDRESSEE

Commander

US Army Engineering and Support

Center, Huntsville

hTTN: CEHNC-0E-DC,

4820 University Square

Huntsville, Alabama 35816--1822

HQU SACE

Attno: CESO-E

20 Massachusetts Av, NW

Washington, DC 20314--1000

Draft

Submittals

6

Draft

Final &

Final

Submittals

4
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USATCES

Savanna Army Depot

Attn: SIOAC-ESL

Rt. 84 N

Savanna, IL 61074

Program Manager for Chemical

Demilitarization, Environmental

Monitoring

Attn: SFAE-CD-ME

0o0 APG--EA, M_D 21010--5401

Program Manager for Chemical

Demilitarization, Risk / Surety

Management

Attn: SFAE-CD-SQ

APG--EA, MD 21010--5401

Program Manager for Chemical

Demilitarization, Public Affairs

Attn: SFAE-CD-P

APG--EA, MD 21010--5401

Program Manager for Chemical

Demilitarization, Project Manager,

Non-Stockpile Chemical Material

Attn: SFAE-CD-NM, Mr.

APG--EA, MD 21010--5401

ICBDCOM Risk Management

5232 Fleming Road

ATTN: ANSCB-RA (Lt. Col.

Aberdeen Proving Grounds,

21010-5423

Steven Bird

David Mukei)

MD

1

1 1

1

1

il
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COMMANDER CBDCOM

5232 Fleming Road

ATTN: SMCTE-0P

Aberdeen Proving Grounds,

210 10--5 4 23

MD

ERDEC/ Chemical Support Division

ATTN: SCBRD-0DC-M, Mr. Gary Lattin

Aberdeen Proving Grounds, MD

21010--5423

COMMANDER

USATEU

ATTN: SMCTE-0P

Aberdeen Proving Grounds,

21010--5423.

MD

US Army Engineer District, Mobile

ATTN: CESAM-PM-TA (Mr. Kurt Braun)

P0 Box 228

Mobile AL 36628--0001

U.S. Environmental Protection Agency

ATTN: MR. Dann Spariosu

100 Alabama St. SW

Atlanta, GA 30303

Defense Distribution Region East

ATTN: ASCE-WP (Mr. Mike Dobbs)

Bldg i-i, 2nd Floor

New Cumberland, PA 17070--5001

I I

I I

1 1

2

5

1 3

DehveryOrder D0012
November1999
Work Plan

DRAFT FINAL 217



UXB Internat,onal. Inc Former Defense Depot Memph,s.Tenne_e"_ ._ _. _ '7

Defense Logistics Agency

ATTN: Ms. Karen Moran

8725 John J. Kingman Road

Suite 2533

Ft Belvoir, VA 22060-6219

Defense Logistics Agency

Defense Distribution Depot Memphis

ATTN: DDMT-DE (Mr. Glenn Kaden)

2163 Airways Blvd

Memphis, TN 38114--5210

Defense Logistics Agency

ATTN: DLA-WS

Alexandria, VA 22303-6100

2

4.3 Format and Content of Technical Report. All drawings

shall be of engineering quality with sufficient details. The

report shall consist of 8 1/2" X ii" paper. The report covers

shall consist of durable, hard cover with front and spine title,

3--ring binders that shall hold pages firmly while allowing easy

removal, addition, or replacement of pages. A title shall

identify the contents of the binder, the site, the contractor,

the Huntsville Center, and the date. The contractor

identification shall not dominate the title page.

4.4 Review Comments. The contractor shall review all

comments received through the CEHNC Project Manager and evaluate

their appropriateness based upon merit. The contractor shall

incorporate all applicable comments and provide a written

response to each comment no later than 21 days after the

contractor receives the comment.
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4.5 Identification of Responsible Personnel. Each submittal

shall identify the specific members and title of the

subcontractor and contractor's staff who had significant input

into the report. All final submittals shall be sealed by the

State of Tennessee registered Professional Engineer-In-Charge.

4.6 Presentations. The contractor shall make presentations

of all work performed as directed by the Contracting officer.

The presentation shall consist of a summary of the work

accomplished and will be followed by an open discussion.

4.7 Minutes of Meetings. Following the presentation and

the public meeting, the contractor shall prepare and submit

minutes of the meeting within i0 working days to the Contracting

Officer.

4.8 Correspondence. The contractor shall keep a record of

all phone conversations and written correspondence affecting

decisions relating to the performance of this task order. A

summary of the phone conversations and copies of written

correspondence shall be submitted to the Contracting Officer

with the monthly progress report.

4.9 Monthly Progress Report. The contractor shall prepare

and submit monthly progress reports describing the work

performed since the previous report, work currently underway,

and work anticipated. The report shall state whether current

work is on schedule. If the work is not on schedule, the

contractor shall state what actions are taken in order to get

back on schedule. The report shall be submitted to the

Contracting Officer not later than the 10th day of each calendar

month.

4.10 Computer Files. All final text files generated by the

contractor under this task order shall be furnished to the

contracting Officer in Microsoft Word (latest version), IBM

personal computer (PC) compatible format. All drawings shall be

on
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'reproducible (mylar) and digitized 3D design file in Intergraph

Corporation format, compatible with the CEHND Graphics System.

5.0 SAFETY REOUIREMENTS

5.0.i. The contractor shall prepare and submit a Site Safety

and Health Plan (SSHP) to the CO for review and approval prior to

commencement of any field work.

5.0.2 The SSHP shall be prepared in accordance with the

requirements specified in this section and shall comply with all

federal, state, and local health and safety requirements, e.g.,

the Occupational Safety and Health Administration (OSHA)

requirements (29 CFR 1910 and 1926), the U. S. Environmental

Protection Agency (USEPA) hazardous waste requirements (40 CFR

260 -270), the U. S. Army Corps of Engineers Safety and Health

Requirements Manual (EM 385-1-1), the U.S. Army Corps of

Engineers Safety and Occupational Health Document Requirements

for HTW and OE Activities (ER 385-1-92), and applicable Army

regulations. The contractor shall submit versions of this

document in accordance with the schedule provided in this SOW.

The contractor shall revise and re-submit this document as

necessary to address all comments and deficiencies.

5.0.3 The SSHP shall address the elements as described in this

section. The level of detail provided shall be tailored to the type of

work, complexity of operations to be accomplished, and the hazards

anticipated. When a specific element is not applicable, state that

adequate consideration was given the topic and provide a brief

justification for its omission. Memorandums

Memorandums of Agreement (MOA) must be in

starting work.

5.1 General. The SSHP shall be

of Understanding (MOU) and

place prior to contractor

reviewed, approved, and

implemented by a board-certified or board-eligible Industrial
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Hygienist with at least two (2) years hazardous waste site

operations experience. Board certification or eligibility shall

be documented by written confirmation from the American Board of

Industrial Hygiene (ABIH) and submitted to the Contracting

Officer for review. A fully trained and experienced site safety

and health officer (SSHO) responsible to the contractor shall be

delegated to implement the on-site elements of the SSHP. The

SSHP shall be in a form usable by authorized U.S. Government

representatives and other authorized visitors to the site during

site operations.

5.2 Staff

Responsibilities.

responsibilities of

Organization.

The operational,

each key person

organizational structure with lines of

responsibilities for safety and heaith of

subcontractors, including government

Qualifications and

health and safety

shall be provided. The

authority and overall

the contractor and all

agencies and their

contractors, shall be discussed. An organizational chart showing

the lines of authority for safety shall be provided. Each person

assigned specific safety and health responsibilities shall be

identified and his/her qualifications and experience documented

by a resume in the SSHP.

5.3 Site Description and Contamination Characterization.

Provide a description of the site based on results of previous

studies, site history, and prior site uses and activities.

Describe the location topography and approximate size of the

site, the on-site job tasks to be performed, and the duration of

planned activities. Compile a summary of hazardous substances

and safety and health hazards likely to be encountered on site.

Include ordnance and chemical/biological names, concentration

ranges, media in which found, locations on-site, and estimated

quantities/volumes to be impacted by site work. The site

descriptions shall be based
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on results of previous studies and the history of prior site

uses and activities conducted under Task 1 of this Scope of

Work.

5.4

1910. 120

Hazard Assessment and Risk Analysis. In the SSHP, the

(e).In addition, site-specific, supervisory, refresher,

visitor training, training IAW the aforementioned regulation,

and training IAW DA PAN 385-61 shall be addressed. The content,

duration, and frequency of all training shall be described. The

contractor shall provide written certification to the

Contracting Officer that the required training has been received

by the contractor's affected personnel prior to engaging in on-

site activities.

5.5 Accident Prevention. The SSHP may serve as the

Accident Prevention plan provided it addresses all content

requirements of both 29 CFR 1910.120 and EM 385-1-1 (Appendix

A) . All Accident Prevention Plan elements required by EM 385-1-

i, but not specifically covered by these elements shall be

addressed in this section of the SSHP. Daily safety and health

inspections shall be conducted to determine if site operations

are conducted in accordance with the approved plans and contract

requirements. \

5.6 Training. All general site workers shall receive 40

houms of initial off-site health and safety training (24 hours

for non-exposed on-site personnel) which is relevant to

hazardous waste site activities, plus three days of supervised

field experience (one day for non-exposed personnel), in

compliance with 29 CFR
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1910.120 (e). In addition, site-specific, supervisory,

refresher, visitor training, training IAW the aforementioned

regulation, and training IAW DA PAM 385-61 shall be addressed.

The content, duration, and frequency of all training shall be

described. The contractor shall provide written certification

to the Contracting Officer that the required training has been

received by the contractor's

engaging in on-site activities.

5.7 Personal Protective

affected personnel prior to

Equipment. A written Personal

Protective Equipment Program shall be provided in the SSHP. The

program shall address all the elements of 29 CFR 1910.120 (g)

(5), 29 CFR 1910.132, and 29 CFR 1910.134. Minimum levels of

protection necessary for each task/operation performed at each

site will be based on probable site conditions, potential

occupational exposure (including heat/cold stress), and the

hazard assessment/risk analysis required above. Include specific

types and materials, for protective clothing and respiratory

protection. Establish and justify upgrade/downgrade criteria

based upon the action levels as required.

5.7.1 As a minimum and as appropriate the following emergency

and first aid equipment shall be immediately available for on-

site use: (i) First aid equipment and supplies approved by the

consulting physician; (2) Emergency eye washes/showers which

comply with ANSI Z-358.1; (3) EmergencM use respirators (worst

case appropriate); (4) Spill control materials and equipment and

(5) Fire extinguishes (specify type, size and locations)

5.7.2 The contractor shall prepare and submit for approval

a PPE matrix to the CO through the Department of Army Safety

Office. In this matrix the contractor shall discuss Level A

protective equipment to use on site and use scenarios. The

format for this
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matrix may be obtained from the CEHNC Safety Office. The PPE

matrix is submitted separately from the Safety Submission.

Several Level A suits have already been approved by the Army for

use in CWM sites. The contractor may contact CEHNC Safety Office

to obtain a list of the approved suites.

5.7.3 TEU will wear the DA equivalent

for the activity engaged in. TEU will

to the contractor.

to the levels prescribed

provide this information

5.8 Medical

activities shall participate in an ongoing

program meeting the requirements of 29 CFR

and DA Pains 40-173, as applicable. The

protocols and results shall be overseen by

medical

1910.120,

medical

a licensed physician

Surveillance. All personnel performing on-site

surveillance

ANSI Z-88.2

examination

who is certified in Occupational Medicine by the American Board

of Preventive Medicine, or who by necessary training and

experience, is board eligible. Minimum specific exam content and

frequency based on probable site conditions, potential

occupational exposures, and required protective equipment shall

be specified. A written medical opinion from the examining

physician as to fitness to perform the required work shall be

made available to the CO upon request for any site employee.

5.9 Environmental and Personal Monitoring. Where it has

been determined that there may be employee exposure to on- and/or

off-site migration airborne concentrations of hazardous

substances, appropriate direct reading (real-time) air

monitoring and integrated (time weighted average) air sampling

shall be conducted in accordance with applicable federal, state,

and local requirements. Both air monitoring and air sampling

must accurately represent concentration of air contaminants

encountered on and leaving the site. The types and frequency of
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monitoring/sampling to be performed shall be specified for on-

site and perimeter, where applicable. Where perimeter monitoring

is not deemed necessary, provide suitable justification for its

exclusion. When applicable, NIOSH

analytical methods shall be used.

necessary, shall be analyzed

participating in and meeting the

Industrial Hygiene Association's

and/or EPA sampling and

Personal samples, where

by laboratories successfully

requirements of the American

Proficiency Analytical Testing

or laboratory Accreditation Program. Include, as appropriate,

real-time (direct-read) monitoring and integrated Time Weighted

Average sampling for specific contaminants of concern.

Meteorological, noise, and radiation monitoring shall be

conducted as needed depending upon the site hazard assessment.

All monitoring and sampling protocols shall be specified to

include instrumentation to be used and calibration of

instruments. All monitoring results shall be compared to action

levels to determine the need for corrective actions. Agent

monitoring shall use ERDEC protocols. Action levels will be in

accordance with AR 385--1 and DA PAM 385-1. The contractor shall

coordinate with ERDEC and TEU through CEHNC.

5.10 Heat/Cold Stress Monitoring. Heat

monitoring protocols, as appropriate,

detail. Work/rest schedules shall be

ambient temperature,

radiation intensity,

protective equipment

humidity,

duration

ensembles.

and cold stress

shall be described in

determined based upon

wind speed (wind chill), solar

and intensity of work and

Minimum required physiological

monitoring protocols which will affect work schedules shall be

developed. In cases where impervious clothing is worn the

NIOSH/OSHA/USCG/EPA "Occupational Safety and Health Guidance

Manual for Hazardous Waste Site Activities" protocol for

prevention of heat stress shall be followed and heat stress

monitoring shall commence at temperatures
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of 70 degrees F and above. Where impervious clothing is not

worn, the ACGIH heat stress standard shall be used. For cold

stress monitoring to help prevent frostbite and hypothermia, the

ACGIH cold stress standard shall be referenced and followed as a

minimum.

5.11 Site Control. The contractor, coordinating with TEU,

shall describe site control measures which

the work zone delineation and access points, the

communication system, general site access controls,

procedures (physical and procedural)

5.12 Personnel and

contractor, coordinating with

include site maps,

on/off site

and security

standard

materials

determine

discussed.

5.13

Equipment Decontamination. The

TEU, shall develop and specify

decontamination procedures in accordance with 29 CFR 1910.120,

AR 385-61 and DA PAM 385--61 for personnel, personal protective

equipment, monitoring instruments, sampling equipment, and heavy

equipment. Decontamination procedures shall address specific

measures to ensure that contamination is confined to the work

site. Necessary facilities and their locations, detailed

operating procedures, frequencies, supplies and

to accomplish decontamination of site personnel and to

adequacy of equipment decontamination shall be

Emergency Response and Contingency Procedures (On-

site and Off-site).An Emergency Response Plan as required by 29

CFR 1910.120 and DA PAN 50-6 shall be developed and implemented

by the contractor in coordination with

shall address the following elements: (i)

and procedures for reporting incidents to

TEU. As a minimum it

pre-emergency planning

appropriate government

agencies for potential chemical exposure, personal injuries,

fire/explosions, environmental spills and releases; (2)

personnel roles, lines of authority, communications; (3) posted

instructions and list of emergency contact: physician; nearby

notified medical facility,
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fire and police departments, ambulance service,

state/local/federal environmental agencies, CIR, and Contracting

Officer; (4) emergency recognition and prevention; (5) site

topography, layout and prevailing weather conditions; (6)

criteria and procedures for site evacuation (emergency alerting

procedures/employee alarm system, emergency PPE and equipment,

safe distance, place of refuge, evacuation routes, site security

and control; (7) specific procedures for decontamination and

medical treatment of injured personnel; (8) route maps to

nearest pre-notified medical facility; (9) criteria for

initiating community alert program, contacts and

responsibilities; and (10) critique of emergency responses and

follow-up. Material Safety Data Sheets for each hazardous

substances anticipated to be encountered on site shall be made

accessible to site personnel at all times and shall be submitted

in an appendix to the SSHP.

5.13.1 On--Site Emergency and First Aid Equipment. As a

minimum and as appropriate the following emergency and first aid

equipment shall be immediately available for on-site use: (i)

First aid equipment and supplies approved by the consulting

physician; (2) emergency eyewashes/showers which comply with

ANSI Z--358.1; (3) emergency use respirators (worst case

appropriate); (4) spill control materials and equipment and (5)

fire extinguishes (specify type, size and locations Specify in

the plan the location(s) of these materials.

5.14 Standing Operating Procedures, Engineerlng Controls,

and Work Practices. The contractor,

develop standing

personnel, prevent

action to correct

prohibitions for safe work practices

shall include such topics as use

coordinating with TEU, shall

operating procedures to protect field

accidents, minimize hazards and to take

hazards where necessary. Site rules and

shall be discussed and
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of the buddy system, smoking restrictions, material handling

procedures, confined space entry, excavation safety,

physiological and meteorological monitoring for heat/cold

stress, illumination, sanitation, and daily safety inspections,

etc. This list of topics is not

5.15 Logs, Reports, and

procedures for training logs,

intended to be all inclusive.

Record Keeping. Record keeping

daily safety inspection logs,

employee/visitor registers, medical surveillance records &nd

certifications, air monitoring results, and personal exposure

records shall be specified. All personnel exposure and medical

monitoring records shall be maintained in accordance with

applicable OSHA standards, CFR 1904, 1910 and 1926. The

contractor shall develop, retain, and submit training logs,

daily safety inspection logs as part of the daily QC Reports,

employee/ visitor registration and medical

opinions/certifications as part of the final contract file. All

recordable accidents/ injuries/illnesses shall be reported to

the CO in accordance with EM 385-1-1 and

Supplement. A completed ENG 3394, Accident

shall be submitted within two working days

385-40 and USACE Supplement 1 to that regulation.

AR 385-40 with USACE

Investigation Report,

in accordance with AR

5.16 Air Monitoring Plan. The contractor shall prepare and

submit an Air Monitoring Plan as part of the SSHP. The

contractor, coordinating with TEU, shall provide a description

of equipment and procedures to be used for monitoring of air

quality during all phases of work. At a minimum, air quality

monitoring of the ambient air shall be carried out on a re&l-

time basis using an organic vapor detection equipment capable of

monitoring ambient air to local and state guideline standards.

The plan shall identify specific air sampling equipment,

locations, and frequencies. The
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contractor shall coordinate the Air Monitoring Plan with the

CEHNC Safety Office, which will in turn coordinate with CBDCOM.

5.17 Conventional Q- If UXO encountered is determined to be

conventional UXO (i.e. have a high explosive, white phosphorous,

or smoke charge), the contractor shall provide the necessary

actions to dispose of it. The contractor shall mark the location

and notify the COE on--site Safety Specialist. If not available,

the contracting officer shall be notified. The contractor shall

have on-site capability to evaluate any conventional UXO

encountered.

6.0 CHEMICAL DATA AND LABORATORY REOUTREMENTS

6.1 Quality Assurance Project Plan (QAPP). The contractor

shall use the generic QAPP for DDMT to the extent possible for

all HTW sampling. A site specific Chemical Data Laboratory and

Field Work Sampling Plan shall be prepared by the contractor.

The plan shall describe field and laboratory procedures. The

plan shall clearly describe how the contractor shall ensure that

sample integrity and chain-of-custody of all samples are not

compromised prior to delivery to an off-site laboratory. The

plan should describe the procedures which will be used to

document and report precision, accuracy, and completeness of

data results. The plan shall be a brief and concise description

of the field and laboratory work required. Previously prepared

Work Plans for similar type of work shall be used as much as

possible in the preparing the plan. The data quality and quality

control applies to both the field and laboratory efforts.

Results of the field and laboratory controls shall be evaluated

and placed in the analytical data submittal, and the draft and

final Technical Reports. The contractor

laboratory QA/QC plan as an appendix to the

address each requirement as identified

(Reference 8.17).

shall provide the

QAPP. The plan shall

in ER 1110--1--263
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6.2 Laboratory Qualifications. The analytical laboratory

used by the HTW contractor for COC analysis must be validated or

certified by the Corps of Engineers' Missouri River Division

(CEMRD) and ERDEC, and must have the capability to perform the

analytical methods required by this SOW. The laboratory shall be

an EPA contract lab or be familiar with the Contract Laboratory

Program (CLP) requirements and can perform CLP work.

6.3 Coordination with Government Quality Assurance

Laboratory. The contractor must provide coordination and quality

assurance samples to the Government Quality Assurance (GQA) lab.

Each field control sample collected shall be divided equally,

one portion sent to the GQA lab and the remainder sent to the

andcontractor's lab. GQA samples include

analysis parameters. The contractor

laboratory a two week notice of sample

all sample matrices

shall provide the

shipment. The Government

will identify the GQA laboratory.

6.4 Data Reporting Requirements. The

provide the following data reporting elements:

receipt, organic and inorganic reporting,

GQA

contractor shall

sample ID, sample

internal quality

control reporting (lab blanks, surrogate spike samples, lab

duplicates or matrix spikes) and field duplicates and blanks.

Data shell be provided IAW USACE requirements and USEPA

requirements. This data shall be included in the raw data

submittal as well as in electronic form in the Technical

Reports. The contractor laboratory must hold and make available

all project raw data for a period of five years after completion

of this contract. The contractor must validate all the data.

Complete data validation shall be performed on 10% of the sample

analysis packages.

6.4.1 Minimum Raw Data Reporting Requirements:
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6.4.1.i Sample Identification (ID) . The contractor

shall prepare a tabular presentation which matches contract

laboratory sample ID to QA laboratory sample ID. This table

shall identify all Field Duplicates and Field Blanks (including

rinsates and trip blanks) as such. This table shall also match

all rinsates with their corresponding field samples as well as

matching each trip blank with the samples that accompanied it

during shipment.

6.4.1.2 Sample Receipt. The contractor shall complete

and report a _Cooler Receipt Form" for all shipments for

purposes of noting problems in

custody, and sample preservation.

from CEMRD-EDGL.

6.4.1.3 General Organic

each analytical method run, the

sample packaging, chain-of--

An example form is available

and Inorganic Reporting. For

contractor shall report all

analytes for each sample as a detected concentration or as less

than the specific limits of quantitation. Generally, all samples

with out-of-control spike recoveries being attributed on matrix

interferences shall be designated as such. All soil/sediment and

solid waste samples shall be reported on a dry--weight basis with

percent moisture also reported. The contractor shall also report

dilution factors for each sample as well as the date of

extraction (if applicable) and date of analysis.

6.4.1.4 Internal Quality Control Reporting (at a

minimum, internal quality control samples shall be analyzed at

rates specified in the specific methods or as specified in the

SOW if higher rates are required to meet project specific Data

Quality Objectives)

6.4.1.4.1 Laboratory Blanks (Method Blanks and

Instrument Blanks). All analytes shall be reported for each

laboratory blank. All non-blank sainple results shall be

designated as corresponding
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to a particular laboratory blank in terms of analytical batch

processing.

6.4.1.4.2 Surrogate Spike Samples. Surrogate spike

Recoveries shall be reported with all organic method reports

when the method requires surrogate

also specify the control limits for

where appropriate (i.e.

spikes). The report shall

surrogate spike results as well as

Any out-of-control recoveries (as

method) shall result in the sample

the spiking concentration.

defined in the specified

being rerun (both sets of

data are to be reported) or data being flagged.

6.4.1.4.3 Matrix Spike Samples. Matrix Spike

Recoveries shall be reported for all organic and inorganic

analyses. All general sample results shall be designated as

corresponding to a particular matrix spike sample. The report

shall indicate which field sample was spiked even if it was not

a Corps of Engineers project sample. The report shall also

specify the control limits for matrix spike results for each

method for each matrix.

6.4.1.4.4 Laboratory Duplicates and/or Matrix Spike

Duplicate Pairs. Relative Percent Difference shall be reported

for all duplicate pairs as well as analyte/matrix specific

control limits.

6.4.1.4.5 When run for internal quality control,

Laboratory Control Standard's (LCS) results shall be reported

with the corresponding field sample data. Control limits for

LCSs shall also be specified.

6.4.1.5 Field Duplicates and Field Blanks. These

samples shall be identified as such by the contractor and

reported as any other field sample. Relative Percent Differences

shall be reported for all field duplicate pairs.
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6.5 Data Quality. The contractor shall provide a data

quality level that is compatible with a RI/FS, study. The data

quality must be sufficient to be utilized in the site wide

RI/FS, Risk Assessment, and Remedial Action Plans that will be

prepared by the US Army Corps Of Engineers.

"7.0 Public Affairs. The contractor shall not publicly disclose

any data generated or reviewed under this contract. The

contractor shall refer all requests for information concerning

the site condition to the CEHNC Project Manager. Reports and

data generated under this task order are the property of the

Department of Defense and distribution to any other sources by

the contractor, unless authorized by the Contracting officer, is

prohibited.
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U.S.

8.19

"CERCLA Compliance With Other Laws Manual. Parts I and II",

Environmental Protection Agency (EPA) . 1988b.

"Methods for Evaluation the Attainment of Cleanup
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Environmental Protection Agency (EPA). 1989e.
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Drinking Water", U.S. Environmental Protection Agency (EPA),
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8.23
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40 CFR, Parts 190-299.

"Hazardous Waste Operations and Emergency Response." Code
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and Superfund HTW Projects." U.S. Army Corps of Engineers
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8.25 "Compendium of Superfund Field Operations Methods", U.S.

Environmental Protection Agency (EPA). 1987

8.26 "Guidance for Conducting Remedial Investigations and

Feasibility Studies Under CERCLA", U.S. Environmental

Protection Agency (EPA). EPA 540/g89/004. October 1988.

8.27 "Army'Toxic Chemical Agent Safety Program", AR 385-61, 28

February 1997.

8.28 "Toxic Chemical Agent Safety Standards", DA PAM 385-61, 31

March 1997.

8.29 "Chemical Accident or Incident Response and Assistance

(CAIRA) Operations", DA PAM 50-6, 17 May 1991 w/changes.

8.30 "Occupational Health Guidelines for Evaluation and Control

of Occupational Exposure to Mustard Agents H, HD, and HT", DA

PAM 40-173, 30 August 1991 w/changes.
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9.0 Acronyms

AIHA

AR

BRAC

CAIRA

CATS

CBDCOM

CEHNC

1.0

CERCLA

CFR

CK

CN

CO

COC

CWM

DA

DDMT

DM

DoD

DOT

EOD

EPA

ERDEC

American Industrial Hygiene Association's

Army Regulation

Base Realignment and Closure

Chemical Accident or Incident Response and Assistance

Chemical Agent Identification Sets

Chemical and Biological Defense Command

Corps of Engineers, Huntsville Center

CEMRD Corps of Engineers' Missouri River Division

Comprehensive Environmental Response, Compensation, and

Liability Act

Code of Federal Regulation

Cyanogen chloride

Chloroacetophenone or Chloromethyl phenyl ketone

Contracting Officer

Contaminants of Concern

Chemical Warfare Materiel

Department of the Army

Defense Depot Memphis Tennessee

Adamsite or Diphenylaminochloroarsine

Department of Defense

Department of Transportation

Explosive Ordnance Disposal

Environmental Protection Agency

CJyewooa k-.esearcn, ueveluH±LLent, and Engineering

GFE

GQA

HD

IAW

ID

Ccnter

Government Furnished Equipment

Government Quality Assurance

is also called HS --sulfur mustard--Bis--(2--chloroethyl)

In accordance with

Identification

sulfid
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IW

LCS

MCE

MSDS

NFRAP

NIOSH

NOSE

NTP

OE

OSHA

PALM

PAT

PELs

PC

PMNS

PPE

PS

QA

QAPP

QC

RCRA

RFI

SOW

SSHO

SS

SWMU

TEU

TSDF

TWA

USACE

Investigative Waste

Laboratory Control Standard's

Maximum Credible Event

Material Safety Data Sheets

No Further Remedial Action Planned

National Institute for Occupational Safety and Health

No Significant Events

Notice to Proceed

Ordnance and Explosive

Occupational Safety and Health Administration

Pamphlet

Proficiency Analytical Testing

protective exposure levels

Personal Computer

Program Manager Non-Stockpile

Personnel Protective Equipment

Chloropicrin or Trichloronitromethane

Quality Assurance

Quality Assurance Project Plan

Quality Control

Resource Conservation and Recovery Act

RCRA Facility Investigation

Statement Of Work

site safety and health officer

Safety Submission

Solid Waste Management Units

Technical Escort Unit

Treatment, Storage, or Disposal Facility

Time Weighted Average

US Army Corps of Engineers
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2.0

3.0

UXO Unexploded Ordnance

WDCMP Work, Data, and Cost Management Plan
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KEY PERSONNEL EXPERIENCE FORM (RESUME)

William "Rand)"' Reed Job Title: Life Cycle Project Manager

Years Experience with Firm: 2 Years

Years of Program and Project Management Experience: 5 years

Years of Military Chemical Operations Experience: 4.5 years

Education (Degrees, year, specialization)

• Bachelor of Science, Natural Resources Management, University of Maryland @ College

Park, 1992

• U.S. Army Chemical School, Distinguished Honor Graduate, 1994

• Primary Leadership Development Course, Distinguished Honor Graduate, 1995

• U.S. Army Technical Escort Training, Honor Graduate, 1995

• Live Chemical Agent Training, Ft. McClellan, 1996

• Environmental Compliance Officer Certification, 1996

• Biological Integrated Detection Systems Training, 1997

• DOD Instructor/Trainer Certification, 1997

Experience and Qualifications: Mr. Reed has over 5 years of documented success in technical

project management and field operations. A proven performer with drive and tenacity.

• Selected and recognized as the U.S. Army Chemical School, Distinguished Instructor of

the Year, 1997.

• Extensive experience managing environmental compliance programs supporting military

operations.

• Success in support of International chemical operations and demilitarization projects.

• A dedicated, performance-oriented team leader who accepts all assignments and seeks to

achieve the objective in the most efficient manner.

Civilian experience:

01/98- Life Cycle Project Manager, Chemical Warfare Materiel Program, UXB

Present International, Inc. As Life Cycle Project Manager for UXB International, Inc.,

Mr. Reed is responsible for successful management of a variety of Chemical Warfare

Material related projects. These projects require the concurrent management of

planning, logistical and administrative requirements. Mr. Reed has a strong track

record of success in both technical and administrative project management gained

while working in the Army's Chemical Operations field. Mr. Reed's projects include:

• Chemical Warfare Materiel Remediation: U.S. Army Chemical Activity

Pacific, Johnston Island, HI: Managed a multi-million dollar project resulting in

the successful transfer and disposal of over 50,000 gallons of hazardous
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bnne solutmns. Communicated directly with subcontractors to ensure cost

schedules were maintained. Instituted cost-saving measures that led to the

successful completion of the operation one-month ahead of schedule.

• Biological Defense, Programs of Instruction: U.S. Army Chemical School,

Ft. McClellan, AL: Redeveloped Chemical Corp lesson plans on Biological

defense, bringing program in line with current doctrine. Courses of

instruction taught to American, Middle-Eastem and European military

personnel and incorporated into International peacekeeping operations.

• Environmental Compliance Operations-Consulting: Ft. McClellan, AL:

Requested to provide environmental compliance inspections for the country's

only "live chemical agent" training facility. Inspections and suggested

corrections led to a successful U.S. Army, Chemical Surety Inspection.

• HAZMAT/ttAZWASTE Operations: Johnston Atoll, HI: Projects involved

assessment and institution of several HAZMAT minimization programs

which led to substantial savings to the government. Programs contributed to

Federal environmental compliance, resulting in a "No-Deficiericies"

inspection by the EPA.

• Chemical Weapons Demilitarization Operations: Johnston Atoll, HI:

Provided operational support and oversight in the destruction and storage of

chemical weapons and associated materials. Effort resulted in the safe

transport, destruction and demilitarization of all stockpiled 155mm toxic

chemical munitions.

1992- Biological Technician, U.S. Forest Service, Missoula, MT: Researched scientific

literature and. reports documenting effects of wildftres on the environment.

1993 Compiled information into concisely written reports. Authored 9 individual

reports within 1 year of obtaining Bachelor of Science degree.

Military experience:

1997- Instructor/Writer, USACMLS, Ft. McClellan, AL: Provided instruction to

chemical specialists in basic and advanced chemical and biological defense

1998 courses. Developed, authored and revised lesson plans. Conducted presentations

to national and international dignitaries. Selected "Distinguished Instructor of

the Year, 1997".

1996 - Hazardous Materials Manager, U.S. Army Chemical Activity Pacific, Johnston

Atoll, HI: Directly responsible for environmental compliance of EPA-permitted

1997 storage facilities. Managed unit MSDS program. Ensured compliance with

OSHA, RCRA, and Army regulations. Successfully managed over 1 million

pounds of toxic chemical and hazardous wastes. Served as emergency response

program manager. Trained all new Army personnel in 4-hour hazard

communication/safety course.

1994- Chemical Operations Specialist, Ft. Riley, KS: Direct supervisor for 11-perso

team. Served as emergency response program manager and environmenta

1996 compliance officer. Responsible for management and maintenance of ore

$1,000,000 worth of chemical, biological, and radiological detection equipment

Implemented a training program that led unit to a 90% readiness rating in chemica

Use or disclosure of reformation contained on this sheet Js
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and biological preparedness. Unit was selected to deploy overseas to participate i

International peacekeeping operations. Specially selected for "high-visibility

assignment overseas.
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1.0 Introduction

1 0 1 Approvals

I 1
Prepared by: Frank Johnson Date

UXB Project Engmeer

(703) 724-9618

Approved by: Lori Arent Date

Certlhed Industrial Hygtenlst
(703) 724-9600 or (919) 789-9152

1.1.0 Site-Specific Safety an d Health Plan

1.1.0.1 This SSHP establishes the responstbllities, requirements, and procedures for the

protectton of personnel dunng removal actlvaties at the former Defense Distnbut_on Depot
Memphts, Tennessee (DDMT), herem referred to as "The Depot." The area of concern involves

an adjacent sect=on north of the main installation known as Dunn Field. The purpose of this plan
=s to provide the field teams with a safe working environment during field activttles Specifically.

the SSHP is developed to prevent and mmtmlze personal mjunes and tllnesses and physacal

damage to equ=pment, supphes, and property.

1.1.0.2 The O_:cupatlonal Safety and Health Admmistratton (OSHA), requtres employers mvolved
=n hazardous waste activities to comply with Tttle 29 (OSHA) of the Code of Federal Regulattons,
Part 1910, Sect=on 120 (29 CFR 1910.120), Hazardous Waste Operabons and Emergency

Response. Employers involved in constructton acttvittes are also requ=red to comply with 29 CFR
1926, Safety and Health Regulattons for Constructton. Th=s document comphes with OSHA
standards; the U.S. Army Corps of Engmeers (USACE Safety and Health Requirements Manual

(EM 385-1-1) and Safety and Occupational Health Document Requirements for Hazardous,
Toxic, and Radioactive Waste (HTRW) Actlwtles (ER-385-1-92); the NIOSH/OSHNUSCG/EPA

Occupational Safety and Health Guidance Manual for Hazardous Waste Site and local health
requirements. Working conditions may necessitate modfficatton of thts plan. Except m

emergency sttuabons, no devtattons from this plan may be tmplemented wtthout the pnor
notfflcatton and approval of the UXB Internattonal (UXB) Certified Industnal Hygtemst (CIH) and

the U.S. Army Corps of Engmeers, Engineenng and Support Center Huntsvtlle (CEHNC)

1.1.0.3 Th=s project ts a coordmated work effort between the U.S. Army Corps of Engmeers, Mobtl
D_stnct (CESAM), CEHNC, and key supporting agencies U.S. Army Techmcal Escort Unit (TEU),
the Project Manager for Non-Stockptle Chemtcal Materiel (PMNSCM), the Edgewood Chemical

B=ologtcal Center (ECBC) and UXB International, Inc. All on-site personnel are reqmred to
employ safe work practices at all times and comply with this SSHP. In addition, all employers are
requtred to maintain a wntten safety program that, at a mimmum, comphes with the provistons of

29 CFR 1910.120.(b)l-(b)4(it) and ER 388-1-92.

1.1.0.4 Thts SSHP is tatlored to the workmg environment anticcpated at the Depot wtth full

conslderation given to the level of effort requtred to accompltsh the tasks as outlined m the Scope

of Work (SOW) and the anbczpated hazards assoctated with on-stte operattons. The SSHP
descnbes the procedures and control measures to protect personnel from these hazards.
Adherence to these procedures wtll slgmficantly reduce, but not eliminate, the potenttal for
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occupational injury and dlness. Should operational c_rcumstances substantially differ from those
descnbed and/or anttclpated, operations shall be temporarily terminated until the suspect hazards

are evaluated and'appropriate health, safety, and operational precautions are tmplemented.

1.0 Health and Safety Program (HSP)

1,1.1 Introduction

1.2.1.1 UXB places the h_ghest priority on a safe working environment. To substanttate its
commitment, UXB has developed and =mplemented a Corporate Safety and Health Plan that

provides general health and safety guidance to.

1. qualified mdlvlduals performing Ordnance and Exptostve (OE)/Chemlcal Warfare

Materiel (CWM) operations;

2. qualified individuals performing Hazardous, Toxic, and Radlolog=cal Waste (HTRW)

operat=ons; and

3. approved visitors to a site potentially containing OE or HTRW.

1.1.2 Regulatory Compliance

1.2.2.1 UXB's HSP comphes with federal, state, and local laws, statutes, directives, and
ordinances that relate to worker safety and health, and the protectton of the environment,

including:

1.

2.

3.

29 Code of Federal Regulat=ons (CFR) 1910.120 (Occupational Safety and Health
Admmlstrabon (OSHA) standards);

29 CFR 1926.65 (OSHA standards); and

EM 385-1-1 and ER 385-1-92.

1.1,3 Plan Certification and Ava liability

1.2.3.1 Thts Corporate Safety and Health Plan, most recently updated m July 1998, ts avadable
for rewew upon request. A copy of the plan's signature/approval page ts located in Figure SSHP-

1-1 to certify that the plan has been developed and tmplemented. The Contracting Officer may

obtain a copy for rewew from UXB's Director of Quahty.
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Figure 1-1 SSHP
Corporate Safety and Health Plan Signature Page

CORPORATE SAFETY AND HEALTH PLAN

UXB EME;RG_NCY TELEPHONE NUMBER

] -800'_724-9628

Manager of _du'_lria! Hy,g_ene &. $afel'y

t3ate

7-z-7 
Date
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1.0 Introduction

1.0 1 Approvals

Prepared by: Frank Johnson Date

UXB Project Engineer
(703) 724-9618

Approved by: Lon Arent Date
Certified Industrial Hygienist
703) 724-9600 or (919) 789-9152

1.1.0 Site-Specific Safety and Health Plan

1.1 0.1 This SSHP estabhshes the responslbdities, requirements, and procedures for the
protection of personnel during removal achvities at the former Defense Distribution Depot
Memphis, Tennessee (DDMT), herein referred to as "The Depot." The area of concern involves
an adjacent section north of the main installation known as Dunn Field. The purpose of this plan
is to provide the field teams with a safe working enwronment during field activities. Specifically,
the SSHP is developed to prevent and minimize personal injunes and illnesses and physical
damage to equipment, supplies, and property.

1.1.0.2 The Occupational Safety and Health Administration (OSHA), requires employers involved
in hazardous waste activities to comply with Title 29 (OSHA) of the Code of Federal Regulations,
Part 1910, Section 120 (29 CFR 1910.120), Hazardous Waste Operations and Emergency
Response. Employers involved in construction activities are also required to comply with 29 CFR
1926, Safety and Health Regulations for Construction. Th_s document complies with OSHA
standards; the U.S. Army Corps of Engineers (USACE Safety and Health Requirements Manual
(EM 385-1-1) and Safety and Occupational Health Document Requirements for Hazardous,
Toxic, and Radioactive Waste (HTRW) Activities (ER-385-1-92); the NIOSH/OSHAIUSCG/EPA
Occupational Safety and Health Guidance Manual for Hazardous Waste Site and local health
requirements. Working condlbons may necessitate modification of this plan• Except m
emergency situations, no dewabons from this plan may be implemented w_thout the prior
notff_cabon and approval of the UXB International (UXB) Certified Industrial Hygiemst (CIH) and

_the U.S. Army Corps of Engineers, Engineering and Support Center Huntswlle (CEHNC)

1.1.0.3 This project is a coordinated work effort between the U.S. Army Corps of Engineers, Mobil
Distnct (CESAM), CEHNC, and key supporting agencies U.S. Army Technical Escort Unit (TEU),
the Project Manager for Non-Stockpde Chemical Matenel (PMNSCM), the Edgewood Chemical
Btologlcal Center (ECBC) and UXB Internabonal, Inc. All on-site personnel are required to
employ safe work practices at all times and comply wdh this SSHP. In addition, all employers are
required'to maintain a written safety program that, at a minimum, comphes with the provisions of
29 CFR 1910.120.(b)1-(b)4(i0 and ER 385-1-92.

1.1.0.4 This SSHP is tailored to the working enwronment anticipated at the Depot with full
consideration gwen to the level of effort required to accomphsh the tasks as outhned in the Scope
of Work (SOW) and the anticipated hazards associated with on-site operations. The SSHP
descnbes the procedures and control measures to protect personnel from these hazards.
Adherence to these procedures will significantly reduce, but not eliminate, the potential for

4/,,-
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occupational mjury and tllness Should operattonal circumstances substanttal]y differ from those
described and/or anticipated, operations shall be temporarily terminated until the suspect hazards
are evaluated and appropriate health, safety, and operational precautKons are implemented.

1.2.0 Health and Safety Program (HSP)

1.2.1 Introduction

1.2.1.1 UXB places the htghest priority on a safe working envtronment To substantiate tts
commitment, UXB has developed and implemented a Corporate Safety and Health Plan that
provides general health and safety guidance to:

1. qualified individuals performing Ordnance and Explosive (OE)/Chemlcal Warfare
Materiel (CWM) operations;

2. quahfied individuals performmg Hazardous, Toxic, and Radiological Waste (HTRW)
operations; and

3. approved visitors to a site potentially containing OE or HTRW.

1.2.2 Regulatory Compliance

1.2.2.1 UXB's HSP comphes with federal, state, and local laws, statutes, dtrectives, and
ordinances that relate to worker safety and health, and the protection of the environment,
including:

1. 29 Code of Federal Regulations (CFR) 1910.120 (Occupational Safety and Health
Admmistration (OSHA) standards),

2. 29 CFR 1926.65 (OSHA standards); and

3. EM 385-1-1 and ER 385-1-92; and

4. 49 CFR-Various Subparts (Environmental Protection Agency Regulattons)

1.2.3 Plan Certification and Availability

1.2.3.1 This Corporate Safety and Health Plan, most recently updated in July 1998, is available
for review upon request. A copy of the plan's signature/approval page is located in Figure SSHP-
1-1 to certtfy that the plan has been developed and implemented. The Contracting Officer may
obtain a copy for rev=ewfrom UXB's Director of Quality.

DeliveryOrder 0012
November1999
SSHP

DRAFT FINAL 2



UXB Internattonal, Inc

5?4 289
Former Defense Depot Memphis, Tennessee

Figure 1-1 SSHP
Corporate Safety and Health Plan Signature Page

CORPORATE SAFETY AND HEALTH PLAN

UXB EMERGEI_CY TELEPHONE NUMBER
] -80_-724-9628

_ Operations

Manger'of Industrial H'_'y_e & Safety

. _ 7-__- _
Date

7-z
Date
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2.0 Staff Organization, Qualification, and Responsibilities

20.1 DirectLon and administration of our safety program is a corporate responslbulnty;

_mplementatlon _s the overall and direct responsibtlnty of the project managers, who wilt provide the
guidance, support, and resources necessary to promote compliance wnth all aspects of the safety
program. The functional organuzat_onal structure for our technical operations and health and safety

issues is depicted in Figure SSHP-2-1.

2.1.0 Responsibilities

2.1.0.1 This section outlines the responsibilities of these key personnel.

2.1.1 Sector Director, Chemical Warfare Materiel (CWM)

21.1.1 Technical Responslblhtles

This pos_tuon:

1. Advises the Contracting Officer of progress and promptly _mplements CEHNC-approved

and authorized changes;

2. Communicates and directs instructions for scoping, negotiating, or modifying delivery

order costs and schedules;

3. Coordinates and manages all aspects of the project;

4. Ensures resource avadabllity (personnel, facilities, and equspment);

5. Oversees task identification and resolutions;

6. Achieves the contractual cost and schedule targets;

7. Coordinates the preparat*on of detailed work order specifications and schedules; and

8. Implements project quality procedures.

2.1.1.2 Safety and Health Responsibilities'

1. Implements the project's safety and health procedures.

2.1.2 Certified Industrial Hygien ist (CIH)

2.1.2.1 Project CIH: Is certified by the American Board of Industrial Hygtene (ABIH) and

experienced in hazardous waste site operations.

2.1.2.2 Safety and Health Responsibihtles: In coordination with UXB Senior Management the
CIH develops, Lmplements, and oversees UXB's Health and Safety Program and Site-Specific

Safety and Health Plans. The CIH shall:

1. Give final approval of the SSHP (mconjunctlon with UXB's Sector Director, Chemical
Warfare Materiel and SSHO);

2. Ensure comphance with all parts of this program;
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3. ProvLde s_te monttonng, if required and approved by the UXB Sector Director,

Chemical Warfare Matenel;

4. Prowde instruction and oversight of a_r monitoring, as required,

5. Revrew s_te safety logs and a_r monttonng Iogs/mterpret atr samphng results,

6. Evaluate, draft, and authonze any changes to the SSHP, In conjunction with the

SSHO;

7. Assist as Ila_son with government officials regardmg safety and health-related site

matters;

8. Maintain frequent commumcat_ons w_th SSHO regarding site actiwt_es; and

9. Perform perlodzc site visits (coordinated through the CEHNC Project Manager) after
mobilization to ensure compliance with SSHP, ff required.

2.1.3 Life Cycle Project Manage r (UXB LCPM)

2.1.3.1 Technical Responsibilities :

The UXB LCPM reports directly to UXB's Sector Director, Chemical Warfare Material and directly
mterfaces with the CEHNC Technical Project Manager This position:

1. Advises the Contracting Officer of progress and promptly implements CEHNC-approved

and authonzed changes;

2. Communicates and directs instructtons for scopmg, negottatmg, or modffymg dehvery

order costs and schedules,

3. Coordinates and manages all aspects of the project;

4. Ensures resource availabihty (personnel, facdlttes, and equipment);

5. Oversees task identtftcat_on and resotuttons;

6. Achieves the contractual cost and schedule targets;

7. Coordmates the preparatton of detaded work order specifications and schedules;

8. Implements project quality procedures;

9. Dtrects personnel, and

10. Directs subcontractors with the assistance of the Sen_or UXO Supervisor.

2.1.3.2 Safety and Health Respon sibilities:

1. Implements the project's safety and health procedure.

2,1.4 Site Safety and Health Offi cer (SSHO)

2.1.4.1' Safety and Health Responsibilities. Reporting to UXB's Director of Quahty, the SSHO

has Stop Work authority when warranted by on-site safety conditions. This position:
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1 Implements and ensures compliance w_th the on-site elements of the SSHP;

2. Recommends changes to PPE levels to the CIH (as site conditions warrant),

3 Evaluates potentaal safety problems and implements safety-related corrective actions,

4. Conducts random safety audits of the operattons and documents findings in the

Safety Inspection Log (UXB Form 1.0024);

5. Conducts safety inspections, documents hndmgs, and tmplements corrective actions;

6. Provides weekly safety updates to the CIH, investigates, and reports
accidents/incidents as soon as possible; maintains daily safety log;

7. Prowdes and documents employee training regarding site specific hazards,

8 Conducts and documents the daily morning safety meetings;

9. Conducts and documents wsitor bnefings; and

10. Completes Confidential Personal Data forms (UXB Form 1.0033) on UXB employees.

2.1.5 Senior UXO Supervisor

2,1 5.1 Technical Responsibdttles.
Senior UXO Supervisor.

1

2.

3.

4.

5.

As the senior UXO-quahfied on-site representative, the

Momtors all aspects of the project;

Ensures comphance with federal, state, and local regulations;

Monitors on-site project expendttures, finances, equtpment use, and maintenance;

Submits dady progress reports to the LCPM; and

Dtrects personnel.

2.1.5 2 Safety and Health Responstbilities. This position has Stop Work authority to correct

safety deficienctes and is responsible for:

1. Coordinating with the SSHO to ensure all site safety constderations are being

enforced;

2. Ensunng comphance with all safety and work related Standard Operating Procedures

(SOPs); and

3. Ensunng compliance with th_s SSHP.

2.1.6 UXO Specialist

2.1.6.1 Techmcal Responstbllittes.

position:

1.

2

.

Reporting dtrectly to the Semor UXO Superwsor, this

Directs field operations for assigned tasks and teams;

Supervtses assigned personnel;

Meets budgetary and t_me line schedules; and
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4. Oversees task/team equipment and vehicles

2.1.62 Safety and Health Responsibilities. The UXO Specialist maintains continuous
communication with the Senior UXO Supervisor during UXO operations, and has the authority to

temporanly stop work to resolve and correct unsafe conditions. In addition, this position:

1 Ensures team compliance w_th all safety and work-related SOPs,

2. Ensures team comphance with this SSHP; and

3. Coordinates with the SSHO to ensure all site safety considerations are being

enforced.

2.1.7 Personnel Qualifications

2.1.7.1 All assigned personnel are trained, qualified, and experienced. Resumes for selected

personnel are located in Appendix C of the Work Plan (Book 1 of 2) for the Safety Submission).
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Figure 2-1

Technical Operations and Safety and Health

UXB Organizational Structure
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military personnel in the use of chemical warfare materiel detector ktts. The kits
reportedly buried at thts location pose a serious health concern as they contain small
quantkt_esof dilute agent for real-time training Further compounding the concern, the
agent is packaged in glass ampoules. Though deterioration of the glass containers
over hme is not a factor, breakage during excavation _s a real and present danger.
Documents reviewed indicate that ampoules (glass vials) were buried intact without
decontamrnation agents.

3.2.4 Exact Location of Pits

3.2.4.1 The exact coordinates for the boundaries of each pit were NOT established during the
EE/CA. Instrument readings taken during the EE/CA revealed areas of sub-surface disturbance
within the four areas of Dunn Field (A, B, C and D) The EE/CA also contains magnetometer
readings for those areas. The suspect areas (24-A, 24-B and 1) are annotated in Figure WP 1-2.
Boundaries of the disturbed areas are indicated on Figures WP 1-3 and WP 1-4. A UXB survey
team will physically mark the boundaries of each disturbed area prior to commencement of work.
UXB will also evaluate the magnetometer data and attempt to determine the location of the buried
bomb casings and the CAIS kit containers within the disturbed areas 24-B and 1. Procedures for
determining the location of the neutralization trench within the disturbed area of site 24-A have
not yet been determined. If necessary, the entire disturbed area will be excavated.

3.3.0 Results of Previous Studies

3.3.1 UXO Hazards

3 3.1.1 A review of the Scope of Work and available documentation indicates that there are UXO
hazards associated with this site. Refer to chapter 5 of the SSHP for a description of potential
UXO hazards.

3.3.2 CWM Hazards

3.3.2.1 A review of the Scope of Work and available documentation indicates that there are CWM
hazards associated with this site. Refer to chapter 5 of the SSHP for a description of potential
CWM hazards.

3.3.3 Radiological Hazards

3.3.3.1 A review of the Scope of Work and available documentation indicates that there are no
radlological hazards associated with this site.

3.3.4 Hazardous Waste/Public Health Hazards

3.3.4.1 A review of the Scope of Work and available documentation indicates that there is a
multitude of information available assessing the hazardous wastes and pubhc health hazards
associated with this site. Specific information concerning these hazards can be found in:

• Installabon Assessment of Defense Depot Memphis, Tennessee Report No 191, U.S Army Toxic and

Hazardous Materials Agency, March 1981.

Final Environmental Assessment for Master Interim lease at Defense Distribution Depot Memphis, U.S.

Army Corps of Engineers and Tetra Tech, Inc. September 1996.

Final Field Sampling Plan Addendum for Operable Unit (OU) 1, U.S Army Engineering and Support

Center, Huntsvdle end CH2M Hill, October 1998

3.4.0 Site History

3.4.1 Refer to Section 1 of the work plan for a brief description of historical events that occurred
at the Depot that have a bearing on this project.
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mihtary personnel m the use of chemical warfare materiel detector kits. The ktts
reportedly buried at thts Iocabon pose a senous health concern as they contain small
quantities of dilute agent for real-time traintng Further compounding the concern, the
agent is packaged in glass ampoules Though deterioratton of the glass containers
over time IS not a factor, breakage during excavation is a real and present danger.
Documents reviewed tndicate that ampoules (glass vials) were buried intact wtthout
decontaminahon agents

3.2.4 Exact Location of Pits

3 2 4.1 The exact coordinates for the boundaries of each pit were NOT estabhshed dunng the
EE/CA. Instrument readings taken dunng the EE/CA revealed areas of sub-surface dtsturbance
within the four areas of Dunn Fteld (A, B, C and D) The EE/CA also contains magnetometer
readings for those areas. The suspect areas (24-A, 24-B and 1) are annotated in Figure WP 1-2.
Boundaries of the disturbed areas are indicated on Figures WP 1-3 and WP 1-4. A UXB survey
team will physically mark the boundaries of each disturbed area pnor to commencement of work.
U×B will also evaluate the magnetometer data and attempt to determine the location of the buried
bomb casings and the CAIS kd containers within the disturbed areas 24-B and 1. Procedures for
determining the Iocabon of the neutralization trench withm the disturbed area of site 24-A have
not yet been determined. If necessary, the entire disturbed area wtll be excavated.

3.3.0 Results of Previous Studies

3.3.1 UXO Hazards

3 3.1.1 A review of the Scope of Work and available documentation indicates that there are UXO
hazards associated with thts site. Refer to chapter 5 of the SSHP for a description of potential
UXO hazards.

3.3.2 CWM Hazards

3.3.2.1 A review of the Scope of Work and available documentation indtcates that there are CWM-
hazards associated with this site. Refer to chapter 5 of the SSHP for a descripbon of potential
CWM hazards.

3.3.3- Radiological Hazards

3.3.3.1 A review of the Scope of Work and available documentation indicates that there are no
radiological hazards associated with this site.

3.3.4 Hazardous Waste/Public Health Hazards

3.3.4.1 A review of the Scope of Work and available documentabon indicates that there is a
multitude of information available assessing the hazardous wastes and public health hazards
associated with this site. Specific information concerning these hazards can be found in:

Installabon Assessment of Defense Depot Memphis, Tennessee Report No 191, U.S. Army Toxic and

Hazardous Matenats Agency, March 1981.

• Final Environmental Assessment for Master Interim lease at Defense Dtstnbubon Depot Memphis, U.S

Army Corps of Engineers and Tetra Tech, Inc. September 1996.

Final Fteld Sampling Plan Addendum for Operable Unit (OU) 1, U.S. Army Engineering and Support

Center, Huntsville and CH2M Hill, October 1998

3.4.0 Site History

3.4.1 Refer to Section 1 of the work plan for a brief description of historical events that occurred

at the Depot that have a hearing on this project.
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Table 3-1 SSHP Site Correlation Table

EE/CA Site , RI/FS Number Wew Site
Number ". _ , _ . : "_ Numbe_ " ,

A-1 24 24-A Mustard bomb burial trench
A-2 24 24-B

5?4 299
Former Defense Depot Memphis, Tennessee

B-2 1

Chlorinated Inme pits Mustard agent
neutrahzation area
CAIS burial pit
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4.0 Project Description

4.1.0.1 Tasks to be Performed

4.1.0.1 Table 4-1 I_ststhe tasks summary of events to be performed during the on-site operattons. The
time line is located in the Work, Data, and Cost Management Plan located in Section 5 of the Work
Plan.

4.1.0.2 A descnption of the expected hazards associated with these tasks ts included in the Hazard
Assessment and Risk Analys_slocated in Appendix B of the SSHP.

4.2.0 Work Performance Time Frame

4.2.0.1 These tasks are planned to commence m May 2000 and complete in September 2000.
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Table SSHP-4-1

Summary of Events

EVENT _

Erect Contalnment
Structure

Personnel and Equipment
Decontamination Station

Excavation

Sampling

Recovery of CWM/UXO

Confined Space Entry

-- ,, PURPOSE : ' ..... "'_

A containment structure will be constructed around each excavation site.

The structure w_ll be configured w_th four filter units to prevent the

atmospheric release of toxic agent(s). The structure will be dismantled

and moved to each location, as necessary.

Decontamination stations will prowde a means of decontaminating
Jersonnel and equipment m the event hazardous material Is

encountered.

Sites 24-A. 24-B, and 1 will be excavated using both mechanical and
manual means. Observers will continuously monitor for the presence of

CWM mate'nal, UXO, and other recovered material that may present a

hazard to personnel or the environment. Heavy equipment operating
manuals, safety bulletins, and other pertinent documents pertaining to

the safe operation of heavy equipment will be available at the work site.
Sod samples will be collected and submitted to ECBC for chemical
warfare materiel screening. Additional samples will be submitted to an

approved laboratory to determine the presence of other OSHA
hazardous material as identified through TCLP and SW846 standards.

6,_rmon_tonng will be conducted throughout the excavation process.
All mtact CWM or UXO will be positively identified. CWM material and
Chemical UXO will be turned over to TEU. Conventional UXO with 20

Ibs or less net explosive weight (NEW) will be disposed of by detonation

on Dunn Field by UXB. Conventional UXO with an NEW of greater than
20 Ibs will be turned over to the active duty EOD unit UXO that _s
determined to be unsafe to move wdl be destroyed in place (Blown in

Place - BIP). If a BIP procedure will cause unacceptable damage or
danger to personnel, emergency response will be requested from the

active duty EOD umt.
Excavations are planned to a depth of 13 feet below ground surface. It

is not anticipated that personnel will enter the excavations at S_te 24-B;
however entry may be required to facilitate removal of bomb casings m
Site 24-A and at Site 1 to remove CAIS. All excavation and confined

space procedures will be conducted in accordance w_th EM 385-1-1 and
OSHA regulations.
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5.1.0 On-Site Hazards

5.1.0 1 Based upon a rewev_ of avadable information, personnel can expect to encounter the
hazards identified in Table SSHP-5-1, On-Site Hazards.

5.1.0.2 All known or potential chemical, physical, safety, btological, and chemical hazards that
may pose a threat to the health and safety of site workers have, to the extent possible, been
identified and the risk of exposure assessed to ensure workers are adequately informed and
protected. Emphasis has been placed on identifying situations and tasks that have known or may
create Immediately Dangerous to Life or Health (IDLH) conditions, or any other condition with the
potential for serious safety or health effects.

5.1.0.3 The overall hazards and risks associated with participation in operations on th_s site are
considered LOW to MEDIUM. The anticipated hazards and the risks are discussed in this section
and summarized in the Certification of Activity Hazard Analysis Forms located in Appendix B of
this plan--task-specific evaluations of the known or potential hazards associated with performing
individual tasks within the Scope of Work (SOW). These forms ensure compliance with the
revised OSHA standard 29 CFR 1910.132, which requires assessment of tasks and operational
hazards where personal protective equipment (PPE) is required to protect personnel. Each form
contains task-specific information related to hazard control and mitigation, including specific
engineering control measures; specific standard operating procedures; equipment requirements;
specialized training requirements; and the PPE requirements.

5.1.0.4 Evaluation of work site characteristics and hazards is an ongoing process, and on-site
personnel will play a major rote in continuing this evaluation throughout the duration of the
project. All site workers must be vigilant in identifying and informing their supervisor of hazards.
This section will be modified whenever new hazards are encountered.

5.1.0.5 This section:

1. Describes the operations to be performed at each site;

2. Identifies the chemical, physical, safety, and biological hazards for each task/site

operation;

3. Identifies, specifies, and justifies action levels for engineering controls and practice
controls, emergency evacuation, and prevention/minimizat=on of public exposure.

5.1.0.6 Project Site. Table SSHP 5-2 illustrates the hazards that are present when conducting
the project-specific tasks.

5.2.0 Chemical Hazards

5.2.1 General

5.2.1.1 Based on a review of the SOW (Appendix A to the Work Plan) and available
documentation, this is a suspected CWM/OE site. If personnel encounter suspected CWM/OE
outside of the containment structure, they shall immediately withdraw upwind of the anomaly and
notify the CEHNC Safety Specialist and Technical Escort Unit (TEU) personnel, oUXB personnel
shall not handle explosive ordnance that contains or is suspected of containing CWM. Handling
of suspected CWM/OE encountered inside the containment structure during normal operations is
detailed in the work plan (Book I of 3 of this Safety Submission).
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5.2 1 2 Consldenng the procedures used to neutralize the filler from the leaking 29 German
mustard bombs, there is little reason to expect to find live agent at Sites 23-A or 23-B. Trace
amounts of breakdown chemicals may be expected at these two sites. Site 1 offers the greatest

possibility of encountenng live chemical agent due the presence of CAIS. Refer to Table WP 1-2
and WP 1-3 for lists of chemicals of concern and breakdown chemicals. Though CWM agents

nghtfully demand our focus, decontaminating agents can present serious consequences to the
environment. The following paragraphs briefly describe some of the most senous chemicals of

concern.

5.2.2 Specific Chemical Hazards

5.2.2.1 Chlorinated Lime

5.2.2.1.1 Chlorinated lime _s also referred to as bleach and bleaching powder and is a chlorinating

agent. Chlorinating agents have been used to decontaminate mustard, Lewisite, and nerve
agents. Chlorinated hme was the most commonly used decontaminate used during WWI.

5.2.2 1.2 When introduced into the environment, these inorganic chlorinating agents will react and

yield calcium, chloride, and hydroxide. Naturally occurring organic compounds in the
envsronment wdl be oxidized by these chlormating agents. The hydroxide will be neutralized in

soil and ground water, and neutralized and diluted m surface water. Environmental impact from
use of these chlorinating agents is expected to be localized and short term.

5.2.2.2 DANC

5.2.2.2.1 DANC is the abbreviation for Decontaminating Agent, Non-Corrosive DANC was a

chlorinating agent and has been used to decontaminate mustard, lewisite, VX, and other agents
which can be destroyed by chlorinating. At least two organic chlorinating compounds have been
used m DANC. The first used was CC1, and the decontaminate solution was referred to as

DANC(M3). CC1 is an abbreviation for chlorinating compound number 1. The identity of th_s
compound is not known, but it is known to have been an N-chloroamide. The second used RH-
195 as a chlonnating agent, and was referred to as DANC(M4). This second compound was more

commonly used and the DANC suspected of being buried on Dunn Field is expected to be of this

type. Solutions of DANC typically contained 90-95% by weight 1,1,2,2-tetrachloroethane.

5.2.2.2.2 Introduction of DANC into the environment would have involved the solvent 1,1,2,2-

tetrachloroethane, the N-chloroamtde, and the am_de. The N-chloroamlde, being an oxidizing

agent, would have been reduced in the environment, with the amlde being the expected

degradation product.

5.2.2.3 RH-195

5.2.2.3.1 RH-195 was the military designation for the compound 1,3-dlchloro-5,5-

dlmethylhydantoin, which _s a white powder.

5.2.2.4 Impregnite, Unstabilized (CC2)

5.2.2.4.1 CC2 or Impregnite, unstablllzed (Type 1) was used to impregnate clothmg used to

protect personnel against the action of vesicant-type chemical agents. It was made up of volatile
matter (exact type unknown), chloroform, chlondes (NaCI), and active chlorine. Improperly stored

impregnite can spontaneously combust.
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5.2.2.5 Phosgene

5.2 2.5.1 The compound phosgene is an easily liquefied gas, which has an odor like new-mown
hay, moldy hay, or corn when dilute Other chem¢cal names for this compound are carbonic

dichloride, chloroformyl chloride, carbon oxychloride, and carbonyl chloride, with the latter name
being the most commonly used alternate name. The military abbreviation for phosgene is CG.
Phosgene _s noncombushble under normal cond_trons It is not corrosive to _ron or steel when

dry, but is very corrosive in the presence of water due to the acid formed by hydrolysis

Phosgene reacts violently with aluminum, potassium, sodium, and isopropyl alcohol. The median
lethal concentration via inhalation for humans is 3200 mg/m 3. Concentrations of 3-5 ppm in air

cause irritation of the eyes and throat. A level of 25 ppm in air is dangerous for 30-60 minute
exposures, and 50 ppm _s rap=dly fatal after even a short exposure. The exposure to toxic
concentrations of phosgene causes little irritation and therefore little warning of fatal exposure.

The toxic action of phosgene is through the hydrolysis of the phosgene in the tissues of the lungs,
thus forming hydrochloric acid which results in pulmonary edema. Symptoms of exposure usually

occur 2-24 hours later, and death may occur within 36 hours after a severe exposure.

5.2.2.6 Mustard

5.2.2.6.1 Mustard is the common name for the vesicant dichlorodiethyl sulfide. Mustard is an

amber to dark brown oily hquid with garlic or horseradish-like odor. Mustard has been used by
the military as a vesicant chemical agent. It was developed and first used as such during WWI.
Various military abbreviations have been used to designate "mustard oil". During the period from

shortly after WW1 until approximately WW2, mustard was referred to by the abbreviation "HS", for
sulfur mustard, and "DHS" was used for distilled mustard. The abbreviations "H" and "HD" were

used for undistilled and distilled thiodiglycol mustard during the WW1 and WW2 timeframe.
Mustard will react vigorously with oxidizing agents, and may be ignited. Reaction products

associated with mustard are formed during manufacturing, and also during decontamination and
disposal. Mustard is a very dangerous vesicant. Exposure of eyes to vapor causes conjunctivitis

and may cause blindness. Exposure my also cause edema, ulceration, and necrosis of the
respiratory tract end exposed skin. The mortality rate from exposure is low, but permanent eye

damage and severe respiratory impairment may result.

5.2.2.7 Thiodiglycol

5.2.2.7.1 The compound thiodoglycol is a syrupy colorless liquid with a charactenstic odor.

Thlodlglycol reacts with oxidants in much the same manner as mustard. It is reported to have low
toxicity. Because of only low to moderate toxicity, and biodegradability, thiodiglycol would not

normally be a contaminant of concern. Concentrations resulting from hydrolysis of mustard in the
environment are very unlikely to be significant from a toxicological standpoint.

5.2.2.8 Lewisite

5.2.2.8.1 Lewisite is the name of the vesicant chemical agent dichloro(2-chlorovinyl)arsine.

Lewisite is a colorless oily liquid when pure, but production quality Lewisite normally is amber to
dark brown in color. Lewisite is reported to have a geranium-like odor, but as with mustard, the
odor is primarily due to impurities. Lewisite was developed during WWl, but was not produced

until after the war had ended. It was manufactured on a large scale during WW2, but was never
actually used, and is now considered obsolete as a chemical warfare materiel. Lewisite is

primarily a vesicant, but also acts as a powerful lung irritant and systemic poison. The military
abbreviation for Lewisite during and prior to WW2 was "MI" or "M-l". The designation in recent
times has been "L", which was originally used by the British. As little 0.5 mL on the skin may

cause death. The median concentration in air which is detectable by humans is 0.011 rag/L,

which cause faint irritation. Lewisite is recognized as a carcinogen.
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5.2.2.9 Chloropicrin

5.2.2 9.1 The compound chloropicnn [s a colorless', slightly oily hquid with a strong sweet odor.
Other chemical names for chloroplcrin are tnchloronitromethane, nltrotnchloro-methane,

nltrochloroform, and acquimte. An obsolete name for chloroplcrin is chlorpicrin Chloroplcrin was

produced and used as a chemical agent during WW2. It was stockpded at APG-EA into the post

WW2 period, but was not considered to be a principal military chemical agent after the 1920s.
Chloroplcrin has been used by industry in organic synthesis, and has been produced for use in

fumigants, fungicides, msecthcldes, and rodentlc_des. Chloroplcnn reacts with, and is
decontaminated by, aqueous ammonium sulfide, sodium sulfide, or an alcohohc solution of
sodium sulfite The reaction can be wolent, and produces nitrogen oxide, carbon monoxide,

carbon dioxide, nitrogen, carbon disulfide, sulfur, and sodium chloride. When exposed to light, it
takes on a greenish yellow color, due to decomposition into chlonne and oxides of nitrogen

Chloropicrm causes lachrymatlon, vomiting, bronch_bs, and pulmonary edema. It a!so causes
irritation to the skin. An additional toxic effect is its reaction with SH-groups m hemoglobin,

=nteffenng with oxygen transport In most persons, 2 mg/m 3 causes closing of the eye lids and
teann m 3 to 30 seconds. Higher concentrations lead to stomach distress, vomiting, and stupor.

Damage to the respratory organs occurs at concentrations above 100 mg/m 3, and a
concentration of 200 mg/m 3 is lethal w_thin a few minutes. Chloropicnn is relatwely persistent as

a chemical warfare agent, and wdl persist in soil and water for moderate periods of time
Because of moderate persistency and high toxicity, a spill of chloropicrm in the environment could

have s_gnificant impact However, because of volatility and slow hydrolysts, chloropicnn will not

persist for many years or decades under normal circumstances. Persistence would be greatly
increased if _twere mixed w_th a more persistent orgamc compound.

5.2.3 Physical Hazards

5.2.3.1 Heat/Cold Stress

5.2.3.1.1 HeaUCold Stress disorders and monitoring procedures are detaded m Section 8 of this

plan.

5.2.3.2 Tornado

5.2.3.2.1 A tornado appears as a rotating, funnel-shaped cloud that spins like a top - striking the

ground with winds that can exceed 200 miles per hour. While they can occur at any brae of the

year, tornadoes appear most often m the late afternoons of April, May, and June.

5.2.3.2.2 A "Tornado Watch" means that tornadoes, severe thunderstorms, or both are possible.

Stay tuned to area radio/television reports and keep a watch on the sky. Stay tuned to area
radio/television reports and keep a watch on the sky A 'Tornado Watch" means that tornadoes,
severe thunderstorms, or both are possible. A "Tornado Warning" means that tornadoes have

been sighted; take _mmed_ate shelter.

5.2.3 2.3 When a tornado is sighted:

1. Take immediate shelter and stay away from windows, doors, and outside walls.

2. Go to the lowest intenor level of a building and seek shelter under a study table.

3. if m a vehicle, immediately exit and seek more substanhal shelter.

4. If there is no shelter nearby he flat m the nearest ditch, ravine, or culvert with your

hands shielding your head.
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5.2.3.3 Thunderstorm

5.2.3.3.1 Severe thunderstorms are one of the most common natural hazards.

5 2.3.3.2 Large had can cause senous injury, so avoid the outdoors while a storm is in progress.
Shelter vehicles to prevent costly damage

5.2 3.3.3 Flash floods often occur w_thout warning following heavy upstream rainfall. Drainage

canals, streambeds, canyons, or areas downstream from a dam are potential flood areas.
Momtor current weather conditions and review evacuation plans. Roads and tratls that parallel

existing drainage systems may be swept away by floodwaters. When a flash flood warning is

_ssued, or you reahze a flash flood is coming, go to high ground immediately. DO NOT drive
through already flooded areas, and do not attempt to cross a flowing stream on foot where the

water _s above your knees.

5.2.3.4 Lightning

5.2.3.4.1 Electncal storms occur dunng the spring, summer, and fall. Since the storms are often

fast movmg, held personnel should watch for indtcattons of electrical storms (forecasts should he
covered m the mornmg safety bnefmg).

5.2.3.4.2 The distance to an electrical storm can be estimated by observing the interval between

the hghtning flash and the sound of the thunder. Since sound travels approximately 1,100 feet

per second, an interval of 5 seconds corresponds to a storm dzstance of approximately 1 mile.

5.2.3.4.3 If caught m the open by an electncal storm, all personnel will immedtately seek shelter in
their vehtcle and proceed to the site offtce for further mstructions. In the event that their vehicle is

maccesstble, personnel should follow these rules:

1. Move to a topographically low area, away from tall oblects and conductors (trees,
transformers, fences, ptpehnes, power lines, metal sheds) and wait for the storm to

leave the area, and

2. If you feel your hair stand on end (an indicator that lightning is about to strike), drop
to your knees and bend forward, putting your hands on your knees. Do not he flat on

the ground.

5.2.3.5 Exertion

5 2.3.5.1 Each day and more often if environmental conditions warrant, the LCPM (in consultation
with the SSHO) shall establish a work/rest regimen that is conducive to the on-site conditions.
Personnel are to adhere to this regimen to alleviate _mpacts from over exertion.

5.2.3.6 Repetitive Motion

5 2.3.6.1 Repetitive motion injuries or, more specifically, occupationally related motion dtsorders,
are now common problems. Numerous terms, including cumulative trauma d=sorder, overuse

syndrome, repetitive stress injury, and repetition stram mjury, have been used to descnbe this
disorder. In the United States, cumulative trauma disorder (CTD) is the preferred label.

5.2.3.6.2 Many different symptoms can anse from the accumulation of small injunes or stresses
to the body. CTD is not so much a disease as it is a response to excessive demands that we

place on our bodies - without giving them adequate time to recover between. CTD results from a
combination of muscle tension, repetitive motion, over use, and incorrect motion.
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5.2.3 6 3 Forward head posture is one of the leading risk factors for CTD. It is also known as
slouching, or rounded-shoulders. In th_s posture, the weight of the head Is no longer being carned
directly over the spine. Instead, the head is moved forward ahead of the spine. This mechanically
increases the weight of the head on the neck by about 300 percent. The rounding forward of the
shoulders produces a stretch weakness of the posture muscles of the upper back which must
also work to hold the head upright. Therefore, the load on these muscles _s dramatically
increased wh_le their strength is slgmficantty decreased. This can lead to several chronic muscle
problems m the upper back.

5.2.3.6.4 When the upper back is rounded forward, the head must bend backward slightly on the
neck to restore level vtsion. This can cause pressure to the soft tissues at the base of the_skull
and can lead to chronic headaches.

5 2 3.6.5 The forward posture of the head on the neck causes the muscles under the chin to be
pulled tight, which can pull the jaw back, causing pressure and irritation in the ]omt where the law
attaches to the skull. Forward head posture also moves the shoulder ]omt from the side of the
body toward the front of the body, causing pressure on the shoulder joint tendons, risking
shoulder tendon_tis. Finally, th_s position of the head on the neck can cause the lateral neck
muscles to shorten, causing pressure on the nerves and blood vessels passing through these
muscles on their way to the working arm.

5.2.3 6.6 Another commonly overlooked but very significant CTD risk factor is lack of upper
extremity support. Some tasks require the holding of arms up shghtly all day, fighting gravity. This
is hard work for the neck and shoulder muscles and magnifies the stresses descnbed for forward
head posture. One of the best ways to reduce excessive work fatigue and forward head posture
stresses is to arrange the work so that there ts some space available for the arms to rest, even if
only for a split second. This can greatly reduce the physical work of sustained posture.

5.2.3.6.7 Posture plays a sigmhcant role in CTD. Slouching with the spree or leaning with the
head puts the body out of balance and causes the hmbs to be stretched or bent awkwardly. The
neutral spine position starts with the three natural curves of the spine - the reward curve of the
neck (cervical) region, the outward curve of the mid back (thoracic) region, and the inward curve
of the lower back (lumbar) region. Too much bending (flexing) or straightening (extension) in
either the cervical or lumbar region takes the spine out of its neutral position and increases the

risk of m}ury.

5.2.3.6 8 In

1.

2

3.

4.

5.

summary, to avoid CTD, exercise the following precautions:

Instead of leaning with the head, rotate the upper body forward at the hips;

Instead of slouching, rotate the upper body forward at the hips;

Instead of bending or hfting with a flexed lumbar spine, rotate the upper body forward
at the hips;

Take breaks as required;

Don't be a statue; and

6. Avoid caffeine and tobacco.
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5.3.0 Safety Hazards

5.3.1 uxo

5.3 1.1 Safety ts a pnmary concern. The most obvious safety requirements are to protect

personnel, the general public, and the environment from the effects of fire, blast, noise,

fragmentatzon, premature detonation, and toxic releases.

5.3.1.2 UXO escort is required for non-UXO personnel in areas that have not been previously
cleared of UXO/CWM. Non-UXO personnel will follow the dtrections of their UXO escort.

5.3.1.3 Refer to the following secttons for safety precautions related to:

1. UXO Safety - Section 6, Work Plan (Conventional Ordnance Handling Plan)

2. Intrustve/Excavation Safety- Section 3, Work Plan (Intrusive Excavation Plan)

3. UXO Disposition Safety- Sectton 6, Work Plan (Conventtonal UXO Handling Plan)

5.3.2 Slips, Trips, and Falls

5.3.2.1 Protruding objects, careless movements, and placement of materials on pathways can
cause slips, trips, and falls To prevent these injuries.

1. Be alert to obstacles in your path

2. Maintain proper footing

3. Remove tripping hazards, when encountered

4. Maintain three points of contact when working on elevated equtpment

5.3.3 Cuts

5.3.3.1 Personnel shall wear, respect, and maintain designated PPE equipment and supplies.
Personnel shall ensure cutting dewces are properly stored when not m use.

5 3 3.2 The following shall be used to control minor bleeding:

1. Wear surgical gloves or some other barrier, place stenle gauze/cloth over the
bleeding area and apply dtrect pressure. Do not removed blood-soaked bandage;
add more to the top.

2. If bleeding permsts, elevate the area to help reduce blood flow and continue applying
direct pressure to the bleeding area.

3. If bleeding still continues, apply pressure at a pressure point (brachml or femural) and
continue wtth dtrect pressure over the wound.

4. Seek medical attentton.

5.3.4 Biological

5.3.4.1 Spiders

5.3.4.1.1 Use extreme cautton when hffmg manhole covers, sumps, etc., since spiders are

typtcally found in these areas.
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5.3.4.1.1 Black Widow Spider (Latrodectus mactans)

5.3 4 1,1.1 Determining whether a Black Widow Spider has bitten a person is difficult, The victim

wdl experience:

1. A sharp pinprick of the spider's b_te may be felt, although some victims are not even
aware of the bite In no more than 15 minutes, a dull, numbing pain develops in the

b_tten area.

2 A faint red b_te mark appears.

3. Muscle sbffness and cramps--usually affecting the abdomen when the bite _s in the

lower part of the body or legs, and affecting the shoulders, back, or chest when the

bite _s on the upper body or arms.

4. Headache, chills, fever, heavy sweating, dizziness, nausea, vomiting, and severe

abdominal pain.

5.3 4.1.1 2 First Aid.

1. If possible, catch the spider to confirm its identity. Even if the body is crushed, save it
for _denbficat_on.

2. Clean the bitten area w_th soap and water or rubbing alcohol. Do not apply a

constricting band because the black widow venom's action is swift; there is little to be

gained by trying to slow absorption with a constncbon band.

3. To relieve pain, place an ice pack over the bite.

4. Keep the victim quiet and momtor breathing.

5 Seek immedLate medical attention.

5.3.4.1.2 Brown Reclusa or Violin Spider (Lox Osceles reclusa)

5.3.4.1.2.1 This is a brown spider that resides primarily in the Midwest. its color markings are

light tan to brown with a violin-shaped figure on its back. With legs extended it is approximately

the stze of a quarter.

5 3.4.1.2.2 Signs and Symptoms

1. The initial pain may be shght enough to be overlooked.

2. A blister at the bite site, along with redness and swelling, appears after several hours.

3. Pain, which may remain mdd but can become severe, develops within two to eight

hours at the bite sight.

4. Fever, weakness, vomiting, joint pain, and a rash may occur.

5. An ulcer forms within a week; gangrene may develop m some cases.

5.3.4.1 2.3 First Aid.

1. If possible, catch the spider to confirm its Ldentity. Even if the body is crushed, save

it.

2 Clean the bitten area with soap and water or rubbing alcohol
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3 To relieve pain, place an ice pack over the bite.

4. Keep the victim quiet and monitor breathing.

5 Seek tmmediate medical attention.

5.3.4.2 Ticks

5.3.4.2.1 Lyme Disease is caused by a bacterium, which may be transmitted by the bite of a tick.

Ticks carrying Lyme Disease may be found throughout the U. S. living in grassy and wooded
areas, and feeding on mammals such as m_ce, shrews, birds, raccoons, opossums, deer, and
humans. Not all t_cks are infected w_th the bacterium. When an infected tick bites, the bacterium

is passed into the bloodstream of the host, where it mult_phes If detected early, Lyme Disease
can be treated with antibiotics

5.3 4.2.2 Remove ticks with small tweezers. Do not squeeze the tick's body. Grasp it where the

mouth parts enter the skin and tug gently, but firmly, until it releases its hold on the skin. Save
the tick in a jar labeled w_th the date, body location of the bite, and the place where it may have

been acquired. Wipe the bite with antiseptic and seek medical attention as soon as possible.

5.3.4.2.3 The illness typically occurs in the summer months and is characterized by a slowly

expanding red rash that develops a few days to a few weeks after the bite of an infected tick. The
illness can be accompanied by flu-hke symptoms, headache, stiff neck, fever, muscle aches,

and/or general malaise. At this stage, treatment by a physician is usually effective; but if left
alone, these early symptoms may disappear and more serious problems may follow. The most
common late symptom of the untreated disease is arthritis; other problems include meningitis,

neurological, and cardiac abnormalities. NOTE: some people do not get the characteristic rash

but progress directly to the later manifestatkons. Treatment of follow-on symptoms is more
difficult than early symptoms and is not always successful.

5.3.4.2.4 Rocky Mountain Spotted Fever is another tickborne disease. Nearly all cases of
mfect_on occur m the spring and summer, generally several days after exposure to infected ticks.
The onset of illness is abrupt and often accompanied by high fever, headache, chills, and severe
weakness. After the fourth day of fever, victims develop a spotted pink rash that usually starts on
the hands and feet and gradually extends to most of the body. Early detection and treatment

significantly reduces the severity of dlness The disease responds to antibiotic therapy with

tetracycline or chloramphenicol.

5.3.4.2.5 Precautions:

1. Wear long pants and long sleeved sh_rts that fit tightly at the ankles and wnsts; tape

cuffs if necessary

2. Wear hght colored clothing so ticks can be easily spotted.

3. Tick repellents may be useful

4. Inspect clothing frequently while in tick habitat.

5. Inspect head and body thoroughly when you return from the field.

6. Remove any ticks by tugging with tweezers. Do not squeeze or crush the tick

5.3.4.3 Poison Ivy/Poison Oak/Poison Sumac

5.3.4.3.1 Poison ivy, Potson Oak, and Potson Sumac may cause severe skin react;on on contact.

The plants are poisonous to the touch, frequently producing severe inflammation and blisters.
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These are woody shrubs or vines, and the leaves are arranged in an alternate pattern on the

vine.

5.3 4.3.2 These plants grow throughout the United States. The shrubs or wnes sometimes run

horizontally and underground for several yards Their most dlstmct_ve features are their leaves,
which are composed of three leaflets that are 1-2 inches long and pointed at the tip (Figure

SSHP-5-1). They may be toothed, smooth, or lobed, all occurrmg on the same plant. In the fall,

the foliage turns bright red or reddish yellow.

5.3.4.3.3 These plants have greenish-white flowers and clustered berries.

5.3.4.4 Snakes and Reptiles

5.3.4.4.1 Rattlesnake

5.3.4 4.1.1 Several variettes of rattlesnakes are mdigenous to the work area, and each of these is
venomous. Venoms are complex poisons that vary greatly m composition and potency among

species and individuals. In addition to rattles, all rattlesnakes share some common physical
characteristics including a triangular shaped head, a facial pit, elhptical pupils and foldable fangs

Refer to Table SSHP 5-3; Snake Identification Features.

5.3.4.4.1.2 A venomous snakebite is usually characterized by pain and swelhng at the site of the

bite and a general skin discoloration. The manifestations of the b_te include general weakness,

rapid pulse, nausea and vomiting, and shortness of breath.

5 3.4.4.1,3 First Aid - Get the victim to the hospital and professional medical care Meanwhile,

the following first aid measures should be taken:

1. Calm and reassure the patient. Keep the patient as still as possible and do not allow

him to run, or move about unnecessarily.

2. Remove any constncting items, such as jewelry, from the affected limb.

3. When practical =mmobihze the affected hmb at approximately heart level, keeping it

lower than the head, if possible.

4. The victim should remain in a comfortable prone position and body temperature

should be stablhzed to minimize shock.

5. The bitten area may be washed w_th soap and water and blotted dry with sterile

gauze. Dressings and bandages may be apphed.

6. Transport to a medical facdity for evaluahon and treatment. Do not delay evacuation.

5.3.4.4.1.4 Prevention of Snakebite The best snakebite treatment is to avoid getting bitten. The

following suggeshons will help m this process:

1. Watch where you sit, and where you put your hands and feet.

2. Avotd rock piles, stacks of old boards, and brush in wooded areas. If movement is

necessary, use a remote means to initially relocate the material. Prior to antenng a
heavily wooded or brush area, look and listen carefully.

3. Never handle "dead" snakes; they may not be completely dead.

4. Do not attempt to capture or kill snakes.
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Figure 5-1 SSHP Poison Ivy/Poison Oak/Poison Sumac

,_'_>

Deliver_ Order 0012
DRAFT FINAL 21

November 1999
SSHP



UX8 [nternahonal, Inc

574 315

Former Defense Depot Memphis, Tennessee

Table 5-1 SSHP On-Site Hazards

Based on historical documentation
several large bomb fragments are
located m the area of excavat=on.
Additionally there =sa potential for low
ordered UXO and small arms
projectiles to be found in the
excavatton area

Unknown Unknown Unknown Unknown

Based on a review of the Scope of Work (Appendix 1 to Work Plan) and avadable documentation, this
_sa suspected Chemical Warfare Matenel (CWM) site.

Based on a rewew of the Scope of Work and available documentation, there are no rad_olog_cal
hazards associated with this rote.

Based on research conducted on Dunn F_eld Depot the following species of plants and animals may
pose a potential safety hazard: Rattle Snake, Copperhead Snake, Water Moccasin Snake, Black
Widow Sp_der, Brown Recluse Sp_der, T_cks, Poison Oak, Sumac, Ivy. However, a site wsit
conducted shows the work area to be an open mowed field, and the likelihood of any of the above
referenced ammal or plant safety hazards is remote. No b_olog_calwarfare materiel is associated with
th_s site
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Table 5-2 SSHP Event-Specific Hazards
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Table 5-3 SSHP Snake Identification Features

, -_.Featu ,.'. : ,:_ ,

Eye Pupils

Sensing Pits

Teeth

Scales

Head

Tail

• Poisonous ' , :-_,.

Elliptical, or cat-like

Pit between the eyelids and nostrils

Two enlarged teeth (fangs) in front of
the upper jaw

Form a s_ngle row on the underside
and below the tail

... _. -._.Non posonous_ , ,

Round

No pit between the eyehds and
nostrils

All teeth are approximately the
i same size

Arranged m a double row on the
underside of the tall

Head much wider than the neck Head slightly w_der than the neck

Single anal plate D_vlded anal plate
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6.0 Accident Prevention

6.0.1 This Accident Prevention Plan outlines occupational safety and health policy,

responslblhtles, and program requirements.

6.1.0 Accident Investigation, Reporting, and Record Keeping

6.1.0.1 All on-s_te and off-s_te acodents, regardless of severity, will be reported, investigated, and

analyzed. The UXB Sector Director Chemical Warfare Materiel and Senior UXB staff members
(selected by UXB's President) will investigate the acc=dent, analyze the cause, and identify the

corrective action to be tmplemented to prevent s_mdar occurrences.

6.1.0.2 Employees are responsible for immediately reporting all injuries, occupational illnesses,
abnormal condibons, or disorders caused by exposure to environmental factors associated with
the work site. The immediate supervisor will notify the LCPM, document the report; and provide

med=cal treatment regarding the nature and cause of the illness. Within 24-hours, the LCPM wdl

notify UXB Headquarters and the on-site CEHNC Safety Specialist of the report.

6 1.0.3 The ENG Form 3394 (the U. S. Army Corps of Engineers Accident Investigation Report)

and UXB's Employee Injury/Property Damage Report Form (UXB Form 1.0034) will be completed

and forwarded to the Corps of Engineers and UXB Headquarters within two working days of the

Injury.

6.1.0.4 The following reporting criteria will be used:

1. Death (regardless of the length of bme between the injury and death);

2. One or more lost workdays;

3. Restnction of work or motion,

4 Loss of consciousness;

5. Transfer to another job site;

6. Medical treatment required (other than first aid).

6.1.0.5 The SSHO will maintain records on all health and safety issues and assure reportable
accident and incident reports are submitted in a timely manner - Spot Report (UXB Form

1.0048). InJury and illness records (OSHA Reporting Logs) wdl be maintained at UXB's Human

Resources Department in Ashburn, Virginia.

6.2.0 Inspections

6.2.0.1 A key element m preventing accidents is an aggressive inspection program. Upon
mobihzabon, the SSHO will establish an inspection schedule that will efficiently cover the

respect=on requirements for UXO/CWM operations, as outhned in Table SSHP 6-1.

6.3.0 Training

6.3 0.1 All personnel will receive safety and health indoctrination, site-specific traimng, and

continuing training to enable them to perform their assigned tasks safely and efficiently, as noted
in Table SSHP 6-2. At least two employees will be trained and currently hold a certification to

administer first aid/CPR. Apphcable traming certificates for on-site personnel are included in
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Appendix C of the Work Plan. Documentation for s_te-specific attendance will be maintained on-
s_te and available to the Contracting Officer for review.

6.4.0 Personnel Protective Equipment (PPE)

6.4.1 General

6.4.1.1 This section addresses: 29 CFR 1910.120(g)(5), 29 CFR 1910.134, and 29 CFR
1910.132. The use of PPE serves as a final protective measure to be used when established

engmeermg controls, isolatton of hazards, and substitution of efforts cannot collectively provide a
100 percent protection to personnel. Though stringent engineering controls and preventative
measures are tn place for this removal action, these imtiatives alone cannot provide adequate

protection to personnel without the proper selection and use of PPE.

6.4.1.2 Personnel wtll be physically able, medically qualified, and trained to wear the PPE

required at the project stte. Personnel wtU be prohcient in proper PPE wear, maintenance,
inspection, and testing. They must be knowledgeable of the PPE limitations and reduced

performance levels.

6.4.2 Maintenance/Upkeep of Protective Equipment.

6.4.2.1 Protective equipment must be maintained in a serviceable condttion at all times.

Defective equipment will not be used. Before being stored or reissued to another person,

equipment must be cleaned, disinfected, inspected, and repaired (if necessary).

6.4.3 Selection Criteria

6.4.3.1 PPE will be selected to reduce contaminant levels below published occupational exposure

hmtts, e.g., OSHA Permtssible Exposure Limits (PELs) or ACGIH Threshold Limit Values (TLVs).

This goal ts to keep potential exposure levels as low as reasonably achievable, if operations
proceed as planned, the concentration of contaminants will always be less than PEL. PPE are
necessary in case there is a leak or system failure. As a conservative measure, PPE shaft be
worn at any time there is a potential for exposure. The following were evaluated m selecting

appropnate PPE levels:

1. Routes of Potential Exposure;

2. Eye and skin contact;

3. Inhalation;

4. Performance and durability of PPE materials;

5. Skin absorption;

6. Task specific condttlons;

7. Ingestion.

6.4.4 Minimum Levels of Protection

6.4.4.1The minimum levels of protection for each task are noted in Table SSHP 6-3.
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6.4.6 PPE Upgrade/Downgrade Criteria

6.4.5.1 It =s not anticipated that PPE upgrades will be required. If s_te conditions change and

warrant an upgrade, personnel wLII stop work, evacuate the area, and the SSHO (m conjunchon
with the CIH and in consultahon with the CEHNC Safety Speciahst) will d_rect required PPE

upgrades

6.4.5.2 There w=ll be no downgrade from Level D.

6.4.6 Employee-Provided Equipment

6.4.6.1 Employee-provided equipment must meet or exceed the standards UXB is required to

meet at the job site.

6.4.7 Emergency and First Aid Equipment

6.4.7.1 First Aid Equipment and Supphes (ANSI Z308.1) -- will be located at each operational
area and in the office and shall be immediately available in the event of an emergency. Per the

USACE Safety and Health Requirements Manual (EM 385-1-1), there wdl be one first aid kit for

every 25 persons on-site. The SSHO wdl maintain one kit at all times. Kits will be inspected on a

weekly basis, and missing components immediately replaced.

6.4.7.2 Eye Wash Stations (ANSI Z-358.1) - Eye wash stations are applicable to this dehvery
order and will be avadable for immediate use at the excavation and decontamination area.

6.4.73 Emergency Showers (per ANSI Z-358 1) - Emergency shower requirements are

apphcable to this dehvery order and wdl be avadable at the decontamination area.

6.4.7.4 Emergency Use Respirators - Chemical Warfare Materials do present a serious concern
at this project work area. Except for personnel in EPA Level A or B PPE, each person entenng
the containment structure wdl have an escape mask, either ready at the=r side or donned.

Personnel wearing EPA Level A or B will be prowded an emergency escape bottle in heu of the

escape mask.

6.4.7.5 Spill Control Materials - Spdl Control Measures are detailed m Section 7 of the Work Plan.

6.4.7.6 Fire Extinguishers - Classification 2-A:10-B:C fire extinguishers (5 pound) will be

maintained in the personnel transport vehicles at each work location.

6.4.7.7 Eye and Face Protection (ANSI Z87.1) - When mandated by PPE requirements,

personnel must wear appropriate eye and face protection; personnel requiring corrective lenses
wdl wear eyeglasses with approved corrective lenses, goggles over normal eyeglasses, or

goggles fitted w_th corrective lenses.

6.4.7.8 Heanng Protection - Required for personnel conducting site preparation with chain saws
and weed whackers, or personnel operabng or in the wcmity of heavy equipment operations

6.4.7.9 Head Protection (ANSI Z89.1) -- Personnel working in or visiting a hard hat area will be

issued and required to wear protective headgear. Hard hats will not be required dunng ordnance

operations unless head injury =s possible. Hard hats wdl be inspected dady for signs of cracks,
dents, or other defects that may reduce effectiveness.
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6.5.0 Emergency Evacuation

6.5.0 1 In the unhkely event that an emergency evacuatton ts requtred, radto or one long steady
horn blast wdlcommunicate notihcatlon for 30 seconds or more on an air horn, whtch indicates an
evacuation is imrnment. UXB personnel will immediately assemble at UXB's on-site office or at a
pre-destgnated upwind location (tf cherntcal release). The LCPM shall mamtain a proper
accounting of all personnel workmg on the site and any visttors on the site. In the event an
evacuation is _mposed, the LCPM will ensure all personnel on the attendance hst are physzcally
present at the evacuabon muster site or accounted for at a known and safe location. UXB
personnel wtll then proceed as directed by the SSHO.

6.6.0 Prevention/Minimization of Public Exposure

6.6.0 1 The UXO team wdl report unauthorized personnel entering the work area to the LCPM,
who m turn wtll request assistance from The Depot's Security department m removtng the
unauthorized personnel from the area. UXO operattons wtll halt until unauthonzed personnel
have vacated the work area.
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Table 6-1 SSHP
SSHO UXO Operation Inspections

DESCRIPTON - ':, .i _ _ • - '_ _' •
,,: _:. • , AMOUNT:

After.each
consirucuon aRe

Construction of Containment Structure 1 Wsual Observatton Daily

Excavat=on Effort 1 Visual Observation Daily

Samphng V=sual Observat=on

Day Box 1 Visual Observation

Recovery of CWM/UXO 1 Vtsual Observation

Inert UXO and Related Scrap Turn-In 1 Visual Observation

Personal Protection 1 V_sual Observation

Work Practices 1 Visual Observation

S_te Control 1 Visual Observation

1
Emergency Response/Ftrst Aid
Eau_oment

Wsual Observabon

Daily

Daily

During Operation

Daily

Daily

Daily

Daily

Weekly
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Table 6-2 SSHP
Training Requirements for On-Site Personnel

Health and Safety for Hazardous Waste Operations tO-Hours Once

and Emergency Response -

29 CFR 1910 120

-Hours Mol_l_zaspn
Excavations, Fall Protection, Permit-

reqmred Confined Space

29 CFR 1926 Sabparts B, P, and M

29 CFR 1910 146

Health and Safety for Hazardous Waste Operations

and Emergency Response -

29 CFR 1910 120

Supervised Feld Experience

Site-Specrfic

SSHP, Respons_b_es, Hazards, PPE, Safe Work

Prances & Equ=pmeritUse, Medical Sutvedlance,

DecentammatJon,Emergency Response, UXO Refresher

-Houm Annual

3-Days Once ln
Camer

-HOU_ M0bkzspon

o =

o

(_ ¢n E =s

v' v' v' v'

v' V' v" v'

_' v' I," l/

v' v'

v" v' v'

_o #.
_=

v' v'

v' v'

i/

v' v'

==

L¢I

v'

Supervmor's Health and Safety for Hazardous Waste 8-Hours

Operabons and Emergency Response- 29 CFR

1910 120

tazard Commumeation 29 CFR 1910 1200

Hazards of matenals used/encountered

,feanng Conservabon 29 CFR t 910 95

Physcal/psysholog¢_ effectsof noise levels

NOlssexposure [imds

SalectmNuse/llmltabons ofprote_on

)nce

l-Hour _10bllLZatlon

1-Hour _obtbzal]on

:irst Aid and CPR

mlmmum of2 trained UXB personnel on-s=te)

Equwalent to Amencan Red Cross training

31oodbome Pathogen - 29 CFR 1910 1030

, Protestlve Equipment

• Containment and Dcspesalof Waste

_hsltor

. Operatmnal A_lJes & Hazards
• Saundanss of Work Area and Entry/Ex_

. Emergency Evacuaspn & AssemblyPoints

• PPE

Morning Safety Meetings
• Pots_al hazards and nsks

- Encounters w_h hazardous materialsto date

Supervlsor's Safety Meeting

3-Day_ Every 3 Yearn

!-Hours _sh First

_Jd/CPR

15-Minutes Once per_,9t

t5-Mmutes Oady, Pnorto

Oper_ons

O-Minutes Weekty

e'

v'
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Table 6-3 SSHP

Minimum Levels of Protection

Site Management MD_D I I i/ i/ i/Site Preparation(etracture& equip constractJon) i/ i/ i/ i/ ! i/

Charactenzetlon Sampling* i i/ I i/ i/ i/ i/

Intraslve Excavatton (non CAIS) Mnd D I i/ I i/ i/ I/ i/ i/

FLeldMonltonng Mc I i/ I i/ i/ i/ i/

Filter Removal/Replacement (Clean) Mc i/ i/ i/

:liter Removal/Replacement i/ i/ i/

Contam=nated)

,egregat]on of CWAs i/ I I i/ l/

_peratlon o| ShakerTable in CAIS Area i/ i/ i/

_onltonng of Investigative DenvedWaste i/ _ I i/ I" is'

_)lspostionof Non..ContamlnatndWaste I I i/ i/ i/ i/

Deeontamlnabonof ContaramatedWaste i/ I I i/ i/ i/

k'tonitonngof Soil and Debns M{ I i/ I i/ i/ i/ i/ i/

a_sposdJonofNonContam,nated I I i/ i/Sodand Debns Mq i/ i/ i/ i/

Decontaminationof Contaminated Soiland Debns , i/ I _ i/ i/ i/ ' i/

Mon[tonngof Scrap Metal M, I i/ I i/ i/ I/ i/ i/ i/

Decontam,nat,onof Scrap Metal i/ I i I" i/ i/ i/

PDS NI I I
Compliance Sampling M I i/ I i/ i/ i/ i/

Backfill M I _ i/ i/ i/ i/ i/ i/

Close..out/Demob,l,zat,on I l i/ i/ i/ i/ i/
EmenaencvRescue i/ I I i/ i/

(* See Table 6-4 for specific site requirements.)
NOTE 1: Personnel ass=gned to the Personnel Decontaminabon Stabon (PDS) shall wear one

level down from the personnel being decontaminated but shall not downgrade below PPE Level

D.
NOTE: 2: Latex gloves shall be worn under butyl rubber gloves at all levels of PPE.

NOTE 3: Office personnel are exempt from PPE requirements when performing routine non-field

admmlstrabve duties in the office.
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Table 6-4 SSHP

Specific PPE Requirements

i_ _._,_,_,_,:_'_;_: _ ;_;:_,_Arb:a Of Concern Sl_ecific _PE;Requi i_mbnt_ _ _ :_

! Site PPE Justification
Mod D will be worn by all personnel who enter the containment structure

24-B Modified Level D

Level B and
24-P Modified Level D

1 Level B

from the onset of intrusive acbvlties until all work within the structure has

been completed and determined free of hazardous material. Each person
who enters the containment structure MUST have an operabonally ready

escape mask at their side to provide resp=ratory protecbon _n the event a_r
mon=toring or other warning devices indicate a toxtc release. Should this

occur, all personnel will immediately don the=r escape mask and evacuate
the structure and proceed through the Personnel Decontamination

Station. All personnel involved m the operation will be famdzar with
vanous aud=o and wsual warning indicators from each momtoring
instrument. Modified D does NOT prowde protect=on from absorpt=on

of vapors through the skin. Any mdtcatlon of a release must be evaluate(

and, ff necessary, PPE wdl be upgraded.
The backhoe operator shall be =nMod D unless a positive ind=cat=on _s
obtained from an a_r monitor. The mibal entry party m the p_t wdl be in
Level B PPE. If field-monitonng equipment reveals the area to be free of
CWM and other hazardous/toxic waste, the SUXOS may downgrade the

PPE to Mod D.

Due to the poss_b=l_ty of encountenng raw CWM from CAISs, all personne
within the containment structure wdl be m Level S PPE. Moreover, due tc

the h=gh probabdlty of encountenng small objects at Site 1, sod will be
screened to fac=htate segregabon of so=l from foreign debns. Th_s tactde

operation greatly enhances the probabihty of direct exposure and
demands strict adherence to the proper care and utihzation of PPE.
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7.0 Medical Surveillance

7.1.0 General

7 1.0.1 All on-site personnel will part=clpate in medical survetllance, in accordance with 29 CFR
1910.120, and DA-PAM 40-173. The program w=ll consist of a basehne examination and an

annual re-exammahon.

7.1.0 2 Medical examinations will be conducted under the supervision of a licensed physician who

is board eligible in Occupational Medicine by the American Board of Preventive Medicine and

certified by the Amencan Board of Independent Medical Examiners. An occupational physician
wdl review the exam/test results UXB headquarters personnel will have their examinations

performed at:

Corporate Health Center

46440 Benedict Drive, Suite 108

Sterling, VA 20164

(703)444-5656

7.1.0 3 UXB and the physician shall determine the minimum content and frequency of the medical
exammahons/tests, based upon probable stte condttlons, potenhal occupational exposures, and

required protecttve equtpment. At a mlntmum, examinations will consist of a medical and

occupattonal htstory review, btood tests, and urine tests for contaminants of interest,
electrocardiogram, pulmonary function tests, chest x-ray, and general physical examination

(including hearing and vlsLon).

7.1.0.4 The written opinion of the attending phystclan wtll be maintained on-site and made
available to the Contracting Officer for review. Exammation results of employees who terminate

employment or who have worked on a hazardous waste project are also maintained at UXB's

Corporate Office.
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8.0 Environmental and Personal Monitoring

8.1.0 General

8 1.0.1The purpose of monitoring the work area is to _dentlfy and quantify contaminants m order
to determine the level of worker protection needed. The two principal approaches for identifying
and quantifying contaminants are (1) on-site use of direct reading instruments and (2) laboratory
analysis of air samples obtained by a sampling pump and collection media (e.g., filters, sorbent
tubes, etc.). Direct-reading instruments provide immediate information for rapid decision-making,
but they are not compound specific and have limited detection levels. Data obtained from real-
t_me monitoring are used to assure proper selection of personal protection equipment,
engineering controls, and work practices. Laboratory analysis provides better detection limits,
more quantitative results, and can specifically _dentlfy constituents; however, the results are not
_mmedlately available. Laboratory analysis will be conducted at the dl.scretfon of the site safety
offlcer/CIH. Only American Industrial Hygiene Association accredited laboratories w_ll be used to
analyze samples.

8.1.0.2 All d_rect-readmg instrumentation and sampling media will be assembled and calibrated
(pre- and post-shift) per the National Institute of Occupational Safety and Health Manual of
Analytical Methods and/or the manufacturer's specifications. Personnel will be trained and
qualified to operate specific air monitoring instruments and sampling equipment. Continuous air
monitoring in the breathing zone of the workers will be conducted initially; periodic monitoring
may be conducted after the imtial assessment as d_rected by the s_te safety officer/CIH.
Calibration data and air monitoring results will be documented.

8.1.0 3 The "action level" is typically 50% of the published occupational exposure limit for specific
chemical constituents or as stated below for non-specific instrumentation. If the acbon level ts
exceeded, work will cease, the area will be evacuated, and the site supervisor and CIH will be
notified to direct corrective actions.

8.1.0.4 Specific air momtorlng for worker protection includes the following:

Flammable/Explosive Atmospheres: A combustible gas indicator will be used to monitor
flammable/explosive atmospheres. The action levels for the combustible gas indicator wdl be
set at 10% of the lower exploswe hmlt (LEL) and at oxygen (02) levels of less than 19.5%_or
greater than 23.5%. Any sustained LEL readings above 5% will be investigated by the site
safety officer/CIH. Oxygen and LEL readings will be read concurrently to ensure an accurate
LEE measurement.

Toxic Gases: Toxic gases such as carbon monoxide and hydrogen sulfide will be monitored
with direct-reading electrochemtcal sensors The action level for carbon monoxide is 12 5
parts per mllhon (ppm) and the action level for hydrogen sulfide is 2.5 ppm. Colortmetric
indicator tubes for oxides of n_trogen and sulfur dioxide will be used to supplement air
monitoring as directed by the site safety officer/CIH.

Orqanlc Vapors: Air monitoring for organic vapors will be conducted using a photoiomzation
detector (PID). The PID action level _sa sustained reading (i.e., 20 seconds w_thm a worker's
breathing zone) at or above 5 ppm.

Particulates" If operations have the potential to produce airborne particulate, monitoring will
be conducted by a direct-reading instrument or sample collection and laboratory analysis.
The actton level for inhalable particulate is 5 mdligrams per cubic meter (mg/m3). The need
for additional particulate monltorlng, such as respirable particulate or silica, will be assessed
by the site safety offlcer/CIH.
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8.2.0 Excavation Areas CWM Concerns

8.2.1 Air Monitoring

8.2.1.1 Air Filtration

8.2 1.1.1 The containment structure (SprungTM building) has a negative air pressure filtration
system that will replace all air inside the containment six times an hour. Due to this high rate of
air exchange the probability of even approaching any airborne exposure limits is an unhkely
scenario.

6.2.1.1.2 In the event readings at or above the action level are encountered, work will cease and
workers shall immediately exit the work area. An increase in PPE shall be instituted until
corrective action is completed or readings return to safe levels. Readings at or above the action
levels will be relayed to the SSHO and the CIH. UXB's certified industrial hygienist (CIH) may be
reached at (703) 724-9600.

8.2.1.2 CWM Air Monitoring/Sampling Types and Frequency

8.2.1.2.1 Edgewood Chemical and Biological Command (ECBC) is responsible for performing all
CWM monitoring. The fallowing paragraphs provide a generalized summary of CWM monitoring.
A detailed description of CWM monitoring requirements, procedures, and equipment is provided
in the ECBC Monitoring Plan.

8.2.1.2.2 During remedlation activities, ECBC personnel will continuously monitor all work areas
for the presence of CWM vapors in real time using the Miniature Chemical Agent Monitoring
System (MINICAMS) and Real Time Analytical Platform (RTAP). Real time monitoring for
mustard and lewisite vapors will also be performed at the inlet to the fitter system providing
negative pressure to the filtered containment structure and the personal decontamination station
(PDS). Lewisite monitoring wdl only be conducted at the CAIS burial site. ECBC will atso monitor
filtered containment air at the mid-bank of the Filter Unit. This is the area between the first and
second charcoal filter bed. Monitoring locations and procedures are described in the ECBC
Monitoring Plan located in Book 3 of the Safety Submission. If the mid bank testing indicates
CWM break-through, all work inside the containment will be stopped ECBC will perform
confirmation sampling as indicated in the ECBC Monitoring Plan.

8.2.1.2.3 Mobile area monitoring will also be performed for CWM using Depot Area Air Monitoring
System (DAAMS) tubes. The DAAMS samples will not be used to immediatety warn of
hazardous conditions. They will be used to confirm the results of the real time monitors and
document conditions over time;. The DAAMS samples will be collected as described in the ECBC
Monitoring Plan in Book 3 of the Safety Submission.

8.2.2 Area 24B CWM Concerns

8.2.2.1 According to documentation provided, Area 24B was used to dispose of bulk sulfur
mustard (H) agent. The mustard agent was decontaminated in a slurry of chlorate of lime. The
potential decomposition products are carbon dioxide (COz), chloride, and sulfate.

8.2.3 Area 24A Concerns"

8.2.3.1 According to documentation provided, Area 24A was used to dispose of bomb fragments
potentially contaminated with mustard agent (H). The potential decomposition products are
carbon dioxide (CO2), chlodde, and sulfate.
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8.2.4 Area 1 CWM Concerns

8.2.4.1 According to documentation provided, Area 1 was used to dispose of Chemical Agent

Identification Sets (CAIS). Each kit contained a minute quantity of active chemical agent

(mustard, lewisite, chloroplcnn, and phosgene). The most common decomposition products of

these products are CO2, Chloride, HCL, and Phosphate. Colonmetnc Tubes shall be utilized to
detect the presence of HCL (Hydrogen Chloride) which is a decomposition product of phosgene

and Lewisite. Samples shall be collected hourly during intrusive excavations

8.3.0 Non-CWM Monitoring Concerns

8.3.1 General

8.3.1 1 UXB ts responstble for performing all non-CWM stte momtonng. The following paragraphs
provide a detatled descnptton of non-CWM monitoring requtrements, procedures, and equipment.

The following pieces of equipment are required for conducting non-CWM health hazard
assessments and monitonng at the site:

MX 251 Combination Combustible Gas Indicator. Lower Explostve Limit- LEL (Methane) and

02 Concentratton;

T8551 Carbon Dioxide/Carbon Monoxide/Temp./Humidity Continuous Monitor;

Norse Dosimeter/Sound Level Meter;

PDM-3 Mmlram AerosoVDust Monitor;

Colorimetnc tubes for hydrogen chloride (HCL).

8.3.1.2 During excavation activities inside the containment structure there _s the concern of h_gh
carbon monoxide (CO) levels from heavy equipment emissions. This is a concern any time

excavation activities occur in the containment structure.

8.3.1.3 Due to potential pockets of methane gas (a volatile organic compound-VOC.) in
excavated areas, continuous monitoring for flammable gas (LEL, Lower Explosion Limit:

Methane) and oxygen content shall be conducted.

8.3.1.4 No_se level hazards shall be momtored periodically through the work shift (i.e. during

heavy equipment operation) utilizing a Noise Dosimeter/Sound Level Meter.

8.3.1.5 Airborne dust is a concern at any excavation stte. Due to the use of a containment

structure with regulated minimum air changes, this may not be a concern for this project. Until
this can be verified, dust monitoring will be conducted during excavation activities.

8.3.2 Non-CWM Monitoring Equipment

8.3.2.1 The following sections briefly describe the conditions under which the equipment must be

used.

8.3.2.1 Combination Combustible Gas Indicators (CGI)/Oxygen Monitor/Carbon Monoxide

8.3.2.1.1 Combustible gas indicators are used to identify when flammable materials are in the

flammable range. The CGI w_ll report units in percent of the lower explosive limit (LEL) and are
valuable in determining when-methane is present The CGI shall be used dunng intrusive
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activities, as necessary, to rule out methane pockets in the ground It _s recommended that the
CGI be placed as close as possible to the work site and operated continually with the alarm set at
the action level for stopping work 0 e., 10 percent of the LEL) The UXB SSHO or his designee
will record CGI readings at 30-minute intervals. The 02 and CO detectors will monitor to assure
that the earth moving machinery _snot generating a hazardous atmosphere.

8.3.2.1.2 Oxygen deficiencies are not expected to occur. The oxygen readings should be
evaluated periodically (every 30 minutes) to ensure that another gas is not displacing oxygen or
that the meter is functioning properly.

8.3.2.2 Sound Level Meters (SLM)/Noise Dosimeter

8.3.2.2.1 Noise measurements must be characterized m order to prescnbe the correct amount
and type of hearmg protection, and to designate zones where heanng protectton ts requtred.
Noise levels may be monitored using a SLM or a dosimeter. The UXB SSHO will coordinate the
noise-monltonng program. Any norse monttoring equipment that will be used must meet OSHA
requ=rements (ANSi $1.4-1971, R1976- "Specifications for Sound Lever Meters, Type 2"). All
measurements will be taken on the 'A' scale in the slow response mode. This monitor will be

factory calibrated.

8.3.2.3 Dust Monitors

8.3.2.3.1 Chemicals that may present an inhalation hazard via dust include metals and other non-
volatile compounds. Real-time air monitoring for dust Is required during mvasive activities.
Monitoring w_lt be performed continuously using miniature real-time aerosol momtor (MINIRAM)

with an alarm set to 2.5 mg/m 3. The MINIRAM wtll be cahbrated daily in accordance wtth the
manufacturer's instruct{ons

8.3.2.2 Colorimetric Tubes

8.3.2.4.1 Colonmetric tubes will be used to detect hydrogen chloride (HCL) a decompos[ton
product of phosgene and lewisite. Readings w_ll be collected hourly during mvasive work. It
should be noted that there is a reported +/- 25% accuracy associated with the Colorimetric tubes.

8.4.0 Non-CWM Action Levels

8.4.1 Organic Vapors

8 4 1.1 Site-specific organic vapor action levels are set for the site as follows:

1. < 5 ppm Continue work;

2. > 5 ppm for 5 minutes Evacuate area and consult with the UXB CIH.

8.4.2 Combustible of Flammable Atmospheres

8.4.2.1 The following hmitswill be used for potentially combustible or flammable atmospheres:

1. <10 percent LEL Continue work, consider organic vapor readings and toxicity;

2. >10 percent LEL Cease activities and evacuate the site for evaluation with
UXB CIH.
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8.4.3 Oxygen Concentration

8.4.3 1 The following limits will be used:

1. < 19.5 % Evacuate s_te and evaluate. Must use supplied air respirator for re-entry.

2. 19 5 % to 23.5 % Continue work.

Evaluate the monitoring equipment, tf correct, potential explosion hazard.3. >23.5%

8.4.4 Noise

8 4 4.1 The following hm_tswill be used:

1 < 85 dBA Contmue work.

2. >85 dBA Use hearing protection device rated at no less than the amount
that would bring the exposure to under 85 dBA.

85 8 hours

90 4 hours

95 2 hours

100 1 hour

105 0.5 hour

110 0.25 hour

8 4.4.2 Additionally, disposable hearing protection devtces shall be avadable to site personnel
upon request.

8.4.5 Nuisance Dust

8.4.5.1 The following limtts will be used:

1. 2.5 mg/m 3 Implement dust suppression techniques. Optional use of Level C with
half or full-face APR with HEPA filters or combination organic
vapor/HEPA filter if orgamc vapor action level also is reached.

2. 5 mg/m 3 Mandatory use of Level C w_th half or full-face APR with HEPA filters or
combination organic vapor/HEPA filter if organic vapor action level also
is reached.

8.4.6 Carbon Monoxide

8.4.6.1 The following hmits will be used:

1. <25 ppm Continue work.
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2 >25 ppm Evacuate area and consult w_th UXB CIH

8.5.0 Meteorological Monitoring

8.5.0.1 Meteorological monitoring for this CWM will consist of the SSHO tuning to a _ocal radio
station and/or calling the weather station for weather reports and forecasts. Refer to Section 10,
Table SSHP 10-1 for telephone numbers.

8.6.0 Noise Monitoring

8.6 0 1 Personnel operating, or in the vicinity of heavy equipment, and personnel conducting site
preparation with chain saws and weed whackers, are required to wear heanng protection.

8.7.0 Radiation Monitoring

8.7.0.1 Not applicable to this delivery order. Based upon a review of avadable documentation and
the Scope of Work, radiation ts not a hazard at this site.

8.8.0 Monitoring/Sampling Protocol

8.8.0.1 Sampling and monitoring protocols are the responsibility of ECBC (Book 3, Safety
Submission).

8.9.0 Corrective Action

8.9.0.1 The SSHO will administer corrective actions, when necessary, as directed by the CIH.

8.10.0 Heat Stress Monitoring

8.10.1 Heat Stress Monitoring and Work Cycle Management

8.10,1.1 Both heat stress and heat strain must be assessed in evaluating worker safety and
health, using the demsion tree diagram shown at F,gure SSHP 8-1.

8.10.1.2 Heat stress ;s the net load on the body wtth contnbuttons from both metabohc heat
production and external environmental factors mcluding temperature, relatwe humtdtty, radiant
heat transfer, and atr movement, as they are affected by clothing,

8.10.1.3 Heat strain Is the net physiological load resulting from heat stress.

8.10 1.4 TLVs specified m Table SSHP 8-1 refer to heat stress condittons under which it is
beheved that nearly all heat acclimatized, adequately hydrated, unmedtcated, healthy workers
wearing hght-weight summer clothing may be repeatedly exposed without adverse health effects.
The work areas are assumed to have at least some air movement. When the WBGT values in
Table SSHP 8-1 must be exceeded, the guidehnes inTable SSHP 8-2 must then be followed.

8.10.2 Physical Barriers to Heat Loss

8.10 2.1 Evaporation of sweat from a person's skin can be an important means of dLssipating heat
from the body. Also, the free movement of cool, dry atr over the skin's surface optimizes heat
loss. Water vapor impermeable or thermally insulating clothing, encapsulating sutts, and similar
convectwe and evaporative barners can severely restnct heat loss and produce life-threatening

Dehvew O_er0Ol2
November1999
SSHP

DRAFT FINAL 42



UXBInternattonal, Inc
Former Defense Depot Memphts, Tennessee 5 7 4 3 3 6

heat strata, even when the ambient air temperature, rad=ant heat, and humsd=ty are low.
Whenever workers wear such restrictive clothing, it is essential that extra caution be exercised.

8.10.3 Wet-Bulb Globe Temperature (WBGT)

8.10.3.1 Since measurement of deep body temperature is impractical for monitonng the workers'
heat load, the measurement of environmental factors is required to correlate with deep body
temperature and other physiological responses to heat. The Wet Bulb Globe Temperature
(WBGT) Index is the simplest and most suitable technique to measure the environmental factors.

8.10.3.2 Measurement of WBGT offers a useful, first-order index of heat stress by assessing the
net effects of dry air temperature, radiant heat transfer, and ambient humidity. It may not,
however, sufficiently reflect the effects of a_r movement on convective heat transfer or
evaporative heat loss (typically major avenues of heat loss) and it does not by itself account for
heat produced by physical work, often a major source of heat strain.

8.10.3.3 WBGT values are calculated using the following equation:

WBGT = 0.7 NWB + 0.2 GT + 0.1 DB

WBGT = wet bulb globe temperature index

NWB = natural wet-bulb temperature

GT = globe temperature

DB = dry-bulb temperature

8.10.3 4 The WBGT requires the use of a black globe thermometer, a natural (static) wet-bulb
thermometer, and a dry-bulb thermometer.

1. The wick of the natural wet-bulb thermometer should be kept wet w_th distilled water
for at least 1/2hour before the temperature reading is made. The w_ck should extend
over the bulb of the thermometer, covering the stem about one additional bulb length.

2. The dry-bulb thermometer must be shielded from the sun and the other radiant
surfaces of the environment without restricting the a_rflow around the bulb.

3. The globe thermometer should be exposed at least 25 minutes before it is read.

4. A stand should be used to suspend the three thermometers so that they do not
restnct free airflow around the bulbs, and the wet-bulb and globe thermometers are
not shaded.

8.10.3.5 As Table SSHP 8-2 indicates, acceptable WBGT exposures depend on the rate of
metabohc heat production and the balance of work and rest periods.

8.11.0 Work Rate

8.11.1 Introduction

8.11.1,1 As shown m Table SSHP 8-3, physical activity can impose high rates of heat production.
It is commonly the major source of heat strain, even when there is little or no environmental heat
stress. The metabohc heat resulting from such actMty can be an especially senous threat for
someone wearing water-vapor-barrier or heat-insulating clothing, or an encapsulated suit. Even
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in cool and dry ambient conditions, high work rates or wearing such clothing require that the
gwdehnes in Table SSHP 8-2 be followed.

8.11.2 Heat Acclimatization

8.11.2.1 Periodic physical activity performed under heat stress conditions normally induces
physiological changes, including those in Table SSHP 8-4, that allow a worker to withstand heat
stresses with reduced heat strain. Heat acchmatizat_on is acquired gradually over weeks of
continued physical achwty under heat stress conditions. Its loss begins when the activity under
heat stress conditions is d_scontinued.

8.11.3 Heat Strain

8.11.3.1 Heat Strain manifests itself in four disorders - Heat Stroke, Heat Exhaustion, Heat
Cramps, and Sunburn. The symptoms, treatments, warnings, and prevention of each of these
disorders and a work/rest schedule are noted In Table SSHP 8-5.

8.11.4 Optimizing Safety and Health

8.11.4.1 People who are least endangered while working in heat stress conditions are young and
appropriately clothed, in good general health and physical cond_tton, not obese, and adequately
hydrated with electrolyte concentrattons in normal ranges. To help assure that safe and healthy
conditions are maintained, the guidelines in Table SSHP 8-6 should be followed.

8.12. Cold Stress Monitoring

8.12.0.1 Cold Stress disorders includes Hypothermia, Frostbite, and Chilblain. The symptoms,
treatment, and prevention of these disorders, plus work/rest cycles are detaded in Table SSHP 8-
7.

8.12.0.2 The ACGIH cold stress standard shall be the minimum protocols for cold stress, Table
SSHP 8-8. The cooling power of wind on exposed flesh is depicted in Table SSHP 8-9.
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Figure 8-1 SSHP Evaluating Heat Stress and Strain
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Table 8-1 SSHP TLVs for Heat Exposure

Hourly Activity _ _._,L-._',

100% Work
75% Work - 25% Rest
50% Work - 50% Rest
25% Work - 75% Rest

• _: _: Moderate:., - ._;- Heavy_ _-",,_ , Light "'_ _ ' _ _ _'_:;
30.0°C/86.0°F 26.7°C/80.0°F 25.0°C/'77.0°F
30.6°C/87.0°F 28.0°C/82.5°F 25.9°C/78.0°F
31.4°C/89.0°F 29.4°C/85-0 °F 27.9°C/82"5°F
32.2°C/89.5°F 31.1 °C/88.0°F 30.0°C/86.0 °F

Temperature values in WBGT
Refer to Table SSHP-8-3 for work rates.
Work and rest environments are assumed to be the same. If dtfferent, hourly bme-weighted average

WBGTs must be calculated.
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Table 8-2 SSHP Guidelines for Heat Exposure Limits

Always monttor signs and symptoms of heat-stressed workers (refer to Table SSHP 8-5). When
WBGT-TLV cntena (Table SSHP-8-1) are exceeded or water vapor impermeable clothing is worn,

discontinue any environmentally induced or acbvity-mduced heat stress for a person when any one of

the following indicators is exh_btted.
Sustained heart rate is greater than 160 beats per minute for those under 35 years of age
Susta=ned heart rate is greater than 140 beats per minute for those 35 years of age or older

Complaints of sudden and severe fatigue, nausea, dizziness, hghtheadedness, or famtmg
Penods of inexphcable irritabtlity, malaise, or flu-like symptoms

Sweatmg stops and the skin becomes hot and dry

Good physical htness and adequate hydration are the first lines of defense against heat stress

Restmg

Light

Moderate

Heavy

Table 8-3 SSHP Examples of Metabolic Heat Production

¢twny

S _inq quietly

Sitting with moderate arm movements

Stttmg wtth moderate arm and leg movements

Using table saw
Standmg with hght work at machine or bench and some walkmg about

Standing with hght work at machine or bench while using mostly arms

Replacmg tires
Standing with moderate work at machine or bench and some walking about

Walking about wtth moderate lifting or pushing

Carpenter sawing by hand

Shoveling dry sand
Heavy assembly work on a noncontinuous basts
Intermtttent heavy lifting with pushing or pu ng (pick and shovel work)
Shovelmcl wet sand

150
175

215

220
250

255

26O

360

475

480

50O

520
535

Table 8-4 SSHP Heat Acclimatization Benefits

Improved productwity and safety
More stable and better regulated blood pressure which promotes lower pulse rates, less fabgue,

improved alertness, and focus of attenbon
More finely tuned sweating reflexes with increased sweat production rate at lower electrolyte

concentrattons, when needed

Fewer and less severe signs and symptoms of heat strain for the same level of heat stress
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Table 8-5 SSHP Heat Strain Monitorin_l

TROKE Sun Stroke results from the d sruption,of the body's'heat regiJlating system, produ_ng ,: _' ',_*:.HEATS ( _ ) _..... ,,, _,, _ _ ". _ • ....
sxceesve "h hbod temperature CanbecausedbyconUnuousexP°_uret0"hlgh'tem_ra!ui_es_,f°.r_,'li"!e'_' _.
_ree hours.: RAPID COOLING IS URGENT TO PREVENT DEATH. , -_ .....

SYMPTOMS: • Extremely high body temperature, often 1060 Fahrenheit (F) or above

• Skin IS red, hot, and dry, sweating is absent

• Pulse is rapid and strong
•Convulston or collapse is possible

• DeJlnum, disorientation, or unconsciousness is possible

EMERGENCY TREATMENT'

• Immediately call for emergency help
• Place person m an atr-condtt=oned room, vehicle, or m a shaded area (at a minimum)
• COOL THE PERSON RAPIDLY - remove the person's clothing, bathe the body m cool water, and

massage continuously (submerge m cool water, or at least admtmster a sponge bath). Fans or air

currents (such as hand fanning) also assist m the cooling process.
• When the back of the hand held against the v=ct=m's cheek indicates normal skin temperature, or

when mtemal body temperature reaches 102°F or less, discontinue the cooling process and wrap the

person m a blanket to prevent shock.

• Vlchm may sip liquids
WARNINGS: • Do not administer alcoholic beverages or stimulants (coffee, tea)

• If the body temperature begins to rise again, repeat the coolin_l process

PREVENTION: • Protect the body from radiant heat
• Break the workday into short work/rest pertads

• Dr nk enough fluids to replace those lost by sweahn{]

_EAT EXHAUSTION (Heat _rostration or.Heat Cgllapse) resul_en the clrculato_,system fails_to sufficiently:, :
" ....... r_ands m _ s_l b the ne_ t0_o(;l_the I_dy and'_deh_/drat,()rl;c.a_us_:J_bY _co _erL_a.te_for'_reasedbloodflowd e _ _Y ...... _...... :._,,,_ =_ "_ .'_

profuse sweating, :Failure to prowde qu_ck treatment can lead to heat stroke ......

SYMPTOMS: * Body temperature ts normal or shghtly elevated

• Skin is clammy and pale, and there is a moist, profuse sweating

• Pulse may be weak wtth low blood pressure
• Vtchm is ttred and weak

• VLchm may complain of dizziness or gtddmess, and fainting is posstble

•Posstble muscle cramps
• Possible nausea or vomding

• Mental state is generally rattonal

EMERGENCY TREATMENT:

• Place person in an atr condtttoned room, vehicle, or m a shaded area (at a mmtmum)

• Have person lie down; elevate feet 8 - 12 inches

• Loosen tight fitting clothing
• If consc;ous, have victim sip a glass of electrolyte replacement solution (Gatorade, ERG, or Squmcher).

Repeat ever 15 minutes to t hour, stop fluids if vomiting occurs.

• If symptoms perstst or return, immed_ately summon med=cal ass=stance

PREVENTION: • Schedule frequent rest penods

• Dnnk electrolyte liquids ever,/15 minutes to 1 hour to replace body flutds
s asms caused b oss'of electrolytes (due tO-SWu=tJi_g over an.exten_

HEAT CRAMPS, are mu,s_le pa.ms anted P .......... _ ...... .- ....... _'_ ._ ....... .... _ _:_:
period of tirne)! Not life threatening, but heat cramps may hinder work or.cause a potential hazardous situation •

SYMPTOMS: • Painful muscle cramps and spasms
• Heavy sweating, vomiting, and/or convulsions

• Normal, or near normal, pulse and blood pressure

• irrational behawor

EMERGENCY/MEDICAL TREATMENT:

• Quiet rest m a cool, shaded area
• Gently massage affected area

! I • If person is not veto tmg, gtve electrolyte fluids every 15 minutes to 1 hour

: ° If symptoms perstst, vichm should be transported to the nearest medical facility.
PREVENTION: • Salt food more heawly than normal

I ' • Drink electrolytesoluhons
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I • Eat salty foods durra 9 heavy sweat-producing activities .
WARNING: If on a low sodium diet or taking diuretics, consult your physician regarding the replacement ol

salts pnor to field actwities Be sure to explain any problems to the LCPM
• most common of the heat d sorders:'_ It is,usually a first-deg_ bum of, the epidermts,(f!rst layer i_SUNBURN tsthe ...... • _ _.. . ,: -_.. _i%_,-_'?

of skin), and ti_ effects may not be noticed or felt until several hours alter uxpu_u_¢, ........ ...........
SYMPTOMS: • Skin redness * Swelhng

• Pain • Bhsters, nausea, vomiting, chills (in severe cases)

EMERGENCY/MEDICAL TREATMENT:
• Put cold water on the burned area as qutckly as pess_ble

• Submerge severe burns in cold water or soak with wet cloths

• Elevate burned hmbs

• Do not break a bhster (this increases the chance of infection)

PREVENTION: • Cover exposed parts of the body
• Gradually expose the skin to the sun for 20 minute intervals per day, extending the time as

the skin builds its own natural protection in the form of a tan

• Use sun lotion, sun block, and sun shields Ireapply every hour, even on cloudy days)

HEAT STRESS MONITORING AND WORK/REST,_ CYCLE -_';_;;_J_::'_'_,'_;:_ :/'._"/_J_:_

The following will be implemented dunng field actiwties when the temperature exceeds 70°F The LCPM will
determine the appropnate work/rest schedule and ensure all personnel take the appropriate breaks, additional

breaks wdl be approved, as necessary.
Measure Heart Rate' To be conducted for 30 seconds as early as possible dunng the rest cycle The rate
should not exceed 110 beats per minute for most people. If the heart rate is htgher dunng the next rest period,

the following cycle should be shortened by 33 percent The reduction of the work cycle will continue until the

pulse rate reaches 110 beats per minutes.
Meas_reture orally w=th a chnieal thermometer as early as possible m the resting penod. If oral

temperature (OT) at the beginning of the rest penod exceeds 99.40°F, the worker wdl be prohibited from

continuing work until the OT is maintained below 99 4°F (37.4°C) The next work cycle will be reduced by 33%

if the oral temperature exceeds 99 68 °F (37.6°C)
Establish Work/Rest Schedule The SSHO wdl monitor personnel every two hours at temperatures above

73°F, and every hour at temperatures above 90°F. Cool dnnks wdl be available for consumption dudng rest

Table 8-6 SSHP (: , and Health

Encourage dnnking small volumes (approximately 1 cup) of cool or tepid water about every 20 minutes
Provide work settings w_th good ventilation and shielding from radiant heat sources

Assure co-worker observation to detect signs and symptoms of heat strain

Pay extra attention to those who take medications that compromise normal cardiovascular, blood

body temperature regulation, renal, or sweat gland functions

Never ignore anyone's signs or symptoms of heat stram

Table 8-7 Cold Stress

-IYPOTHERMIA is characterized b_ficbnt loss of body hbat_Mbdefatb'_es'm_ exhibit'the'fifst 7 _:°
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symptoms below. Severe cases are ndicated vath extreme y co d sk n; loss of consciousness faint pulse; and ,, '
shallow, infre uent, era a,rentl .absent res tration - death ma_v reshlt. " '. "_ _. _. ", " "

SYMPTOMS 1 Severe shivering 6 Repeated falling

2 Abnormal behavior 7 Inability to walk
3 Slowing of movements 8 Collapse
4 Stumbling 9. Stupor

5. Weakness 10 Unconsciousness

EMERGENCY/MEDICAL TREATMENT.

• A severely shivering worker shall immediately terminate work and exposure to cold

• Seek qualified medical help immediately
• Remove the victim from the hypotherrnla-producmg environment

• Keep handling to a minimum, DO NOT rub or massage the victim
• Cover the wchm lightly with blankets, plastic may be used for further insulation DO NOT cover

face.
• If victim is conscious, administer hot drinks, encourage activity (walking while wrapped in a blanket),

and DO NOT admmtster any form of sedative, tranquilizer, or analgesic (pain reliever), as they may facilitate

further heat loss.

i ye edfash,oo

SYMPTOMS: • frostmp or recipient frostbite ts a sudden blanching or whitening of the skin

• superficial frostbtte has a waxy or white appearance and is firm to the touch, but the tissue
beneath is reslhent

• ) frostbite ts an extremely serious condlbon in which bssues are cold, pale, and solid.
EMERGENCY/MEDICAL TREATMENT.

DO NOT rub effeeted part wtth snow
Slow rewarmmg m water at 1030 - 105°F
Gwe warm nutnbous dnnks (no alcohol).
Vtct_m should not smoke.

PREVENTION: Wear insulated garments In a la_red fashton
CHIEBI._IN isan inflammation sure to cold'moisture:';'.- _ ";_'_.- _"......_':_ _'_'_ _" ' • "_

t SYMPTOMS: ° Locahzed itching • Severe spasms

• Swelling • Pain

• Inflammation of fingers, toes, or ears
EMERGENCY/MEDICAL TREATMENT:

Warm gradually by placing parts m lukewarm water or wtth warm hands. Do not rub.
Place wcbm m warm but not hot room.

Give warm nutnbous dnnks.(no alcohol).
PREVENTION. Wear msulatedgarments in a layered fashton.

COLD STRESS PREVENTION AND WORK/REST CYCLE _o "_' ? ..... _' _ " ' <_' " '_"

_o • A work/rest regime and a heated shelter shall be provided, as needed. A change of clothing for each

worker shall be on hand Warm, non-alcohohc dnnks (avmd caffeine) and soup wdl be available, ff
required.

• Use the heated shelter at regular intervals when temperatures below 20°F or equtvalent wind chdt are

present. Frequency of breaks is dependent on enwronmental condlbons and each worker's needs.

• When entenng shelter, remove outer layer of clothing and loosen remammg clothing to permit sweat

evaporation. Do not return to work wtth wet work clothing•
• Heavy shivering, frostmp, excessive fatigue, drowsiness, irntabihty, or euphona indicate an tmmedmte return

to the heated shelter, o

• If condttlons are below 10°F or an equivalent wind chdl, the following shall apply:
Work under constant supervision and the buddy system
Reduce work rate to avoid heavy sweating
Instruct workers in warming procedures, tirst a_d, clothing, eating/drinking, and recognition of signs and

ms of _m endm frostbite, h othermla, or excesswe coohn.,.qwithout shwennq.
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Table 8-8 SSHP Cold TLVs

No

Air Temp Noticeable
Sunny Sky Wind 5 mph Wind 10 mph Wind 15 m }h Wind 20 mph Wind

Max Max. Max Max. Max.
Work No of Work No. of Work No of Work No. of Work No of

C (approx) F (approx. / Period Breaks Period Breaks Period Breaks Period Breaks Period 3reaks
-26t0-28 -15to-19 Norm. 1 Norm 1 75mln 2 55mln 3 40mm 4

-29 to -31 -20to-24 Norm. 1 75mln 2 55min 340mln 4 30mm
-32 to -34 -25 to -29 75 mm 2 55 mln 3 ¢0 mln 4 30 rain 5 Non-emergency

-35 to -37 -30 to -34 55 mm 3 40 rain 4 30 mln 5 Non-emergency workshouldcease
-38 to -39 -35 to -39 40 mln 4 30 mln 5 Non-emergency work should cease

-40 to -42 -40 to -44 30 mln 5 Non-emergency work shouldcease

-43 & beiot -45 & belo_ Non-emergency work shouldcease

work should cease

Notes for Table

1. Schedule applies to any 4-hour work penod with moderate to heavy work activity, with warm-up
periods of ten (10) minutes In a warm location and with an extended break (e.g., lunch) at the end
of the 4-hour work period in a warm location. For L_ght-to-Moderate Work (hmited physical

movement): apply the schedule on step lower. For example, at -35C (-30F) with no noticeable
wind (Step 4), a worker at a job with httle physical movement should have a maximum work

penod of 40 minutes with 4 breaks in a 4-hour period (Step 5).

2. The following is suggested as a guide for estimating wind velocity if accurate information is not
available:

3.

4.

5.

6.

7.

5 mph: hght flag moves

10 mph: light flag fully extended

15 mph: raises newspaper sheet

20 mph: blowing and drifting snow

If only the wind chill cooling rate _s available, a rough rule of thumb for applying it rather than the
temperature and wind velocity factors given above would be: 1) special warm-up breaks should
be m_t_ated at a wind chtll cooling rate of about 1750 W/m2: 2) all non-emergency work should
have ceased at or before a wind chill of 2250 W/m2. In general, the warm-up schedule provided

above shghtly under-compensates for the wind at the warmer temperatures, assuming
acchmatizatlon and clothing appropriate for winter work. On the other hand, the chart slightly

over-compensates for the actual temperatures m the colder ranges because windy conditions

rarely prevail at extremely low temperatures.

8. TLVs apply only for workers in dry clothing.
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Table 8-9 SSHP

Coolin 9 Power of Wind on Exposed Flesh Expressed as Equivalent Temperature

Estimated Windspeed :_. ' " - ActuaITemPerature Readin
. (in mPh)-,:/., " .... _ " _ " " '

140130120 I0 I- 01-201-301-401-50I- 0II
/

Calm 50 40 .I
5 48 I 37

10 40 I 28
15 36 22

20

25

30

35

40

Equivalent Chill Temperature (o F)

30 20 10 0 -10 -20 I -30 -40 -50 -60

27 16 6 -5 -181-26 -36 -47 -57 -68

16 4 -9 -24 J -33 -46 -58 -70.1 -83 -95

9 -5 -18 J -32 -45 -58 -72 _ -99 -112

Wlndspeeds greater than
40 mph have Itttle
addltsonal effect.

32 18 4

30 16 0

28 13 -2

27 11 -4

26 10 -6

-10 -25

- 15 -29

- 18 -33

-20 -35

-21 -37

-- -39 -53 -67J-82 -96 -110 -121
-44 -59 _ -88 -104 -118 -133

-48 -63 I -79 -94 -109 -125 -140

-51 -67 I -82 -98 -113 -129 -145

-53 -69 I -85 -100 -116 -132 -148

Little Danger Increasing Danger I Great Danger
In < 1 hr w_th dry skin. Danger from freezing of Flesh may freeze wtthm

Maximum danger of false exposed flesh within 30 seconds.
sense of security, one minute.

Trench foot and tmmerston foot may occur at any pomt on this chart.
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9.0 Site Control

9.0 1 S_te control is an _mportant part of a field health and safety program. The purpose of site

control ts to mmimtze potential contamination of workers, protect the pubhc from the site's

hazards, and prevent vandalism of the site operations. Site control requires the establishment of
s_te work zones, a communtcat_ons network, an evacuahon protocol, and site secunty. Personnel

on site will use the buddy system and will maintain communication or visual contact between
team members at all times. The posslbihty of exposure or transaction of substances wdl be

reduced or ehmmated by.

• Estabhsh_ng physical barners (e g. fencing, contamment structure, etc.) to exclude

unnecessary personnel from the general area.

• Settmg up manometers at three Iocattons, and performing pre-operational tests on the
contamment structures filter units using HEPA filter and carbon filter mtegrity testing

methods.

• Establishing work zones around each site work area.

• Establishing control points to regulate access to work zones.

• Minimizing the number of personnel on stte consistent with effective operations.

• Implementmg appropriate decontammatton procedures.

9.1.0 Site Work Zones

9.1.0.1 After confirming the appropriate level of PPE for site entry and determining the general
wind direction (for evacuation purposes only), site work zones including an Exclusion Zone (EZ),
a Contamtnation Reduction Zone (CRZ; includes a personnel/equipment decontamination), and a

Support Zone (SZ) shall be estabhshed The SSHO is responsible for defining, marking, and

enforcing the zones. The work zones for Bunal Site 1 are depicted m Figure 9-1.

9.1.1 Exclusion Zone

9.1.1.1 The exclusion, or "hot," zone is the zone where contammatlon or potential contammation

exists. Consequently, all personnel entering the EZ must wear prescribed PPE, and adhere to
the training and medical surveillance requirements presented in Sections 6.3 and 7.0,

respectively As described in the work plan, a filtered air containment structure wtth a negative atr
filtration system will be constructed over the site to protect site workers, support personnel, and
the pubhc (Fig. WP 3-1) The interior of the filtered containment structure is considered the EZ.
The filtered containment structure wdl be of suftecient size to include all equipment necessary to

perform site remediabon tasks. Field personnel will enter and exit the filtered containment
structure through a door controlled by the SSHO. Gross decontamination wdl take place near the

"hothne," before proceedmg to the CRZ.

9.1.2 Contamination Reduction Zone

9.1.2.1 A CRZ will be established between the EZ and the SZ. The CRZ is the area where

personnel and equipment will undergo decontammation. The CRZ serves as a buffer to further
reduce the probability of the clean zone becoming contaminated or being affected by other

ex_stmg hazards. It will provide additional assurance that the physical transfer of contammants
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vta personnel or equipment _s hmlted through a combination of decontamtnation procedures and a

minimum required d_stance between exclusion and support zones Initially, the CRZ will be
considered to be a non-contaminated area. As operations proceed, the area around the

decontamination stabon may become contamLnated, but to a much lesser degree than the EZ.

9.1.3 Support Zone

9.1.3.1 The support zone, the outermost part of the site, will be considered a non-contaminated or

clean area. Support equipment (command post, safety vehicle, etc) is located m thts area.
Since normal work ctothmg is appropriate within this zone, potentially contaminated clothing,

equipment, and samples are not permitted. The location of the command post and other support
facll_bes m the support zone depends on a number of factors, mcluding:

• Accessibility - topography; open space available; locations of roads, or other hmttations.

• Vis_blhty - hne of sight to all actMbes m the exclusion zone is preferable.

• Wind direction - preferably the support factllheS should be located upwind of the
exclusion zone. Shifts in wind directton and other conditions may be such that an ideal

' Iocabon based on wind d_rectlon alone does not exist.

• Resources - water; mobde telephone; or other communlcabon equipment.

9.1.3 2 Access to the CRZ from the SZ will be through a controlled access point. The SSHO will
maintain a Site Visitor's Logbook that is located m this zone. Personnel entering the CRZ to

asstst in decontamlnabon will wear the prescribed PPR. Re-entrance into the SZ will require

removal of any PPE worn in the CRZ.

9.2.0 Emergency Protocol

9.2.0 1 UXB shall take the following actions to minimize chemical/physical hazards and

operabonal m_shaps:

• EvacuatLon routes shall be established and communicated to all personnel dunng dady

safety meeting pnor to work start-up in any area.

• Warning devices shall be placed at each work area m the exclusion zone, personnel

decontamination station, and support zone.

• Commun_cabon devices wdl be available for general and emergency use, and will be

compatible with all agencies on site. The communication dewces will include radios,

cellular phones, land-line phones, and voice.
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10.0 Emergency Resp ns and Contingency Procedures

10.0.1 Personnel must be prepared to immediately respond to emergency sltuahons, and all
required equipment must be readily available, m proper working order, and ready for use. To
ensure rapid, effective response to an emergency, these emergency response and contingency
procedures (developed in accordance with 29 CFR 1910.120) shall be implemented prior to and
during operations.

10.1.0 Pre-Emergency Planning and Procedures

10.1.0.1 The following will ensure appropriate pre-emergency planning and procedures are in
place. Upon mobilization, weekly, and during the morning safety meetings, persornel will be
bnefed on:

1. location of the nearest means of off-stte communications;

2 evacuation routes (these will change as the project progresses);

3. assembly points (these will change as the project progresses);

4. location of maps depicting the route to the hospital - posted in the office and break
areas, and maintained in the designated emergency vehicle and all personnel
vehicles;

5. emergency telephone numbers (posted in the project office and all break areas); and

6. first Aid and PPE equipment shall be readdy available.

10.2.0 Personnel Roles, Lines of Authority, Communications

10.2.0.1 Immediate control will reduce jeopardizing on-site personnel and the surrounding
community. The LCPM will assume the responsibilities of the On-Scene Incident Commander
(OSIC). If the LCPM is unavailable or incapacitated, the UXO Supervisor will assume the role.
The OSIC will direct all on-s_te and off-site response personnel and the level of response being
dictated by the seventy of the situation.

10.2.0.2 Communicat=ons consist of a combmatton of hand-held radtos, commercial telephones,

and cellular telephones.

10.3.0 Emergency Contacts

10.3.0.1 Table SSHP 10-1 =sa list of Emergency Telephone Numbers that will be posted in the
project office, in all break areas, and available to all personnel in case of an emergency.

10.4.0 Emergency Recognition and Prevention

10 4.0.1 At the morning safety meetings, employees wdl be briefed on new developments, tasks,
hazards, hazard recognition, and appropriate prevention procedures. These meetings will
include:

1. tasks to be performed;

2. specific hazards that may be encountered, mcluding their effects, how to recognize
symptoms or rnomtor them, concentration limits, or other danger s_gnals;
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3 transportation routes along which hazardous substances move;

4 additional hazards as a direct result of s_te actlvlbes, and prevenbon and control

techniques, and

5. emergency procedures.

10.5.0 Site Evacuation

10.5.1 Criteria

10.5.1.1 The SSHO will determine the need to evacuate the Exclusion Zone based on the

following cntena"

1. dlscoveryof suspected CWM;

2. change in site conditions that would require an upgrade of PPE, and

3. fire and/or explosion.

10.5.2 Emergency Alerting Procedures

10.5.2.1 Emergency notification wtll normally be conducted vta hand-held radios The following
air horn system will supplement the radto notification system.

1. One long blast on the air horn (30 seconds)- immediately evacuate the site and
proceed to the designated place of refuge.

2. Two short blasts (5 seconds at 1 second intervals) -- "all clear" stgnal indicating
that personnel can once again re-enter the stte.

10.6.0 Emergency PPE and Equipment

10.6.0 1 Each UXB vehicle, UXB's on-site office, and each operational sEtewill be supplied with at
least one 2A:10B:C fire extmguisher (5 pounds).

10.6.0.2 F_rst aid kits, complying with 29 CFR 1910.151 and ANSI Z308.1, wdl be located at each
operabonal site and at UXB's on-site project office. K=tswill be inspected on a weekly bas=s and
missing components immediately replaced.

10.7.0 Safe Distance

10.7.0.1 Safe distances are established after considermg the amount and type of substance(s) at
the site, as well as the potenttal impact on workers and the public. Actual safe distances can only
be established at the time of an emergency, based on a combination of s(te-spectftc and mctdent-
specific factors. Some factors that need to be considered are.

1. the toxicologtcal/radiological properttes of the substance;

2. the phys=calstate of the substance;

3. the quanttty and rate of release;

4. the method of release;

5 the atmospheric condittons; and
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6 local topography

10.8.0 Place of Refuge

10.8.0.1 In the unhkely event that an evacuation _s required, personnel will immediately proceed
to UXB's on-site office At this mustering point, an accounting of personnel will be conducted, as
well as personnel interviews to assure no one has sustained tnjuries as a result of the accident or
incident. Once all personnel are accounted for, the OSIC wtll assess the situation and outline the
actions to be taken.

10.8.0.2 UXB's on-site office will serve as the primary refuge. The LCPM will identify and
announce other locations, as site cond=ttons warrant.

10.8.0.3 The refuge will have the following equipment for localized emergencies not requiring site
evacuation:

1.

2.

3.

4.

communicattons network;

emergency personal protection equipment;

first-aid supphes, and

fire extingutsher.

10.9.0 Evacuation Route

10.9.0.1 Evacuation routes will vary depending upon the location of the affected teams and the
scope and severity of the emergency. Daily, the team supervisor will brief all personnel on-site
concerning the apphcable evacuatton route for that day.

10.10.0 Site Security and Control

10.10.0.1 The UXO team will report unauthorized personnel within the work area to the LCPM. In
turn, the LCPM will request assistance from the Depot's Security Force and/or local law
enforcement to remove the unauthorized personnel from the work area. In order to access a
work area, authorized visitors must participate in a site-specific safety briefing and sign the visitor
log prior to entering the work area. UXO-related operations must cease prior to visitor entry to
the work area.

10.11.0 Decontamination and Medical Treatment of Injured Personnel

10.11.0.1 In the unlikely event that treatment of injured personnel is required, the procedures
listed in Table 10-2 will be followed; some can be conducted simultaneously. The OSlC must
assess the situation and outline the appropriate response prior to emergency response/rescue.

10.12.0 Community Alert Program

10.12.0.1 The Protective Action Plan (PAP), contained in Book 3, outlines detailed procedures to
be followed in the event of a chemical release outside of engineering controls. UXB and all other
supporttng entities will provide assistance, as requested by the Corps of Engineers.
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10.13.0 Documentation

10.13.0.1 Documentation related to the emergency shall be recorded in an accurate, authentic,
and complete fashion. Documentation shall be recorded as soon as possible after the emergency
to ensure it is recorded while the events are vivid in the minds of the personnel involved ]-he
information will include

1. a chronological record of events;

2. a listing of the personnel involved, including personnel on-site, site personnel who
responded, personnel in charge, and off-site groups or agencies that responded;

3 a listing of the actions taken to minimize the effects of or mitigate the emergency,

4. the results of air monitoring conducted during the emergency, and if applicable,
results of environmental samples;

5. an assessment of the potential exposures received by site personnel and the
surrounding public, and

6. a record of the injuries or illnesses which occurred as a result of the emergency.

10.14.0 Commencement of Normal Operations

10.14.0.1 Site operations can commence when the site and personnel are prepared and
equipped to respond to another emergency. Federal, state and local authorities will only be
notified of a chemical emergency in the event of a chemical agent release outside of engineering
controls. The following activities must be conducted prior to commencing operations"

1. The UXB Sector Director, Chemical Warfare Materiel shall notify the following
agencies, as appropriate of the emergency"

a. OSHA - any fatalities or five or more personnel ere hospitalized,

b. Bureau of Alcohol, Tobacco, and Firearms (BATF) - if emergency involved illegal use of
explosives;

c. the SSHO will restock and clean all equipment and supplies utilized or damaged in the
emergency;

d. the President of UXB will request an accident investigation to determine the cause of the
emergency and what preventative measures can be implemented to ensure a similar
emergency does not occur again;

e. UXB safety and health personnel, in conjunction with the SSHO and CEHNC, shall
conduct an emergency response critique to assess the effectiveness of the emergency
response procedures, and identify areas requiring improvement;

f. the SSHO shall complete the USACE Accident Investigation Report (ENG Form 3394)
and UXB's Employee Injury/Property Damage Report Form (UXB Form 1.0034); and

g, the SSHO, in conjunction with the CIH, shall review and revise, as needed, the site
operational and emergency response procedures, and if necessary, update the SSHP to
reflect the new procedures.
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10.15.0 Route Maps to the Nearest Pre-Notified Medical Facility

10.15.0.1 Wntten dlrecbons to the Reglonal Medical Center are located in Table SSHP 10-3;
maps h_ghhghtmgthe route from Dunn Field to the hospital are located =nF_gureSSHP 10-1.

8ESTAVAILASLE
COPY

Figure 10-1 SSHP Map to Hospital
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Table 10-1 SSHP Emergency Telephone Numbers

Fire Department No Contact Name
Non-Emergency

Pohce Department No Contact Name
Non-Emergency Maj. Prultt

Depot Security No Contact Name

911
901-393-7441

911
901-774-4600

901-775-6677

Environmental Agencies
Federal

U.S. Environmental
Protection Agency

1-800-535-0202

US EPA Turpm Ballard 404-562-8553

Depot Environmental Shawn Phil]ips 991-544-0611
Department

Jordan English 901-432-6600Tennessee Dept. of
Conservation and
Environment

Ambulance Service No Contact Name I 911

Regional Medical Center I (901) 545-7100Memphis
Medical Facility

Memphis Depot Site
MANAGER/Base Transition
Coordinator

John DeBack (961) 544-9622

BRAC Environmental Shawn Phillips (901) 544-0611
Coordinator

Environmental Protection Mike Lee (901) 544-0612
Specialist Jack Kallal (901) 544-0614

Denise Cooper (Assist) (901) 544-0610

Facilities Engineer Harold Roach

COE Depot Project Manager Mr. Steve Dunn

(Contact via CEHNC Safety
Specialist)

U. S. Army Corp. of Engineers
Mandatory Center of Expertise
for Ordnance and Explosive
Waste

UXB Deputy Director, Mr. Bob Hilliard
Federal Programs
CIH LoriArent

(901)544-0614

256-895-1144

REGULAR HOURS
(256) 895-1582, 1507, 1510
OFF DUTY HOURS
1(800) 627-3532
PIN# 777-2534
At beep, enter your number
(including area code) and
Huntsville will return your call.

(703) 724-9604

1- (919) 789-9152
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_',', ",',. AGENCY- _;_..?' _;_ ;,'_NAME _:- • _.°;_',;,, _ !_._TEEEPHONENUMBER _J_:'
UXB Headquarters 724-9600

1-800-803-3338 - EMERGENCY

Technical Escort Unit No Contact Name 1-410-671-2773

Memphis Shelby County No Contact Name 901-528-2780
Emergency Management

National Weather Service
Memphis

No Contact Name 901-544-0399

U.S. Army 717 '_' 502-798-2312

Fort Campbell, KY 931-431-3824 - After hours

Memphis and Shelby County No Contact Name 901-576-7600
Health Department
Poison Center No Contact Name 800-962-1253

Oil Spill National Response Center
Federal 1-800-424-8802

Report Suspected burial sites PM, Non-Stockpde Chemical 1-800-488-6868 (v_aCEHNCSafety)
Materiel Programs (NSCMP)

Discovery of actual/ Army Operations Center 697-0218 (via CEHNC Safety)
Suspected CWM Hdqrtrs, Department of Army (703) 697-5690 (viaCEHNCSafety)

Table 10-2 SSHP General Emergency Response Procedures

Officer-in-Charge

Enforce the Buddy System: No one will enter a contaminated/hazardous area without a partner;
personnel in the EZ should be in line-of-sight or in communication with the OSIC or assigned
appointee.
Survey Casualties: Locate all victims and assess their condition; determine resources needed for
stabilization and transport.
Assess Existing and Potential Hazards and Determine:

Whether and how to respond
The need for evacuation of site personnel and off-site population
The resources needed for evacuation and response

Contact the required off�on-site personnel or facilities: Ambulance, fire department, police
department, COR, etc.
Allocate Resources: On-site personnel/equipment to rescue and initiate incident response
operations
Controh Assist in preventing the spread of the emergency, i.e., cover hole with tarp/plastic or
wood, control fire, secure site, etc.
Assign PPE: The SSHO will assign the appropriate level of PPE for rescues not involving a
chemical release.
Extricate: Remove or assist victims from the area.
Decontaminate:

Use established procedures to decontaminate uninjured personnel in the decontamination
area
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If the emergency makes the area unsafe, establish a new decontammat_on area at an
appropnate d_stance

Decontaminate vtct_ms before or after stabihzation, as thetr medical condition indicates
Decontammatton may be delayed if the mjunes pose an immediate threat to the wctim's tife or

health
The vtctim should, instead, be placed on a tarp or sheet of plastic to allow handhng without

the threat of contaminating support personnel until victim ts stabthzed
Stabilize:

Admimster any medical procedures that are necessary before the vtctims can be moved
Stabilize or permanently fix the hazardous condltton
Attend to what caused the emergency and anything damaged or endangered by the

emergency (e.g., drums, tanks)
Transport: No one will be transported without being decontaminated; minimize chemical
contammatron of the transport vehicle, ambulance, and hospital personnel, except when delay will
pose an tmmed_ate threat to the vtctim's life or health.
Casualty Logging: Record the victim's name, time, destination, and condition upon transport
Evacuate: Relocate personnel a safe dtstance upwind of the mctdent; monttor mcident for
stgnlficant changes - hazards may d_mmtsh (permitting re-entry), or increase (requiring public
evacuatton)
Casualty Tracking: Record disposition, condition, and location

Table 10-3 SSHP Hospital Directions
• _ .,:_ _,_ i: Reg=onal MedlcalCenter, Memphts, TN

" _.".'_ _ 877 Jefferson Ave
.:-.__ . '-_ ........ ...% (901) 545-7000

Directions ,--,.% :i Start out ao no west on Dunn Ave

,_ ...... ;:-;_,.. _., _ _-.-I Turn south (left) onto Perry Rd.
,Lv .,_.,-_-",,,_:-_,_;_.-%;:;,'5%._;' Turn west (right) onto i=lllStOn MO.

Enter North /nnht turn'_ 1-240 and proceed to Jefferson
Hospital,s: ,_._ . Ave

_ • _ _:_!_;_,%_Turn West (eft) onto Jefferson Ave

• :_ , _< _i, _ _ :,:,_ Regional Med=calCenter ts located at 877 Jefferson Ave
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11.0 Standard Operating Procedures, Engine ring Contr Is, and
Work Practices

11 0.1 At a minimum, the following standard operating procedures (SOP), engineering controls,

and work practtces shall be adhered to.

11.1.0 General Safety Precautions

1. Do not carry fire or spark-producing dewces on-site.

2. Do not apply cosmetics, eat, drink, chew gum or tobacco, or smoke m work areas.

3 Do not have fires for heating or cookmg, except m authorized areas.

4. Do not conduct operations without approved operating procedures and proper

supervlston.

5 Do not become careless by reason of familiarity wtth ammunCtion.

6. Do not conduct UXO operations durmg electrical, sand, dust, or snow storms.

7. Avoid contact wtth suspect chemical hazards.

8. Be aware of monitonng equtpment, wind direction, nearest water source, evacuat=on
routes, emergency communtcation, and notification procedures.

9. Keep a first aid ktt and fire extinguisher readily avadable whde in the work area.

10. 29 CFR 1926.100 requires personnel to wear protectwe helmets in areas where there is
the possibihty of head injury from impact, falling objects, or flying objects. During field
activities on ordnance projects, hard hats need not be worn unless a head mjury threat is
present.

11. All personnel should be aware of the potential for slips, trips, and falls; always be aware
of the placement of your feet. When working off of the ground on large pieces of
equtpment, mamtain at least three points of contact with the equtpment.

12 A UXO Speciahst (or htgher level) must be present when excavation operations are bemg
performed.

13 Alert team personnel of a suspected or potentially dangerous situation. If an alarm
sounds, a strong nauseating odor is detected, or you see fire or smoke, all personnel are
to evacuate the site and notify the LCPM or SSHO.

14. UXB-generated waste will be controlled and held for disposal.

15. Operattonal activittes w=llonly be conducted during daylight hours.
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11.2.0 UXO Safety

1 Only those personnel absolutely necessary to the operation and the CEHNC Safety
Specialist (if present) shall be allowed in the Excluston Zone during CWM/UXO
activities.

2. Only personnel who have graduated from the U.S. Naval EOD School, Indian Head,
Maryland, the U.S. Army Bomb D_sposal School, Aberdeen Proving Grounds,
Maryland, the EOD Assistant's Course at Redstone Arsenal, Alabama, or Eghn A_r
Force Base, Florida, are authorized to handle UXO.

3. Detection and identification of suspect explosive materials will be accomplished in
accordance with U.S. Army Engineering and Support Center's Safety Concepts and
Basic Considerattons for Unexploded Explosive Ordnance (UXO) Operahons

(February 16, 1996).

11.3.0 Geophysical Safety

1. The Foerster MK26 Magnetometer will be used to locate the buned bomb casings in
site 24-A, and as a safety measure to detect anomal*es m site 1 after each 6-inch lift
of soil is removed. Use of a magnetometer w_llalert investigators of the presence of
metal debris and provide an indication of the buried depth.

2. Instrument probes will not be permitted to make contact w_th a suspected hazardous
item, but probes will be placed as close as possible to the ground, but will not touch
the ground.

3. In the event CWM is encountered, the instrument will be decontaminated and tested
to ensure all CWM has been removed.

4. Probe must remain free of dirt and debris that can comprise instrument readings.

5. Instruments wdl be properly calibrated prior to use and field tested on a daily basis.

6. Ttme Domain Electro Magnetic (TDEM) Instruments must be kept a minimum of 0.42
meters above the ground.

7. Frequency Domain Electro Magnettc (FDEM) Instruments must be kept a mimmum of
0.3 meters above the ground.

8. Electronic packages, data loggers and battery packs will not be stored on the ground
In work areas.

9 Electronic packages, data loggers and battery packs will be kept a minimum of 1
meter from the ground during operations for Flux Gate Grad=ometers, Ces=um Vapor
Magnetometers, Total Field Magnetometers.

10. GPR will not be used for UXO act=wties.

11. Manual probing w=ll not be conducted in CWM s=tes. Most chemical munitions have
thin casings and are prone to rapid deterioration. A probe could easily puncture a
thin and deteriorated skin of a buned CWM ordnance item causing a release of the

agent.
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11.4.0 Buddy System

11.4.0.1 The buddy system requtres work crews consisting of teams of at least two, and ts

required during all operations. Team members will maintain visual contact with each other and

be alert for s=gns of a medtcal emergency, such as:

1. Changes in complexion or sk=n color,

2 Changes m coordlnatton or demeanor;

3. Excessive salivation and pupdiary response;

4. Changes in speech pattern,

5 Mention of headaches, d=zziness, blurred vis=on;

6. Nausea, cramps; and

7 Irritation of eyes, skin, or resplratorytract.

11.5.0 Smoking Restrictions

11.5.0 1 Smoking is proh_bited in the work areas

smoking area.

Upon mobihzation, the LCPM will desEgnate a

11.6.0 Material Handling

11.6.0.1 Not apphcable. This delivery order does not require the movement of matenals on

pallets (material handling).

11.7.0 Confined Space Entry

11.7.0.1 Confined space entry IS anticipated at Dunn Field. Confined space entry guidelines are

contained in Appendix C to thts document.

1 1.8.0 UXO Evacuation Safety

11.8.0.1 Every effort shall be made to identify the presence of subsurface excavation hazards

(Le., sewer, telephone, water, fuel, electric, and pipe services). The EE/CA does not indicate the
presence of underground utihties within the excavation sites, however, Memphis Light, Gas, and
Water will be contacted and Dunn Field's utility records will be reviewed prior to commencement

of mtrustve actions.

11.8.0.2 Keep matenals or equipment that might fall or roll mto an excavation at least 2 feet from

the edge of excavations, unless a retaining device ts provtded

11.8.0.3 Personnel will not work on the sloped or benched excavations at levels above other

personnel.

11.8.0.4 Excavations are expected to exceed a depth of 12 feet. Any excavation that exceeds

five feet tn depth and requires employees to enter an excavation necessitates a method to

prevent cave-re. EM 385-1-1, Section 25 sets forth the standards to be apphed and contains
specifications for slopmg and benching when used as methods of protectmg employees from
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cave-ms. The requirements of ths appendix apply when sloping and benching protective
systems are to be performed. Tabulated data will include:

1. Identification of the parameters that affect the selection of a slopmg or benching

system;

2. Identification of the limits of the data (to include the magnitude and configuration of

slopes determined to be safe);

3 Explanatory information as may be necessary to aid the user in correctly selecting a
protective system from the data; and

4. Identity of the registered professional engineer who approved the data.

A copy of the design will be maintained at the work s_teduring excavation.

11.9.0 UXO Disposition Safety

11.9.0.1 UXO Disposition operations will be conducted m compliance with the U.S. Army
Engmeenng and Support Center's Safety Concepts and Bas#c Considerations for Unexploded
Explosive Ordnance (UXO) Operations (February 16, 1996). UXB personnel will perform
disposal of UXO. Items that are determined "safe" to move, shall be moved from the excavation
site a suitable distance on Dunn Field that they may be safely destroyed by detonation as
described in the work plan. Any UXO that is determined °unsafe" to move whose destruction by a
Blow In Place (BIP) operation would cause unacceptable damage to equipment or danger to
personnel, or whose size (greater than 20 Ibs NEW) prohibits safe disposal on Dunn Field, shall
remain in sltu (unsafe to move only) or be held under the control of UXB personnel to await
RSP/Disposal/Transportatton by the local responsible EOD unit. Suspect CWM items shall be
turned over to TEU for disposition. No item shall be moved until it has been identified and known
to be safe to move and does NOT contain chemical warfare materiel. Only TEU personnel are
authorized to perform tactile operations on CWM

11.10.0 Heat/Cold Stress

11.10.0.1 Heat]Cold Stress SOPs are detaBed in Section 8 of this SSHP.

11.11.0 Illumination

11.11.0.1 All operations will be performed during daylight hours; illumination wdl be required
inside the containment structure. All hghting shall comply with OSHA standards.

11.12.0 Sanitation

11.12.0.1 Samtation will be provided as detailed m the following paragraphs.
services will be prowded through a local contractor.

Some of these

11.12.1 Potable Water

11.12.1 1 UXB will provide workers and visitors with an adequate supply of potable water
approved by federal, state, or local authorities.

11.12.1.2 Disposable cups will be provided for all sources of drinking water; no common dnnking
cups will be used.
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11.12.1.3 A waste receptacle for soiled cups will be supplied

11.12 1.4 Potable drinking water containers w=ll be labeled as such and not used for any other

purpose. Potable dnnktng water containers wdl be cleaned and samt_zed daily, contain only ice
and water, and be fitted with a tight-fitting hd and tap

11.12.2 Non-Potable Water

11.12 2 1 Non-potable water may be used for washing equtpment and general

housekeeping/cleaning, provided the water does not contain substances that may pose a threat

to the employees' health.

11.12.2 2 There will not be any cross-connection, open or potential, between systems furnishing

potable and non-potable water.

11.12 2.3 All outlets for non-potable water will be conspicuously posted "CAUTION - Water unfit

for drinking, washing, or cooking."

11.1 2.3 Toilet Facilities

11.12.3.1 Portable toilet facilities will be placed in the support zones and in UXB's on-site office

11.12.4 Food Handling

11.1 2.4.1 UXB personnel will not perform food-handhng services at this site.

11.12.5 Temporary Sleeping Quarters

11.12.5.1 UXB wdl provide per diem ehgible employees (per Joint Travel Regulations) with

temporary sleeping quarters at a local hotel, motel, or other suitable habitable quarters.

11.1 2.6 Washing Facilities

11.12.6.1 Washing facthttes, including hot and cold running water, soap, necessary
decontamination products, materials and individual means of drying are located in UXB's on-site

project office.

11.12.7 Showers and Change Rooms

11.12.7.1 During this delivery order, there is no need for showers or change rooms for personal

hygtene. Showers will be available for decontamination at the PDS.

11.12.8 Housekeeping

11.12 8.1 Every job site must be left clean and orderly at the end of the day.

11.12.8.2 UXB personnel are responsible for providing all general housekeeping of temporary
office areas and work areas during the project. The floors of the temporary office area wtll be

swept clean dady and kept as dry as practical (with consideration to weather conditions). Office
trash will be removed on a daily basis and disposed m either government or municipal systems.
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11.12.9 Personal Hygiene

11 12.9.1 An adequate water and soap supply will be provided to allow personnel to wash hands
and face pnor to leaving the project site

11.12.9.2 Personnel wtll be reminded to wash pnor to eating or drinking after leavmg the work
area.

11.1 3.0 Safety Meetings

11.13.0.1 Daffy Safety Meetings are required prior to operations; all personnel are required to
attend.

11.13.0.2 Weekly Supervtsors Meetings are required; all supervisors must attend.

11.14.0 Equipment Safety

11.14.0 1 Equipment safety wdl be in accordance with the most current revisron of the USACE
Safety and Health Requirements Manual (EM 385-1-1 ).

11.1 5.0 Motor Vehicles and Trailers

11.15.0.1 Motor vehtcle operators wdl possess a vahd dnver's hcense.

11.15.0.2 Vehicles wtll be respected prior to use and da_ly thereafter to assure parts, equipment,
and accessories are m safe operating condition and free from apparent damage. Vehicles not
meeting the safety standards wtll be removed from service until the defect tscorrected.

11.15.0.3 All towing devices will be properly mounted and adequate for the weight drawn.

11.15.0.4 No vehicle wtll be driven on a downgrade with gears in neutral or clutch (if appropnate)
dtsengaged.

11.15.0.5 No vehicle wtll be left unattended unbl after the motor has been turned off, parking
brake set, and the gears engaged m low, reverse, or park.

11.15.0.6 Park vehicle wtth the front towards the emergency egress route. Turn wheels so that if
the vehicle rolls, it will roll towards the area of most resistance, thus stopping the vehicle m the
shortest dtstance.

11.15.0.7 A signal person will be used for backing or maneuvermg when the operation stte is not
m fult wew, vehicles are backed more than 100 feet, terram is hazardous, or two or more vehicles
are backing _nthe same d_rect_on.

11.15.0.8 No person will be permitted to nde w_th arms and legs outside the vehicle body or while
standing on the vehicle body, running boards, or off of the rear of the vehicle.

11.15.0.9 Each team vehicle wtll be equipped with a first aid kid, fire extmgutsher, and eye wash
(if used, the project manager's sedan will not require an eye wash).
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11.16.0 Power Equipment

11 16.0..1 Section 16 (Machinery and Mechanized Equipment) of the USACE Safety and Health
Requirements Manual (EM 385-1-1) shall be followed when usmg power tools. These guidehnes
mclude but are not limited to:

1. Power tools will be procured from a manufacturer hsted by a nationally recogmzed
testing laboratory; the tools will be designed for the specific apphcatlon for which they
are to be used.

2. Power tools wdl be used, respected, and maintained m accordance with the
manufacturer's specifications.

3. Equipment wdl be inspected, tested, in good repair, and equipped w_th all safety
dewces to assure _tis m safe operating condition prior to use.

4.

5,

6.

PPE (per Table SSHP-6-3) will be made available and used by the operator while
operating power equipment. Loose and frayed clothing, loose long hair, or danghng
jewelry will not be worn while operating power tools.

Chain saw operators will not raise the chain saw above shoulder height

Fuel on the work site will be stored a minimum of 50 feet from established break
areas. Fuel cans will be placed on drop cloths and absorbing material (when
needed) Two2-A: lO.B-C fire extingulshers (5 pound) wdl be readilyavallable.

11.17.0 Hand Tools

11 17.0.1 Section 13 (Hand and Power Tools) of the USACE Safety and Health Requirements
Manual (EM 385-1-1) shall be adhered to m selecting and using hand tools:

1. Hand tools will be used, respected, and maintained in accordance with the
manufacturer's specificattons.

2. Tools wdl be inspected, tested, m good repair, and equipped w_th all safety dewces to
assure they are in safe operating condition prior to use.

3 Only non-sparkmg tools will be used in locations where sources of ignition may cause
a fire or explosion.

4 Protective clothing recommended for use whde using the equipment w_llbe made
avadable and used by the operator.

5. Throwmg tools from one person to another is not permitted.

11.18.0 Bloodborne Pathogens

11.180.1 Bloedborne Pathogens are pathogenic microorganisms that are present in human
blood and can cause disease m humans. These pathogens include, but are not limited to,
Hepatitis B Virus (HBV), Hepatitis C Virus (HCV), Human Immunodeficiency Virus (HIV).
Personnel admm_stenng care must successfully complete bloodborne pathogens training in
accordance with Table SSHP 1-5 and must implement exposure control measures.
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11 18.0.2 Personal Protective Equipment is the first line of defense against bloodborne
pathogens. The following protective equipment will be available on-site for personnel
admmistenng first a_d.

1. Surqlcal Gloves - must be worn when hand contact with blood or other body fluids is
possible or the care prowder has non-intact skin areas on their hands.

2. Masks/Eye Protection/Face Shields - w_ll be worn when slashes, sprays, or droplets of
blood or body fluids are likely to occur and contaminate the eyes, nose, or mouth of the

care provider.

3. Coveralls/Jacket - wdl be donned if the posslbdlty exists for contamination of the body of
the caregiver.

11.18.0.3 To insure that equipment is used effectively, employees will adhere to the following

practices when using personal protective equipment:

1. Any garments penetrated by blood or other suspect infectious materials are to be
removed _mmediately, or as soon as feasible.

2. All personal protective clothing/equipment shall be removed pnor to leaving the s_te
and placed in a suitable container for decontamination and/or d_sposal.

3. Disposable gloves are to be replaced as soon as practical after contamination or if
they are torn, punctured, or otherwise lose their abdity to function as an "exposure
barrier."

4. Potential exposure to the body of the caregiver wdl require donning a coat or
coveralls to provide protection.
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12.0 Logs, Reports, and Record Keeping

12.0.1 Table SSHP 12-1 hsts the safety-related logs, reports, and records that will be mmntalned
during on-s_te operations, the cnteria, and the personnel responsible for maintaining the
information.

12.1.0 Recovered Chemical Warfare Material (RCWM) Site Specifics

12.1.0.1 If chemical warfare materiel (CWM) is discovered Technical Escort Unit (TEU) will
remove, package, and transport this material to the Intenm Holdmg Facihty (IHF).
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Table 12-1 SSHP

Stte-Speclfic

Training

Daily

Safety

Inspections

• Speclahzed Training Form (UX8 Form 1.0037)
• Work Plan Acknowledgement Form (UXB Form 1.004)

• Wntten weekly report to UXB LCPM to identify.
• Task/area inspected
• Type of inspection
• Safetytoplcs at Morning Safety Meetmgs
• Findings
• Corrective actions
• Follow-up inspection dates and results

• Safety Inspection Log
• Site Visitor's Log (UXB Form 1.0012)
• Part of final contract file

LCPM

SSHO

LCPM
Employee/

Visitor

• Certificates and Records
Medical SSHO

Survetllance

• lAW applicable OSHA standards, 29 CFR 1904, 1910,
and 1926

LCPM

Personal

Exposure

Monitoring

QC Reports

Acc=dents

Morning Safety

• Daily QC Reports (UXB Form 1.0020)

• Accident Investigatton Report (ENG Form 3394 and UXB
Form 1.0034)

• Submit within 2 working days (lAW AR 385-40 and
USACE) Supplement 1

• Conducted Daily
• Safety Meeting Attendance Log (UXB Form 1.0023)
• Safety Meeting Attendance Log (UXB Form 1.0023)

• Heavy Equipment Inspection Log (UXB Form 1.0046)
• Daily Calibration and Quality Control Log (UXB Form

1.0002)
• Vehicle Condition Inspection Log (UXB Form 1.0038)
• Daily Truck Inspection Log {UXB Form 1.0041 )
• Official record of operational actlvttles will contain, as a

minimum, the following mformatton:
• Date and start and stop times

• Daily weather conditions

Visitor Safety

Bnefings

Equipment
Maintenance

Daily Activmes

QC Specialist

SSHO

SSHO

LCPM

LCPM

LCPM
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• Personnel on-sste, company, and tLtleor classfftcatlon
• Record of site Safety Meeting
• Proposed and actual work actwtties
,, Equipment use (type and length of time
• Injunes, mcidents, or any other health and safety-

related tssues or situations, including as many facts
concerning the accidentJmcident as possible

• Officialcommunlcations, written and verbal
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13.0 Personnel and Equipment Decontamination

13.1.0 Introduction

13.1.0.1 The following procedures shall be implemented whenever site activities involve the
potential for contact with CWM, or other hazardous wastes. This plan outhnes the different levels
and phases of decontamination which will be used dunng the conduct of the various site activities
outlined in this SSHP. It will be the responsibility of the SSHO to ensure that site personnel
implement and comply with the elements of this plan and follow the safe work practices, specified
in the Emergency Response and Contingency Procedures, Section 10.0 of this SSHP. These
and any other site specific control methods, as specified by the SSHO, shall be used to minimize
personnel and equipment contamination. The SSHO wilI also be responsible for ensuring the
effectiveness of this plan and will immediately notify the UXB CIH if any deficiencies are noted.

13.1.0.2 Table SSHP 13-1 presents the apphcable decontamination application for agents of
concern. If an item is identified as CWM by TEU and air monitoring indicates no release, TEU will
recover, package, and transport the item to the IHF. Decontamination will be performed as
necessary by UXB at the direction of TEU.

13.1.0.3 In the event of a CWM alarm condition or a condition requiring an upgrade of PPE within
the structure, the following procedures will be followed Upon ehmlnation of the source of
contamination, but prior to resuming operations, the lining of the structure and the filter inlets will
be tested for contamination. If any contamination above the action level is found, additional
testing will be performed to localize the area of contamination. Decontamination procedures will
then be performed in accordance with applications from Table SSHP 13-1. All decontamination
waste will be collected and containerized. Subsequent testing will then be performed to ensure
that the contaminated surfaces have been decontaminated to the 3X level. If testing indicates a
level of contamination above the 3X level, then the decontamination process will be repeated.

13.2.0 Procedures forHandheld Equipment Decontamination

13.2.0.1 AII hand equipment and tools used inside the EZ shall be staged in the CRZ and
decontaminated prior to leaving the CRZ. Decontamination of hand tools/equipment used on a
CWM site will as a minimum receive a three stage wash and rinse prior to leaving the CRZ. The
first stage is a wash in accordance with Table SSHP 13-1. The second stage is a wash
consisting of hot soapy water. The third step involves rinsing the item in clean water. After this
three-stage wash/rinse cycle, hand tools/equipment can be removed from the CRZ, upon
inspection and approval by the SSHO.

13.2.0.2 Hand tools/equipment with porous surfaces, such as those with wooden or foam covered
handles, may allow for the absorption of contamination. Items of this nature should be kept in the
EZ until the project is complete and then bagged and disposed of as potential CWM or hazardous
waste.

13.2.0.3 If CWM agents are the only COPC, and if directed by CEHNC, items with potenttally
absorbed or surface CWM contamination may be tested by DA personnel after the items have
been decontaminated in accordance with the procedure in Section 13.2.1. This testing utilizes a
sampling method which involves containing the items in "Hot Boxes" and then testing the
atmosphere inside the "Hot Box" for traces of CWM. Items in the "Hot Box" which show evidence
of off-gassing CWM, or its breakdown products, shall be classified as contaminated and disposed
of in accordance with regulations found in DA PAM 385-61. If CWM agents are not the only
COPC, the CWM contamination will take precedence. Additional testing for contamination will be
performed after CWM decontamination.

13.2.0.4 Whenever possible, equipment that could receive internal contamination or equipment
that cannot be washed and rinsed will be encapsulated in plastic prior to being placed in the EZ.
For example, air monitoring equipment which is not water sealed can be wrapped in plastic with
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the exception of the a_r sampling inlet. After the air monitor is taken from the EZ, the plastic can
be removed, the inlet cleaned, and as long as a CWM release did not occur during stte acttvittes,
the monitor can be taken out of the CRZ. If a CWM release dtd occur then any handheld
equipment with the potential for internal contamination would be considered CWM contammated
and would be double bagged and held, pending guidance from CEHNC. Thts equipment may be
tested using the method descnbed m Sectton 13.2.3.

13.3.0 Procedures for Heavy Equipment and Vehicle Decontamination

13.3.0.1 Proper decontamination of equtpment is extremely _mportant to ensure that
contamination _s not spread to uncontaminated portions of the sate or to s=tepersonnel. Heavy
equipment or vehicles taken into the EZ shall be routinely inspected and decontaminated in the
CRZ pnor to leavmg the sate.All equipment requiring maintenance or repair wdl also be staged m
the CRZ pnor to servicing. It wdl be the responsibihty of the SSHO to properly inspect, and
approve for general cleanliness, all heavy equcpment and vehzcles pnor to their leavmg the CRZ.
In order for a vehicle or piece of heavy equipment to pass inspection it must be in a broom-clean
condition, free of loose dirt or stabihzed material on tadgates, axles, and wheels. All surfaces that
contacted potenbatly contaminated materials, mcludmg soil, wdl be given a wash in accordance
with Table SSHP-13-1 and clean water rinse. Approval for vehicle/heavy equipment removal
from the CRZ wdl be based on visual inspection of all exposed surfaces, and if needed the

analysis of smear samples.

13.3.02 For decontaminating veh=cles and heavy equipment, UXB will utdtze an equipment
decontammabon pad located mstde the CRZ. Equipment that ts contaminated with CWM, as
evidenced by an alarm will be decontaminated with bleach solution. If no alarm or CWM
contammatton _ssuspected, the equipment will be cleaned with steam. The pad will be utihzed to
collect run-off soluttons created during the bleach solution and/or high-pressure washing used to
remove mud and/or dirt. All solutions collected from the equipment decontamination pad wdl be
containenzed and sampled by UXB and tested by ECBC for CWM. The sample results will
determine tf the waste is to be handled as CWM-contaminated waste.

13.3.0.3 Personnel assigned to heavy equipment and vehtcle decontamination shall wear the
protectwe equtpment, clothmg, and respiratory proteetton conststent wtth the levels of PPE worn
dunng the site acttwtles during which the heavy equtpmentJvehlcle became contaminated.
Unless a full faceplece respirator is worn as part of this requirement, the decontamination
personnel will wear a splash shteld dunng the decontamination of heavy equipment/vehicles.

13.3.0.4 To asstst in contaminatton control, seats and floonng in heavy equ=pment and vehicles
used m the Exclusion Zone will be covered to the extent possible w_th d_sposable polyethylene.
Th_s layer of protecbon wdl be changed as needed to prevent the spread of contamination to
surfaces reside the operator area.

13.3.0.5 In the event vehicles or heavy equtpment become contammated with CWM, they will be
left m the EZ and the CO/COn notified. UXB will then decontaminate the equtpment. UXB shall
move the equipment to the decontammabon pad, steam wash and scrub the equtpment to
remove all gross debns. The equipment will then be washed wtth bleach solution and brushes.
The equipment _sthen rinsed with water and retested. If no further contamination is detected, the
equtpment wil_be classified "3X". If CWM is detected, the equipment wtll be re-cleaned.

13.3.0.6 Any equtpment which becomes classified as "3X", due to contact and subsequent
contammation with CWM agents shall be handled an accordance wtth DA PAM 385-61. The
backhoe, shaker table, and bobcat that will be used at Defense Depot Ogden, Utah site are
currently destgnated "3X" equipment.
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13.4.0 Decontamination Procedures for Personnel

13.4.1 General
13 4 1.1. A personnel decontamination station (PDS), which includes an emergency personnel
decontamination station (EPDS), shall be estabhshed in the CRZ to facilitate decontamination,
protective clothing removal and to prevent EZ personnel from transferring contamination to the
SZ. The PDS shall be established prior to, and utilized during, any site activities revolving the
potential for personnel exposure to the materials listed in SectKon 5.0 of this SSHP. To help
eliminate the airborne migration of contaminants, the PDS shall be established up-wind from the
EZ and shall be geographically located to mlnim=ze exposure of unprotected personnel and
equipment to contaminated personnel/equipment. During the set up of the PDS, signs shall be
set up at each station to remind personnel of the proper activity to be conducted at the particular
station.

13.4.1.2. All personnel exiting the EZ shall pass through the PDS to ensure removal of
contamination. As personnel move through the PDS, PPE will be removed in the order of h_ghest
to lowest potential contamination. This outside-m removal process wKIIbe used to minimize the
contamination of tuner clothing or the body. The actual decontamination steps to be used for
each level of protection, as well as emergency decontamination, are described later in this
Section, and depicted in Figures H-1 through H-5 of Appendix H. The EPDS wdl be utilized for
the emergency decontamination of personnel who, due to injury or =llness, cannot pass through
the PDS.

13.4.1.3. Personnel may be required to shower completely (including the washing of hair) prior to
changing into personal clothing, entenng the SZ, or leaving the site. Personnel shall under all
circumstance wash hands, face, and other exposed skin areas immediately after leaving the CRZ
for breaks, lunch or at the end of each work day. The shower faclhty shall have hot and cold
water systems to provide warm water for showers. The shower room shall have adequate shower
heads and deck or mats for walkways and a floor drain. Towels, washcloths, liquid soap, and
shampoo shall be provided for personnel. Work clothes worn inside the EZ shall be left in the
shower/change facility, and with the exception of clothing worn for operations =nthe support zone,
no company provided work clothing, shoes, or boots will be worn off or carried out of the work
site. Space shall be provided in the clean room for storage of the employee's street clothes along
with benches to facilitate changing of clothing.

13.4.1.4. As stated earlier, the SSHO will be responsible for ensuring that the PDS Is
set-up each day and ready for operation pnor to site personnel entering the EZ. If necessary, the
Site Supervisor will designate personnel to assist in setting up the PDS and to assist the work
party in the doffing of PPE as they process out of the CRZ. Personnel exsting the EZ shall
proceed through the specified wash, rinse and PPE removal steps relevant to the level of
protection they are wearing. The equipment and PPE needed for each level of PPE are specified
and described in detail m Section 8.0 of this SSHP. The doffing procedures for Level A, Level B,
Level C and Modified Level D are outhned below and in Appendix H. These steps correlate to the
PDS and EPDS maps found In Figures H-1 through H-5.

13.4.1.5. If site activities call for the use of Level A or Level B based on site monitoring, the PDS
wdl be established as specified in this paragraph, using the PDS maps found in Figures H-1 and
H-2 as guides. For both levels of protection, stations 2 through 4 will be placed inside a
containment structure hned w_th 10 mil or greater plastic and filled with small gravel. The
containment structure box will be large enough to contain the pans/tubs required for stations 2
through 4, and any spillage, splash or over spray which may occur during the use of these
stations. The containment structure will have a dram attached which leads to a collection station.
The pans/tubs will be large enough for a man to stand in and wdt have a least 12" sides. The
containment structure will be sprayed with decontamination solution, and the residue collected, if
s_te events d_ctate (i.e. action levels are reached for CWM agents) the need for increased
precaut¢ons to prevent the contamination of soil and the spread of CWM and/or industrial
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chemical contamtnatton Upon completLon of the project, the contents of the containment system

w_ll be tested and disposed of accordingly

13.4.2 Personnel Decontamination Procedures

13.4.2.1 General

13.4.2.1.1 In order to significantly minimize the potential for contaminant contact and m_grat_on, it

is _mperahve that site personnel decontaminate thoroughly, remove PPE very carefully, and
follow the decontamination procedures outlined in the following paragraphs. Although these

procedures apply to personnel exiting the EZ, their implementation is of paramount importance to
all other site personnel, the environment and the general pubhc. Site personnel utilizing these

procedures must remember and understand that _mproper decontamination can lead to not only

personal contamination, but also to contamination of other site personnel, company equipment,
personal property and the general pubhc. The procedures hsted below represent the minimum
requirements for personnel and equipment decontamination. If deemed necessary by site
activities or conditions, revised or additional procedures may be added to this plan by the SSHO.

Additional or revised decontamination procedures must receive approval of the UXB CIH and the

CEHNC.

13.4.2.2 Levels A/B (w/Encapsulating Suit) Decontamination Procedures

13.4.2.2.1 Refer to Section H.1 of Appendix H (Personnel Decontamination Station SOPs).

13.4.2.3 Level B Decontamination (Non-encapsulating Suit) Procedures

13.4.2.3.1 Refer to Section H.2 of Appendix H (Personnel Decontamination Station SOPs).

13.4.2.4 Level C Decontamination Procedures

13.4.2.4.1 Refer to Section H.3 of Appendix H (Personnel Decontamination Station SOPs).

13.4.2.5 Modified Level D Decontamination Procedures

13.4.2.5.1 Refer to Section H.4 of Appendix H (Personnel Decontamination Station SOPs).

13.4.2.6 PDS Attendant Duties

13.4.2.6.1 The PDS attendant plays an integral role m ensunng that the PDS is set-up and

operated _n a manner which prevents the contamination of s_te personnel and equipment and
ehmmates the m_gratlon of contamination to clean areas of the s_te. Depending upon site
conditions, level of protection and number of personnel working in the EZ, more than one PDS

attendant may be needed to ensure smooth conduct of the PDS. In support of the PDS, the PDS

attendant will have the following duties.

1. On a daily basis, after the safety bnef, prepare, and direct assembly of, the PDS

required for the da_/s operation.

2. Assist EZ personnel as they process through the PDS; assist m tank changes for

Levels A and B.

3 Receive and put away all equipment passed from the hot side of the hot line after
ensunng items have been cleaned and decontaminated thoroughly.

4. After the final person has passed through the PDS, the attendant will retrieve and

store away reusable equipment that has been previously decontaminated, including

respirators, gloves, boots and su_ts.
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5. At the end of each day, the attendant w_ll secure the PDS and d_spose of all

matenals, as requLred, including, securing of d_sposal containers and transfer of used

decontamination solutions to approved containers.

6. Ensure that once the PDS _s secured, all respirators are cleaned and stored per the

manufacturer's gu_dehnes.

13.4.2.6.2 The PDS attendants shall wear a level of PPE whtch wtll provide adequate protectton

from the hazards associated with assisting site personnel through the PDS. The PDS attendants

wtll wear Level B PPE whtle processing personnel through the PDS The PDS attendants wdl

also wear Level B PPE dunng the clean-up of the PDS after processing personnel

13.4.2.6.3. After assisting EZ personnel after the last work penod, the PDS attendant, with the

assistance of a buddy, wtll secure the PDS using procedures that allow the attendant to

simultaneously decontaminate as the PDS is secured To do this, the PDS attendant wtll initiate

securing the PDS at the outer garment wash and work back conducting personal
decontamination and PDS security at the same time. This will be accomplished using the

following general procedures:

1. F=rst gather and remove from the PDS all reusable equipment and transfer to the SZ

to be stowed.

2. Wearmg appropriate PPE (as specified in Section 6 0 of thts SSHP), cross the hot
line, ff applicable, wash and rinse suit and then, mowng from dtrtiest to cleanest,
transfer decontammation soluttons to thetr respective storage contamers

3. Proceed down the line, remove tape, if apphcable, then secure tape dtsposal

container

4. Move to boot removal, remove boots whde stepping across the hot line; reaching

back across the hot line, secure the boot dtsposal container.

5. At outer glove removal, remove outer gloves and secure the outer glove disposal

container.

6. At outer garment removal, remove outer garment, if applicable, and secure the outer

garment dtsposal container.

7. At inner glove wash/rinse station, wash inner gloves and transfer inner glove wash
solution to appropnate dtsposal container, then rinse tuner gloves and dispose of

rmse solution, and secure wash/rmse contamers.

8. At facepiece station (Level C PDS and above) transfer both solutions to appropriate

dtsposal containers and secure the containers; if wipes were used, secure disposal

container.

9. Move to inner glove removal station, remove gloves and secure contamer

13.5.0 Contamination Control

13.5.1 General

13.5.1.1 This section outlines the measures that will be taken to control contamination and

prevent it from leaving the EZ.

13.5.1.2 The decontamination procedures descnbed m the Personnel Decontaminatton SOPs

(Appendtx H) wtll be the prtmary sources of contammant control. Also, as indicated previously, all
wastewater generated from decontammat=on procedures will be collected on site, tested, and

disposed of accordingly. In addition to these procedures, measures will be taken to hmit the
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movement of dust and vapors that may be generated w_thm the EZ. Water will not be used m
excavations to control dust when CWM may be present.

13.5.1.3 Eating, drmkmg, smoking, chewmg, and apphcatton of cosmettcs shall be restncted to
the clean (support) zone, except dnnkmg of replacement fluids, which shall be permitted tn
designated areas of the CRZ. Uncontaminated standby personnel assigned to assist personnel
working m Level C or Level B PPE shall, at a minimum, remove outer and inner gloves, respirator
and coverall top, and wash hands prior to dnnkmg replacement fluids. Personnel who have come
in contact w_th contaminated material (based on mr monttonng data) wdl be processed through
the decontamination hne before they are allowed to disrobe, eat or dnnk.

13.5.1 4 Personnel who may be requtred to wear resprratory protective equtpment, etther on a
routme or emergency bas_s, must shave beards or other factal hatr whtch mterfere with the proper
fittmg of respirators. Any abrasions m the site personnel's skin (cuts, bruises, etc.), will be
covered with a Band-Atd and/or adhesive tape before the operator dons protecbve clotl-,mg.

Table 13-1 SSHP
Decontamination Solutions for Sampling Equipment

CONTAMINANT OF CONCERN FIRST WASH SECOND WASH

Mustard (H)
Adamstte (DM)
Phosgene (CG)
Chorop_cnn
All Others

Causbc Soda and Water
Hot Soapy Water
Hot Soapy Water
5% Sodium Bisulfite Solution
Hot Soapy Water

Hot Soapy Water
Hot Soapy Water
Hot Soapy Water
Hot Soapy Water
Hot Soapy Water
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APPENDIX A
To

Site Safety and Health Plan

CWM FIELD IDENTIFICATION
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A.I.0 CWM Field Identification

A.1.1 General

A.1.1 1 Archive records indicate that German mustard bombs and chemical agent identification

sets (CAIS) were d=sposed of on Dunn Field. The CAIS typically contain small quantities of dilute
and/or neat CWAs in small glass bottles or vials. The glass bottles are typically packaged within

a steel cylinder or drum (called a "pig") with bolted end covers. The pigs are packaged inside

wooden shipping containers.

A.1 1.2 All three project areas on Dunn Field (23-A, 23-B, and Site 1) are recorded as having
contained CWAs. Mustard was disposed of in area 23-B, in a chlorate of lime slurry pit. Empty

German mustard bomb casings were countercharged and the remains buried in area 23-A CAIS

were disposed of by burial in Site 1.

A.1.1.3 Any suspect CWM or CAIS components identified wdl be immediately turned over to TEU.
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A.2.0 250 kg German Mustard Bomb

A.2.1 All 250-kilogram German chemical bombs used tdentical casings. The hll, markmgs, and
fuzes were different. The casing consisted of a section to whtch a rounded nose section and a
pointed tall section of sheet steel were welded. There was only one fuze pocket. A central
exploder tube ran the length of the bomb case. Two baffles were welded to the body where the
secttons were welded together. The wall thtckness was 0.16 centtmeter (0.063 mch). A standard
eyebolt may have been screwed mto the s_de or nose for suspension. The tail was 54.61
centtmeters (21 5 inches) long and 60.96 centimeters (24 inches) wide and was made of sheet
steel. Four sheet steel vanes were secured dtrectly to the body cone. Bar struts were used.

A 2.2 The 250 kg bomb filled with H had a mam body color of tan or field gray wtth one green
band on the nose. Other markings were stenciled m black. Wetght of filler was 99.79 kg (220 Ib),
total weight was 165.56 kg (365 Ib)

_tR t_L_ E_
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A.3.0 500 kg German Mustard Bomb

A.3.1 The German 500-kilogram chemical bomb was constructed of a drawn steel cylindrical

case, a cast steel nose welded to the case, a steel casting with male filling plug welded to the
case or a domed cap without filling plug attached by screws, One or two fuze pockets may have

been found En this bomb. The wall thickness was 0.16 centimeter (0.063 inch). A standard

German eye-bolt may have been screwed into the nose or side of the bomb for suspension. The
tall was 76.2 centimeters (30 inches) long and 60.96 centimeters (24 inches) wide made of sheet
metal. The tail assembly consisted of four vanes welded to the tail cone with box type struts

made of steel bars.

A,3.2 The main body color was tan or field gray overall. The nose markings were one red ring.

Other markings were stenciled on the body m black. The exact weights are unknown, but

approximate weight of fill is 215.46 kg (475 Ib), total weight of 471 74 kg (1040 Ib).

Stendled in Beck

I

A4
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A.4.0 Chemical Agent Identification Sets (CAIS) Information

A.4.0.1 More than 100,000 CAIS were produced for use by all branches of the military between
the 1930s and the 1960s Three major varieties including 17 different types of CAIS were
produced over the years. These sets were used by the md_tary to train soldiers to identify
chemical agents in the field. In the past, one of the standard and approved procedures for
d_sposmg of CAIS was burial.

A.4.1 K951/K952 War Gas Identification Set, Instructional M1

A.4.1 1 This CAIS is also known as the "Set Gas Identification, Detonation MI" and is the only
CAIS known to have been at the depot.

A.4.1 2 The K951/K952 CAIS contained 48 Pyrex, flame sealed ampules, 12 each containing 1.4
ounce solution of mustard (H, 5 percent in chloroform), Lewisite (L, 5 percent in chloroform),
chloropicnn (PS, 50 percent in chloroform), and phosgene (CG) for a total of 26 ounces (0.768
hters) of agent, less the chloroform, per set. The amount of agent and solvent In each ampule is:

_x,_pule_
H
L

PS
CG

Chio  o  rm
2 ml 38 ml
2 ml 38 ml

20 ml 20 ml
40 ml 0 ml

A.4.1.3 Each ampule is 1 inch in d_ameter and 7 1/2 inches long. Each ampule is packed in a
cardboard screw cap container (madmg tube-type) with agent type indicated by letters on the
cardboard container. Twelve cardboard containers each are packaged into 4 press fit metal cans
which are 9 1/4 inches high. The cans are packed into a steel cyhnder 6 5/8 inches in d_ameter,
approximately 38 inches long, and 0.145 inch thick. The cyhnder _s closed by a flanged cover
which Tssecured by e_ght bolts.

A.4.1.4 The only difference between the K951 and K952 is that the K951 was issued with
blasting caps that were packed and shipped m a separate container. The K951 ampules (also
called vials) are frequently found m any configuratlon (loose, in the original shipping container
(also called "pigs"), in drums, cans, or other disposal containers). When found loose, the agent
type cannot be readily tdentlfied without sophisticated spectrographic equipment, and a worst
case assumption of phosgene should be made by field personnel.
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BESrAVAILABLE
COPy

Comatne hemetca_ _a_ed greys lube
_r-1 in, Length ,, 38 m.

Diam_._ r = 6 5R_ in.
W_dl tt_ckne_ ,, 0.145 in.

P'igu_ 10, K951 and K952 War Gas Identification Sets

2O
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BESTAVAIL48LF.
COPy

FLgur_ ] l- K951/952 Ampule, Packing Material, and Cardboard Con_i_er

2!

III
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BESTAVAILABLE
COPY

@ ,

Figure 12. Multiplc-'['ub¢ Container, Opened

22
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Appendix B

Activity Hazard Analysis Forms
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HAZARD ANALYSIS

Hazard analysis analyzes the signfftcance of potential hazards and identifies safety requirements (or
altematwes) needed to ehmmate or control the hazards to reduce the associated risk to an acceptable
level The hazard analys_s also evaluates the adequacy of the operattonal and support procedures that
will be implemented to ehminate, control, or abate identified hazards or risks.

In many cases, there will be no potentual hazards assocuated with an operation. In such a case, include
the hazard analysis for in the SOP package, but note on the hazard analysis form that "There are no
potential hazards associated with this operation; therefore, a hazard analysis is not required."

Personnel conducting the hazard analysis will be knowledgeable in UXO and explosive safety standards
and requirements, have and understanding of the operation, and will be knowledgeable in the method
used to conduct the hazard analysis.

The hazards analysis will specifically identify the following:

• Operations and actnvities that revolve hazardous materials or potential exposure to hazardous
conditions, and the actions required to mmnmize the risk during these actnvlties.

• Requtrements for personal protective equipment

• Requirements for hfe support devices and equipment

• Special emergency procedures (e.g. egress, rescue, evacuation ) to produce the expected safe result

• Requirements for handling, storing, transportatnon, and disposal of hazardous materials

• Requarements for safetytralning and certification

OPERATION. Insert name of operation.

PREPARER. Insert name of person preparing Hazard Analysis.

REVIEWER. Insert name of person revnewingHazard Analysis

ITEM #. Thts is a consecut=venumbering of the potential hazards assocnated with this operation.

DESCRIPTION OF HAZARD. Bnefly descnbe the potent=alhazards assocnatedwith this operation.

EFFECT ON OPERATION. Bnefly describe how the potential hazards will effect the operation.

HAZARD. This hazards ranking system is based upon the qualitative determmatton of the severity of the
hazards and the probabdlty of the mushap to occur.

Severity. Using Table 2, calculate the hazard severity of each potential hazard and insert the
corresponding hazard severity category.

Probability. Using Table 3, calculate the hazard probability level and insert the corresponding
hazard probability level.
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Table 2: Hazard Severity Categories

Catastrophic I Death, severe environmental damage

Critical II Severe injury, severe occupational illness, major
env=ronmental damage

Marginal III Minor injury, minor occupational illness, minor environmental
damage

Neghglble IV Less than minor injury, less than minor occupational injury,
less than minor environmental damage

Table 3: Hazard Probability Levels

,:-!DescHption '_l

Frequent A

Probable B

Occasional C

Remote

Improbable

D

Likely to occur frequently (continuously)

Likely to occur several bmes during the hfe of the project

Likely to occur sometime dunng the hfe of the prolect

Unhkely, but possible to occur during the life of the project

So unlikely, it can be assumed that the event may not be

experienced

RAC WITHOUT CONTROL. Table 4, the risk assessment matrix, contains the Risk Assessment Codes

(RAC). Considering the hazard seventy and hazard probability levels for this operation, calculate the
RAC w=thout implementat(on of insbtutional controls.

RECOMMENDED CONTROL• All hazards m the RAC 1 and 2 categories require changes in the

procedures or operat=on to reduce the risk category to either the acceptable with controls category or to
the acceptable category. Insert the recommended controls.

RAC WITH CONTROL• Calculate the RAC after controls are tmplemented. Implementation of controls

must improve the RAC 3 or 4 levels.
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Table 4: Risk Assessment Matrix

(A) Frequent 1

(B) Probable 1

(C) Occasional 1

(D) Remote

(E) Improbable

RAC 1

RAC 2

RAC 3

RAC 4

1 1 3

1 2 3

2 2 4

2 2 3

3 3 3

4

4

Unacceptable

Undesirable

Acceptable with
controls

Acceptable

Modify procedures and operations to reduce nsk

Modify procedures and operations to reduce nsk

Some controls are required to maintain the risk level
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APPENDIX C

UXB

CONFINED SPACE ENTRY PROGRAM
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1.0 Objectiv

The hazards associated wtth a confined space entry mcrease the threat to the health and safety

of on-site personnel. Therefore, it is the objective of this procedure to outhne the mmlmum health
and safety requirements for workmg in or around confined spaces. Thts procedure outhnes the

measures specified in 29 CFR 1910.146, the Permtt-Requlred Confined Spaces Standard.

2.0 Scope

This procedure ts applicable to all UXB employees and subcontractors who must enter permit-

required confmed spaces to perform any job function.

3.0 Responsibilities

3.1 Industrial Hygienist (IH)

The Industrial Hygienist (IH) w=ll be responsible for the overall implementation of the Confined

Space Entry Program and will perform the following duties:

• Provide general oversight for implementation of the Confined Space Entry Program.

• Assist the Confined Space Coordinator (CSC) in the field implementation.

• Assist the CSC in the proper classification of confined spaces.

• Provide consultation to the CSC and Entry Supervisor (ES) in anticipation, recognition,

evaluation, and control of confined space hazards.

• Perform periodic review of the Confined Entry Space Program, using the cancelled

permits to identify deficiencies and revise the program, as needed.

3.2 Confined Space Coordinator (CSC)

All confined space entries will be coordinated by the Confmed Space Coordinator (CSC). This

person is a UXB employee at the supervisory level and wdl be responsible for:

• Consulting with the IH in the classification and identification of confined space and
associated hazards.

• Supporting the ES with the authonzatlon and implementation of the entry permit.

• Ensuring that all known or potential confined spaces are revtewed to determine the type
and level of hazards associated with the space.

• Enforcing the confined space procedures.

• Ensuring all personnel have received proper training in confmed space entry procedures

and proper use of safety retneval and emergency equipment.

• Assisting in hazard identification and evaluation of the confined space by conducting or
supervtsing air monitoring or other evaluations, as required by the entry permit.
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• May also be designated as the Entry Supervisor.

3.3 Entry Supervisor (ES)

The Entry Supervisor (ES) has general authority for the field implementation of the Confined
Space Entry Program, and is responsible for ensuring that the confined space operations are m
compliance with relevant OSHA regulations. Supervisors are responsible for:

• Knowing the hazards that may be encountered during entry, including information on
routes of entry, s_gns and symptoms, and consequences of exposure.

• Completing and signing the Confined Space Entry Permit (UXB Form 10050, attached)
after all provisions of the permit have been met, and ensuring it is authorized by the CSC.

• Ensuring confined space conditions are acceptable dunng operations.

• Ensunng confined space entry permits are posted and that a confined space attendant is
present during all entry activities.

• Ensuring all necessary safety retneval equipment for confined spaces _s on-s_te,
operational, and properly used.

• Ensunng site is properly posted and flagged.

• Conducting an on-site pre-entry briefing with all entrants and attendants pnor to the start
of the job.

• Ensuring appropnate communications for summoning emergency/rescue personnel are
located pnor to entry.

Terminating or cancehng the entry permit when entry operabons covered on the permit
are completed or ff a prohibited condition anses in or near the permit-required confined
space.

• Removing unauthorized personnel in or near the confined space.

• May also be designated as the CSC.

3.4 Authorized Attendant (AA)

The attendant shall be continually stationed outside the confined space to monitor not more than
one confined space entrance and to prohibit unauthorized entrants from entering the area -- those
not hsted on the confined space entry permit. Attendant shall:

• Know the hazards that may be encountered during entry, including information on routes
of entry, s=gns and symptoms, and consequences of exposure

• Maintain the Confined Space Entry/Exit Log (UXS Form 1.O053).

• Remain in constant two-way commumcation with entrants by e_ther verbal, visual, or
radio contact.
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• Provide standby assistance to occupants when ingressing or egressmg the confined

space.

• Direct occupants to immediately evacuate the confined space when'

• A prohibited condition ts detected

• Unauthonzed personnel enter the space and refuse to leave

• Behaworal changes are detected in the entrants

• Air monitoring equipment detects unacceptable oxygen, flammable, or toxic levels

• Attendant must leave the work area or cannot effectively and safely perform his
dubes

• Breakdown m communication with the entrants occurs

• Condition develops outside the space that could endanger the authorized entrants

• Initiate emergency response procedures in the event that an entrant must be rescued
from the confined space, and prowdes emergency rescue personnel wtth perhnent
mformabon related to the emergency sttuatton

• Monitors for internal and external condlttons that could adversely affect operations tnstde
the confined space.

• Control entry into the confined space work and support areas through the use of barrier
flags and signs.

• Remain at the entry point, unless relieved by another authorized attendant.

• Review the confined space entry permit wtth the ES prior to entry into the confined space.

• Warn unauthonzed personnel to stay away from the confined space, and if they do enter
the space, informs them that they must leave immediately. Calls for the evacuation of
entrants and informs the ES.

At no time shall the AA enter the confined space to perform rescue servtces. The AA may,
however, use rescue equtpment and perform rescue/emergency duties outssde the confined

space.

3.5 Authorized Entrants (AE)

The Authonzed Entrants have the following responsibdittes:

• Know the hazards that may be encountered during entry, including reformation on routes
of entry, stgns and symptoms, and consequences of exposure

• Prewew and be knowledgeable of the prowstons in the confined space entry permit.

• Maintain effective and continuous contact with the attendant.
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• Understand the proper use of personal protective equipment (PPE), safety equipment,
•retrieval systems, and other hazard control methods.

• Review the entry permit with the attendant and ES to resolve any concern or questions.

• Alert the attendant upon recognizing any warning sign or symptom of exposure or
detecting a prohibited condition.

• Evacuate the confined space when directed by the attendant or when a prohibited
condition _sdetected or when warning s=gns or symptoms of exposure are noticed

4.0 Procedures for Identification and Reclassification of

Confined Spaces

4.1 Work Area Evaluation

The CSC, m conjunction with the ES, shall evaluate the work area to determine if a confined
space exists. A work area shall be classified as a confined space if it meets ALL of the following.

• has limited or restricted means for entry or exit (for example: tanks, vessels, silos,

storage bins, vaults, and pits)

• _snot designed for continuous employee occupancy

• zs large enough and so configured to allow an employee to enter and perform assigned
duties

Once a work area has been classified as a confined space, the space shall be posted with signs
which include, but are not bruitedto, the following information:

If apphcable, barncades or flagging should also be used when posting of signs. Warnings of
other specific hazards, such as" high noise area" or "respirator required area," should also be
posted.

4.2 Classification of Confined Spaces

once a workspace has been classified as a confined space, the CSC shall consutt with the IH to
determine if the confined space is to be classified as a NON-PERMIT or a PERMIT-REQUIRED

confined space.

If entry rote the confined space is reqwred to evaluate _tshazards, th_s entry shall be conducted
using the requirements of a permit-required confined space.
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A permit-required confined space will contain, but not be hmlted to, one or more of the following'

• Potential oxygen deficlent]ennched, toxtc, or flammable atmospheres

• Contains, or has a known potential to contain, a hazardous atmosphere or any other

recognized senous safety or health hazard

• Contains a matenal with the potential to engulf an individual, has an internal configuration

that could trap or asphyxiate the entrant(s) by inwardly convergmg walls, or has a floor

that slopes downward and tapers to a smaller cross-sectton

• Physical, mechanical, chemical, or biological hazards

• Posslbdity of hquids, gases, or solids being admitted during occupancy

• Past and current actw_t_es m the confined space which may adversely affect the

atmosphere of the confined space

• Possible entry or exit hazards

• Physical charactensttcs, configuration, and location of the confined space

• The s_ze, depth, and sloping of trenches and excavations

A confined space shall be classified a "non-permit" confined space if It meets the following

criteria.

• The space does not contain any hazard capable of causing serious harm or death.

• The space does not contain or have the potential to contain a hazardous atmosphere.

4.3 Classification and Certification of Low Risk Confined Spaces

A permit-required confmed space may be reclassffted as a low-risk confined space if the following

condittons extst:

• The only hazard involved is an actual or potential hazardous atmosphere.

• Forced air ventilation alone wtll be sufficient to maintain the space as safe for entry.

• Momtoring and inspectton data are generated and documented, which supports the
condtttons stated in subparagraphs,

• Entry is conducted m accordance with the procedures outline in Sectton 5 0 of this plan.

When a confined space has been classified as a iow-nsk confined space, the CSC will complete
the Low-Risk Confined Space Certification Form (UXB Form 1.0054) and post the form at the

space prior to entry.

5.0 Procedures for Entry into Low-Risk Confined Spaces

Any conditions which would make it unsafe to enter the space shall be removed prior to entry.
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Temporary barriers shall be erected around the space or entrance of the confined space to
prevent accidental falls

Prior to entry, the air within the space will be monitored using cahbrated' d_rect-readmg
instruments. Momtonng shall be conducted using the procedures outlined in Section 8.0 of this

plan.

The air monitonng results will be posted on the Low-Risk Confined Space Certification Form.

If required, forced a_r ventilation will be used to control atmospheric hazards to ensure that
employees do not work in a hazardous environment.

If ventilation is required, the procedures outlined in Section 7 0 of this plan will be used.

If a hazardous atmosphere is detected during entry, the following shall be conducted:

• All employees shall leave the space _mmed_ately.

• The space shall be evaluated to determine the source of the hazardous atmosphere.

• Control measures shall be _mplemented to protect the employees prior to any subsequent
entnes.

• The space shall be upgraded to a permit-required confined space and applicable
procedures implemented pnor to re-entry ff adequate controls cannot be incorporated.

Employees entering the low risk confined space shall wear appropriate PPE, such as hard hats,
safety glasses, leather work boots, and work gloves.

6.0 Procedures for Entry into Permit-Required Confined

6.1 Confined Space Permit

The ES, with consultation from the IH, will complete a Confined Space Entry Permit prior to
employee entry into the space; the following guidelines will be used

6.1.1 General Information

Location/Descnption of Space - Briefly describe the space -- location, size, shape, depth, etc

Purpose of Entry - Briefly state the scope of the work to be accomphshed m the confined
space -- geotechmcal inspection, enwronmental samphng, survey, excavatton, etc.

Potential Hazards - Describe the expected physical and chemical hazards -- potential IDLH

atmosphere, heat/cold stress, noise, etc.

Permit Duration - Gwe the date and time penod (24-hour clock) for which the permit _svalid

Authonzed Attendants - List the name(s) of the qualified employee(s) who will be stationed
outside the space monitoring the entrants and their acttvit_es

Authorized Entrants - List the names of all trained employees who will or can enter the
confined space during this permtt period
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6.1.2 Safety Equipment/Requirements

Area Secure and Siqns Posted - Mark YES when the safe area around the confined space

entrance must be secured with flagging, barners, and proper stgns

Pipe Lines Capped or Blanked - Mark YES if ptpehnes between the confined space and the

point of isolation may contain hazardous material which would require the capping or

blanking of these hnes before entry

P_pe Lines Purqed or Flushed - Mark YES if pipes inside the confined space must be purged
w_th non-flammable gas prior to working on the pipe

Lock OuVraq Out - Mark YES if outside energy sources (electrical, steam, etc.) exist which

should be properly locked-out and de-energized before entry into the confined space

Mechamcal Venttlatlon - Mark YES if the confmed space atmosphere needs to be

continuously ventilated by mechanical methods dunng occupancy, and check the type of

ventilation needed

Communication Equipment - Mark YES if normal verbal communication will not be possible

due to the configuration of the confined space or background no_se

Tr_[LDod/Retneval.._S stem - Mark YES if a tripod or other means of retrieval is needed to assist

w_th regress, egress, or emergency rescue

Fire Extinquisher - Mark YES if the potential for fire exists, and note the appropnate type of

exttngutsher to be used

Ground Fault (3ircuit Interrupt - Mark YES if electncal tools will be used instde the confined

space

Liqhtm.q - Mark YES if extra illumination sources will be needed reside the confined space.

NOTE illummabon source must be intrinsically safe tf the potential for an explostve

atmosphere exists

6.1.3 Personal Protective Equipment (PPE)

Self-Contained Breathmq Apparatus - The confined space atmospheric condttions are
unknown or are potenttalJy IDLH (Immediately Dangerous to Life and Health), mark YES tf

SCBA (Self-Contamed Breathing Apparatus) is to be used during occupancy or is needed for

on-site rescue purposes.

A_rhne Supplied Respirator with Escape - When confined space atmospheres dictate the
need for supphed air and physical charactensttcs of space hmit the use of SCBA's, mark YES

for supplied alrlme respirator.

Air Purifymq Respirator (APR) - When confmed space atmosphenc conditions present a
health hazard but are not IDLH, mark YES for an air purifying respirator and state type of

respirator and cartndge.

Five Minute Escape Air Bottle - Mark YES for entrants to carry an escape air pack during

occupancy of space. Required when wearing an APR.
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Safety Glasses or _ - Mark YES If entrants are to wear safety glasses or goggles, and
circle the appropriate type.

Hard Hat - Mark YES if entrants are to wear a hard hat during confined space occupancy.

Ear Pluqs/Muffs - Mark YES if high noise is present reside the confined space or may be
generated by equipment used by the entrants, and circle the appropriate type.

Chemical Clothing - Mark YES if the potential for skin contact with hazardous material is
possible and state the type of chemical resistant clothing.

Protective Boots/Gloves - Mark YES if entrants are to use protective boots or gloves to
prevent contact with hazardous matenal or objects, and circle those that apply.

Chest Harness and Life Line - Mark YES if entrants are to wear a chest harness and life line
dunng entry. NOTE - if tnpod/retneval system has been marked YES then th_s must also be
marked YES.

Other - Indicate other protective equipment to be used during the confined space entry.
Attach additional page, if needed.

6.1.4 Tests to be Performed

Time/Date - Person performing test must state the time and date that the test was performed.

% Oxygen - Always test for oxygen deficientJennched atmospheres before testing for other
contaminants. Testing for oxygen shall be conducted prior to entry into all permit-required
confined spaces. The exposure range for O2 is between 19.5% (for oxygen deficient) and
23.5% (for oxygen ennched)

% of Lower Explosive Limit (LEL) - LEL monitoring shall always be performed during confined
space operations. Monitoring equipment should be adjusted so that it will alarm if
concentrations of explosive gas reach 10% of the LEL for that gas. At that point, operations
wdtcease untd conditions are evaluated

Carbon monoxide__ - The space should be tested for the presence of carbon monoxide
prior to entry. The Amencan Conference of Governmental Industrial Hygienists (ACGIH)
Threshold LimLt Value (TLV) - Time Weighted Average (TWA) are 25 ppm for CO. The
action level at whtch the site wdl be evacuated and the CIH consulted _s25 ppm.

Hydroqen sulfide (H_S) - If there is a potential for H2S reside the confined space, then the
atmosphere must be tested prior to entry. The TLV-TWA for H2S is 5 ppm. Again, the action
level =sthe PEL, 5 ppm.

Other - L=st other tests and the corresponding occupattonal exposure hmlts which are to be
conducted pnor to entry.

Tester's Initials - The person conducting the atmospheric testing must initial on the hne
corresponding to the test performed.

All testing data will be logged on the Confined Space Monitoring Log (UXB Form 1.0056)

6.1.5 Checklist

All Persons Trained - Mark this box when all personnel documentation has been verified
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All Persons Medically Approved oMark ths box when medical approval is verified

Weldmq Is Expected - Mark this box if welding is to be conducted during entry operattons

Entrants/Attendants Bnefed - Mark this box when all entrants and attendants have been

bnefed by the supervisor-m-charge

6.1.6 Emergency Contacts

List telephone numbers for ambulance, fire, rescue, or other _mporfant contacts.

6.1.7 Special Instructions

List any special precautions or operational instructions.

6.1.8 Signatures

Entry Supervisor - The Entry Supervisor authorizing the work being performed in the confined
space prints and then signs h_s name. This permit is not to be signed until full compliance with
the requirements of the permit has been achieved.

Permit Cancelled By - The person responsible for terminating the permit pnnts his name.

Reason for Cancellation - State the reason the permit was terminated (end of operations,
unauthorized condition m the space, etc.).

Date Cancelled - L_stthe date that the permit was terminated

6.2 Authorized Personnel

Entry into a permit-required confined space wdl be conducted by authonzed entrants, attendants,
and supervisors who have recewed proper training in the hazards, procedures, and equipment
related to permit-required confined spaces.

6.3 Requirements for Atmospheric Monitoring

Pnor to entry, and penodlcally as specified on the permit, air monitonng shall be conducted to
assess potentially hazardous atmospheric conditions in the space. The procedures hsted in
Section 8.0 of this plan will be followed.

6.4 " Requirements for Ventilation

In confined spaces where atmospheno conditions are unacceptable, the procedures m Section
7.0 of this ptan shall be utihzed.

6.5 Isolation of Physical Hazards

A confined space shall be isolated to prevent entry of materials and hazardous contaminants by:

• Blanking or bhndmg pipes, hnes, or ducts leading into the space

• Removal or misalignment of pipes, lines, or duct sections
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• Double block and bleed of p_pes, lines, or ducts

• De-energizing and lock out/tag out of hazardous external and internal energy sources

6.6 Electrical Equipment

Electrical equipment used in hazardous tocatlons shall meet the appropnate requirements of
Article 500 of the National Electrical Code (NFPA-70).

To ehminate the potential for electrical shock, appropriate electrical equipment or systems shall
be used. This would include protection such as ground-fault circuit-interrupters (GFCI), assured

grounding systems, double msulated tools, separately derived systems, and low voltage systems

When temporary hghting is used in confined spaces, the followmg requirements shall be met"

• All hghtmg shall be "spark proof" approved for use in Class I, D_vimonI, Groups A, B, C,
and D atmospheres, if a known or potential flammable atmosphere exists.

• Extension cords used for temporary lighting or other electrical equipment shall be
equipped with connectors or switches approved for hazardous locations.

• Temporary lighting shall be equipped with adequate guards to prevent accidental contact
with bulbs.

• Electrical cords shall be kept clear of working spaces and walkways or other locations in
which they may be exposed to damage or present safety hazards (tripping, etc.).

• Temporary lighting and electncal cords shall be inspected regularly for signs of damage
to insulation and wrong.

6.7 Communications

Entrants and attendants will maintain contmuous commumcation dunng confined space entry

operations.

if visual contact is not posstble due to the configuratton of the space, a radio communications
system will be used. Communication equipment to be used m potentially flammable atmospheres
wdl be approved by the manufacturer for use in that type of environment

Fatlure of radto communicatton systems wtll necessitate immediate evacuation of the entrants
from the confined space.

6.8 Retrieval/Rescue Equipment Requirements

To facthtate non-entry rescues, a retneval system will be set up prior to entry -- unless the
retrieval eqmpment would mcrease the overall risk of entry or would not contribute to the timely
rescue of the entrant.

When used, retneval equipment shall meet the followmg reqmrements:

• Full body or chest harness
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• Retrieval hne will be attached to the center of the entrant's back near the shoulder level
or above the entrant's head

• The other end of the retneval line shall be attached to a manually-operated hftmg device

or fixed pomt outside the space

• A manually-operated mechantcal httmg dewce shall be avatlable to retneve personnel
from a vertical type space of more than five (5) feet in depth

If an entrant ts exposed to a hazardous substance, Material Safety Data Sheets (MSDS) or other
written material related to the hazardous substance shall be made avatlable to the medical facihty

providing care to exposed personnel.

6.9 Emergency Rescue

The authorized attendant shall tmmed_ately mitiate the following steps when a rescue becomes

necessary"

• The authorized attendant shall notify the ES, who wdl initiate the emergency response
plan.

• When possible, the authorized attendant shall initiate rescue operations from outstde the
confined space ubhzmg the winch and/or the retneval I_nes attached to the authorized
entrants.

• At no time writthe attendant enter the confined space to attempt rescue.

• Upon arrival at the emergency site, the emergency rescue team will recewe a status
report and hazard analysts from the authonzed attendant.

• The emergency rescue team will enter the confined space weanng hfe-support
equtpment.

• The designated fire department, rescue squad, ambulance serwce, and other rescue
personnel shall be set forth m the confined space entry permit.

6.10 Personal Protective Equipment (PPE)

When entenng a confined space, all entrants shall wear the PPE set forth m the confined space
entry permit. The PPE level shall be determmed by the CSC and will be based on the presence
of known or potential hazards.

6.11 Cancellation or Termination of Entry Permits

The ES shall cancel the entry permit and terminate the entry when ecther:

• The operahons spectfied m the entry permtt have been completed.

• A prohibited condttton m or near the space arises, increasing the hazard level m the
space.

Problems whtch anse dunng entry shall be noted on the permit so that appropnate revisions to

the permit can be made.

Dehvery Order 0012 DRAFT FINAL C-13
November 1999
SSHP



UXB Internatlonal, lnc Former Defense Depot Memph,s, Tennessee 5 7 4 4 2 I

The cancelled permit shall be given to the IH to allow review of the permit-required confined

space program

Cancelled permits shall be maintained for a minimum of one (1) year after the termination of
entry.

7.0 Procedure for Ventilation of Confined Space

Before employees are permitted to enter a confined space, the space shall be mechanically
ventilated if deemed necessary by the ES. Ventilation normally consists of a pre-entry purge of
several air changes, followed by the continuous introduction of fresh air during occupancy.

Ventilation shall be maintained during the occupancy if there _s a potenbal for the atmospheric
conditions of the confined space to drift out of the acceptable range. When necessary, the
confined space shall be mechanically ventilated to prevent accumulation of

• Oxygen deficient or enriched atmospheres

• Flammable gases and vapors in the atmosphere at concentrations above 10% of the LFL

• Toxic contaminants in the atmosphere above the PEL

If the confined space _sventilated with an electrical air blower, it shall be used with a ground-fault
circuit-interrupter, and be approved for use within a hazardous atmosphere.

Natural ventilation is preferred if it can achieve the same results as the mechamcal ventilation.

Ventilation shall not be used as a means to justify reclassification of a permit-required confined

space to a non-permtt confined space.

Low-nsk confined spaces may be entered without the use of ventilation at the discretion of the
CSC.

Fuel powered ventilation system will be positioned to prevent the entering of engine exhaust
emissions into the confined space.

Forced air ventilation shall be dtrected so as to ventilate the immediate area where the employee

is or will be working.

Ventilation shall continue until all employees have left the space.

8.0 Procedures for Atmospheric Monitoring

Before entry into a confined space, testing shall be conducted for hazardous atmospheres. The
testing sequence should be oxygen, flammabihty, and toxicity. Testing shall be conducted prior to
and after ventilation is imtlated. During occupancy, the frequency of testing shall be set forth m
the confined space entry permit.

Test equipment and the results for each agent shall be listed on the confined space entry permit
each bme the space is monitored. When continuous monitoring is conducted, the results will be
recorded prior to entry, after breaks of more than one (1) hour, at the end of each work day, and
any time an atmospheric hazard exceeds the acbon level.

When possible, testing of confined spaces shalt be conducted throughout the entire portion of the

Delivery Order 0012 DRAFT FINAL C-14
November 1999
SSHP



UXB International, 1no Former Defense Depot Memphis, Tennessee 5 7 4 4 2 2

space to be occupied.

It may be required that a probe or extension be added to the samphng equipment or occupants

entering the confined space -- especially in spaces which are deep, have odd shapes, or are in
remote areas.

For spaces where monitonng of the entire work area is not feasible because the space is too

large or part of a continuous system, conditions shall be continuously monitored in the work
areas. In such areas, employees will carry emergency escape air packs.

Acceptable Air Sample Limits - The atmosphere of the space shall be within acceptable limits

when the following conditions are maintained:

• Oxyqen - 19 5% to 23 5%

Flammability - less than 10% of the Lower Exploswe Limit (LEL)

Toxicity - less than recognized exposure limits. If tests show concentrations above the
PEL are encountered during entry, the occupants shall immediately exit the confined

space and the hazard shall be re-evaluated

9.0 Reclassification of Permit-Required Confined Spaces

A confined space originally classified as permit-required may be reclassified as a non-permit

confined space under the following conditions:

• No actual or potential atmospheric hazards are present

• All other hazards in the space are eliminated.

If entry into the space is required to inspect or eliminate the hazards, this entry shall be
conducted m accordance with Section 6 0 of this plan.

The basis for determining that the hazards are eliminated will be documented through the use of
the Permit-Required Confined Space Reclassification Form (UXB Form 1 0055), which will be

completed by the CSC and posted at the space prior to entry.

If a hazard arises w_thin the space after =t has been reclassified as a non-permit space, the

employees will evacuate the space and the hazard/classification level will be re-evaluated.

NOTE: Control of atmospheric hazards using forced ventilation does not constitute
elimination of the hazard and is not a valid method for reclassifying a permit-required confined

space as a non-permit confined space.

10.0 Subcontractor Requirements

UXB subcontractors shall be responsible for complying w_th the requirements of this program, as

well as apphcable OSHA regulations.

UXB subcontractors performing entry into a permlt-requtred confined space shall be informed by
the CSC of the nature and control methods for known or potential hazards present in the confined

space.
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The CSC shall be responsible for the coordination of subcontractor and UXB personnel working

simultaneously in a perm=t-requ_red confined space

The CSC shall de-brief subcontractor personnel at the concluston of entry operations regarding

hazards encountered or created and the applicability of the entry program requtrements.

11.0 Training

During confined space operations, a trained on-site or pre-arranged rescue team shall be

provided to respond to requests for rescue serv¢ces. At least two members of the rescue team
will hold current certification in first aid and CPR and be medically qualified, fit tested, and trained

to wear SCBAs.

11.1.1 Attendants, Entrants, and Supervisors

During confined space operations, a trained on-stte or pre-arranged rescue team shall be

provided to respond to requests for rescue services. At least two members of the team shall hold
current certification in first aid and CPR.

Training shall be required whenever:

• An employee is first assigned duties related to confined space entry

• An employee's assigned duties are changed.

• A change m the confined space operattons or condtttons occurs and the employee has

not been previously trained for the operabon.

• The CSC, ES, or IH believe that there are deviations from the requirements of this

program or there are deficiencies m an employee's knowledge or use of the procedures

in this program.

UXB shall certify that the provided trammg establishes employee profictency in the procedures of

this program.

Personnel responsible for supervising, plannmg, entermg, or participating m confined space entry
and rescue shall be adequately trained m their functional duties prior to entering any confined

space. General training topics shall include:

• An explanation of the general hazards assoctated with confined spaces

• A discussion of specific confined space hazards associated w_th the facility, location, or

operation

• The reason for, proper use, and lim=tations of PPE and other safety equipment requ=red

for entry into confined spaces

• An explanation of the permit system and other procedural requirements for conducting

confmed space entry

• Communication procedures and requ=rements

• Emergency procedures for evacuating or rescuing workers

Dehve_] Order 0012
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• DutLesand responslbihtLes as a member of the conhned space entry team

• A description of how to recognize s_gns and symptoms of contaminant air exposure

The ES shall receive the aforementioned general training, as well as additional traimng on.

• Recognizing the effects of exposure to chemical hazards known to be in the confined
space

• Use of air monitoring equipment and interpretation of results

• Use and selection of PPE

Confined space attendants must be trained in the use of Self-Contained Breathing Apparatus
(SCBA), the use of special rescue equipment, and the administration of First Aid, as follows:

• SCBA

• Practical exercises

• Instruction in the use of SCBA

• Special Rescue Equipment

• Radio familiarization and operation

• Lifelines and safety belts/harnesses

• Procedures for summoning the rescue team

• First Aid

• Cardlopulmonary resuscitation techniques

• Recognition of early symptoms of exposure to toxic material and/or oxygen
deficiency

11.2 Rescue Team

Members of rescue teams shall receive the following training:

• training identical to the entrants

• proper use of PPE and rescue equipment

• training/drills to perform the assigned rescue function

12.0 Record Keeping and Program Review

Upon cancellation of actiwties m Permit-Required, Low-Risk, or Non-Permit Confined Spaces, the
CSC shall document the reason for cancellation on the appropriate form or certffzcate.

The CSC will then send all forms, logs, or cerffflcates to the IH for review and storage.

Dehvery Order 0012 DRAFT FINAL C-17
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The IH w_ll retain all forms, logs, and certificates for at least one (1) year to facilitate rewew of the

Confined Space Entry Program.

At least annually, the IH will review thts program, all cancelled permits, and certificates generated
in the prevtous twelve (12) months to ensure the procedures within the program are providmg

adequate protection from confined space hazards.
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D. Blank Forms

Appendpx D includes the

ENG Form 3394
UXB Form 01-0001
UXB Form 01-0002
UXB Form 01-0003
UXB Form 01-0004
UXB Form 01-0005
UXB Form 1.007a
UXB Form 1.0012
UXB Form 1.0016
UXB Form 1.0021
UXB Form 1.0022
UXB Form 1.0023
UXB Form 1.0024
UXB Form 1.0026
UXB Form 1.0032R1
UXB Form 1.0033
UXB Form 1.0034
UXB Form 1.0036
UXB Form 1.0037
UXB Form 1.0038
UXB Form 1.0039R1
UXB Form 1.0040
UXB Form 1.0041
UXB Form 1.0043
UXB Form 1.0046
UXB Form 1.0048
UXB Form 1.0050P1
UXB Form 1.0051
UXB Form 1.0053
UXB Form 1.0054
UXB Form 1.0055
UXB Form 1.0056
UXB Form 1.0061
UXB Form 1.0062
UXB Form 1.0065
UXB Form 1.0066
UXB Form 1.0067
UXB Form 1.0070
UXB Form 1.0073
UXB Form 1.1201
UXB Form 3.0004R2

following blank forms:

U.S. Army Corps of Engineers Accident Investigation Report
Property Control Card
Property Record Card
Inventory Adjustment Voucher
Lost/Damage Equipment Report Form
Phystcal Inventory Report Form
Customer Action Request
Site Visitors Log
Sketch Sheet
Certificate of Inspection
Daily Report
Safety Meeting Attendance Log
Safety Inspectton Log
Air Monitormg Results Report
Demolition Matenal Accountabthty Form
Confidenttal Personal Data
Employee Injury/Property Damage Report Form
OEW Excavatton Accountability Form
Speciahzed Trainmg
Vehtcle Condttton Inspection Log
Magazine Data Card
Work Plan Acknowledgment Form
Daily Truck Inspection Log
Consumable S_gnOut Log
Heavy Equtpment Inspection Log
Spot Report
Confined Space Entry Perrmt
Dtrect Reading Instrument Form
Confined Space Entry Log
Low Risk Confined Space Certificate Form
Permit-Required Confined Space Reclassification Certificate
Confined Space Monitoring Log
Gnd Locabon Form
Subsurface Anomaly Investigations
Schonstedt Daily Check Out and Return Procedure
Cellular Telephone Daily Check Out and Return Procedure
Radio Daily Check Out and Return Procedure
Rework Items Ltst
Dally QCI Report
Geophysical Instrument and Operator Testing Area
Memorandum

Del=very Order 0012
November 1999
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REPORTNO

t
RNMENT

EROC

CODE

BESTAVAILABLE
COPY

AcCiDENT INVESTIGATION REPORT

FIRE

FIRE

ERS
REQUIREMENT

CONTROL SYMB£

WING

f JOB SERIES/TITLE

0 ON DUTY

lATE OF ACCIDENT
(M_Jtaq" 1tree))

I I

CONTRACT NUMBER

O CIVIL WORKS O MILiTARy

0 OTHER (Spedfy)

CONSTRUCTION ACTI_TY

EVERITY OF ILLNESS I INJURY
(CODE)

e. BODY pART AFFECTED

pRIMARY

r NATURE OF ILLNESS I INJURY

a ACT_/1"rY AT TIME OF ACCIDENT

-°

O TDY

O OFF DUTY

O CONSTRUCTION O SERVICE

O DREDGE
oA/E

0 O134ER (Speedy)

O ARMYACTIVE

O PERMANENT

O TEMPORARY

ObTHER_peo_)

I

0 ARMY RESERVE 0 VOLUN'[
Cl FOREIGN NATIONAL 0 SEASOi'

0 STUDENT

S NAME

(1) PRiM =`

O IRP

O DERP (2) SUBCONTRACTOR-

O OTHER (Speedy)

_ESTIMATED

OAYSLOST DAYS HOSP_*

ALtZEO

(CODE)

3 DAYS

RESI_RICTEO DUTY

TYPE

)EVICE USED?

1 ) FRONT SEAT

0 BACKING

2 ) REAR SEAT

Page I of 2 pages



BESTAVAILABLE
COPY 574 429

--- t YES answers in rtem 13)

Was design of (ac_l_J, workplace or

+.qulpment a (actoft

_CTION/MAINTENANCE* Were inspechon & mainten-

ance procedures a factor?

PERSON'S PHYSICAL CONDITION In your opinion, was the

physk:al condLUon of the person a factor.'

OPERATING PROCEDURES Were operatJng procedures

a (at'tot?

JOB pRACTICES. Were any Job safety/health pfa_ces
nol Iottowed when the acodent occurred?

HUMAN FACTORS. D_d any human (actors such as size ot

strength of person, eI¢. conththJte to acodenL?

WIRONMENTAL FACTORS" Did heat, cold, dust. sun,

YES NO

0 0

0 0

O 0

O 0

O 0
-o

O 0

0 O

a (CONTINUED)

CHEMICAL AND PHYSICAL AGENT FACTORS D_d exposure to 0 O

cher_cal agents, such as dust, fumes, mists, vapors or

phystc._[ agettts, such as, noise radiation, etc, contnbute

to accident?

OFFICE FACTORS Did ofSce setting such as, tdhng o_ce O O

furnctute car_ rig, stooping, etc. contnbute to the accident?

SUPPORT FACTORS Were Inapptopnate toots/resources O O

pto,_ded to wopedy perform the act*v_y/task.

PERSONAL PROTECTWE EQUIPMENT: Did the improper se(achon, 0 0

use or rnalnter_nce of personal protectr_e equipment

conthbu(a to the accident?

DRUGS/ALCOHOL" In your opinion, was drUgS or alcohol a factor to O

b

O

the accident? .

WAS A WRITTEN JOBIACTtVITY HAZARD ANALYSIS COMPLETED

FOR TASK BEING PERFORMED AT TIME OF ACCIDENT?
NO

g(are, etc., conthbute to the accident? YES (ifyes. lt(achacopy)

WASPERSoYES ONO . . Month Oa _ ear

3 FULLY EXPLAtN WHAT ALLOWED OR CAUSED THE ACCIDENT, IHCLU D E DIRECT AND INDIRECT CAUSE" (See instruction for de,ninon of dJrect and ind_re_ causes ) (Use idddJon_

L DIRECT CAUSE

INDIRECT CAUSE(S)

_D TO ELIMINATE CAUSE _ .

, _ect) ' f "OFFICE SYMBOL

ORPS

R

L c. COMM

ENTS
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BESTAVAILABLE

GENERAL. Complete a separate report for each person who was
injured, caused, or contnbuted to the aca_dent (excluding uninjured

nnet and witnesses) Use of this form for reporting USACEee first-aid type in unes not submitted to the Office of Workers'

ensabon Programs (OWCP) shall be at the descrebon of the FOA
ander. Please type or pnnt legibly. Appropnate items shall be the

=d with an "X" in box(es). If addLbonal space is needed, provide
;niormabon on a separate sheet and attach to the completed form
Ensure that these insttucbons are forwarded w[th the completed report to
the designated management reviewers md=cated m sesbons 16 and 17.

INSTRUCTIONS FOR SECTION 1 -- ACCIDENT

CLASSIFICATION. (MarkAll Boxes That Are Apphcable )

a GOVERNMENT. Mark'CIVILIAN" box if accident !nvolved j'. _

government cJvihan emptoyee; mark "MILITARY" box if accident mvolveo

U.S. military personnel.
(1) iNJURYiiLLNESSiFATALITY--Markifaccidentresultedinany

government civihan emp oyee njury tithess, or fatahty that
requires the submission of OWCP Forms CA-f ( n ury), CA-2
(iUness), or CA-6 (fatahty) to OWCP, mark if accident resulted m

mLlita_ personnel lost-time or fatal injury or illness.
(2) PROPERTY DAMAGE __ Mark the appropriate box if acc=dent

resvited in any damage of $1000 or more to government

property (inctudmg motor vehicles)
(3) VEHICLE INVOLVED -- Mark If accident involved a m°tor

vehicle, regardless of whether .INj URY/ILLN ESS/FATALITY" or
• PROPERTY DAMAGE" am marked.

(4) DIVING ACTIVITY_ Mark If the accident revolved an in'h°use
USACE diving activity.

b. CONTRACTOR.
(1) INJURY/ILLNESS/FATALITY - Mark if aceldent resulted in any

contractor lost-brae InjuryAtiness or fatality.
(2) PROPERTY DAMAGE -- Mark the appropdate box if accident

resulted in any damage of $1000 or more to contractor property

(inCluding motor vehicles).
"3) VEHICLE INVOLVED _ Mark if accident invotved a motor

vehicle, regardless of whether .INJURY/ILLNESS/FATALITY" or
"PROPERTY DAMAGE" are marked.

(4) DWING ACTIVITY _ Mark If the accident Involved a USACE
Contractor diwng activity.

c, PUBLIC.
(1) INJURYIILLNESS/FATALITY _ Mark If accident resulted In

public fatality or permanent total disability. (The "OTHER" box
will be marked when requested by the FOA to report an unusual
non-fatal pubhc accident that could result in claims against the

government or as otherwise directed by the FOA Commander).

(2) VOID SPACE-- Make no entry.
(3) VEHICLE INVOLVED -- Mark if accident resulted In a fatality to

a member of the public and involved a motor vehicle regard/ess
of whether"INJURY/ILLNESS/FATALWY" Is marked.

(4) VOID SPACE-Make no enW.

INSTRUCTIONS FOR SECTION 2 --.PERSONAL DATA

a. NAME-- (MANDATORY FOR GOVERNMENT ACCIDENTS.
OPTIONAL AT THE DISCRETION OF THE FOA COMMANDER FOR
CONTRACTOR AND PUBLIC ACCIDENTS). Enter last name, first

name, middle Initial of person Involved.

b. AGE-- Enter age.

c. SEX-- Mark appropriate box.

d. SOCIAL SECURITY NUMBER m (FOR GOVERNMENT
PERSONNEL ONLY) Enter the soda secudty number (or other

personal IdentJfica_on number if no social secudfy number ssued).

GRADE-- (FOR GOVERNMENT PERSONNEL ONLY) Enter pay
Fade. Example: 0-6, E-7, WG.-8. WS-12, GS-11. etc.

COPY

5?4 430
f JOB SERIESfTITLE-- For government ciwhan employees ente

pay plan, fu_lseries number, and Job btle, e.g GS-O810/Cwd
Engineer. For m;htaty personnel enter the pnmary m_hta_
occupabonal spec_alb] (PMOS), e g., 15A30 or 11G50. For cont
employees enter the job t_tleassigned to the injured person, e c
carpenter, laborer, surveyor, etc.,

g DUTY STATUS-- Mark the appropriate box.
(1) ON DUTY_ Person was at duty station during dub] hours

person was away from dub] station during duty hours but c
official business at brae of the accident.

(2) TDY - Person was o0 official business, away from the dub] ._
and with travel orders at bme of accident. Line-of-Dub]

investigation required.
(3) OFF DUTY - Person was not on official business at time of

accident

h. EMPLOYMENT STATUS - (FOR GOVERNMENT PERSONr_:

ONLY)'Mark the most appropriate box. if "OTHER" is marked,
the employment status of the person.

INSTRUCTION FOR SECTION 3 -- GENERAL

INFORMATION

a. DATE OF ACCIDENT-- Enter the month, day, and year of ac

b. TIME OF ACCIDENT-- Enter the loser brae of accident in m_l

bme. Example: 1430 Ivs (not 2:30 p.m.).

c. EXACT LOCATION OF ACCIDENT -- Entar fa.cts needed to I
the accident scene. (instatiation/project name, building numbe
direction and distance from closest landmark, etc.).

d. CONTRACTOR NAME
(1) PRIME _ Entar the exact name (title of firm) of the pnmE

contractor.
(2) SUBCONTRACTOR -- Enter the name of anY subcont_

involved in the accident.

e. CONTRACT NUMBER-- Mark the appmpdata box to Idenbf_
contract is dv_l works, mihtary, or other:. If "OTHER" is markee

contract appropriation on line provided. Enter complete con_
number of pdme contract, e.g., DACW 09-85-C.-0100.

f. TYPE OF CONTRACT _ Mark appropriate box. A/E means
architect/engineer. If'OTHER" is marked, specify type of con

line provided.

g, HAZARDOUS/TOXIC WASTE ACTIVITY _ _ Mark the
identify the HTW acbvity being performed at the time of the a(
For Superfund, DERP, and Instati_;tion Restoration program (
HTW a_vitJes Include accidents that occurred during Invento
prede.sign, design, and oonstruction. For the purpose of acde

reporting. DERP Formedy Used DoD Site (FUDS) activities a
activities will be bestad separately. For Civil Works O&M HT_
activities mark the "OTHER" box.

INSTRUCTIONS FOR SECTION 4 -- CONSTROC'[

ACTIVITIES

a. CONSTRUCTIONACTIVITY_SelectthemosLappr°priate
cons_uc_on activity being performed at l_me of accident frorr
below. Enter the activity name and place the corresponding [
number identified in the box.

CONSTRUCTION AC'IIVTI'Y LIST
14. ELECTRICAL1. MOBILIZATION

2. SITE pREPARATION
3 EXCAVATIONKRENCH]NG
4 GRADING (EARTHWORK)
5 pIpiN_ES
6. FOUNDATION /
7. FORMING
e. CONCRETE pLACEMENT
9. STEEL ERECTION
10. ROOFING
11. FRAMING
12. MASONRY
t3. CARPENTRY

15. SCAFFOLDING/ACCESS
16. MECHANICAL
17. pAINTING
18. EQUIPMENT/MAINTENANCt
19. "tUNNELiNG
20. WAREHOUSINGP3TORAGE
21. PAVING
22. FENCING
23. SIGNING
24. LANDSCAPINGdRRIGATI0r
25. INSULATION
26. DEMOLITION
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b TYPE OF CONSTRUCTION EQUIPMENT-- Select the equ[pmenl

tr_volved in the acodent from the hst below Enter the name and place

corresponding code number identtfied in the box. If equlpment ts

j included below, use code 24, OTHER', and write in speclt_e type

_eqmpment

CONSTRUCTION EQUIPMENT
13 BUMP TRUCK (OFF HIGHWAY)

1 ._DER
2 DRAGLINE
3 CRANE (ON VESSEL_ARGE)

4 CRANE (TRACKED]

5 CRANE (RUBBER TIRE)
6 CRANE (VEHICLE MOUNTED}

7 CRANE crOWER)
8 SHOVEL

9 SCRAPER
10 PUMP TRUCK (CONCRETE)
1'L TRUCK (CONCRETErrRANStT

MIXER)
12. DUMP TRUCK (HtGHWAY)

t4 TRUCK (OTHER)

15 FORKLIFT
16 BACKHOE
17 FRONT-END LOADER

18 PILE DRIVER
19 TRACTOR (UTILITY)

• 20. MANLIFT

21. DOZER
22 DRILL RIG
23 COMPACTOR/VIE RATORY

ROLLER
24. OTHER

INSTRUCTIONS FOR SECTION 5 _ INJURY/ILLNESS

INFORMATION

a. SEVERITY OF INJURY / ILLNESS - Reference pare 2-10 of USACE

Suppl 1 to AR 38540 and enter code and descripUon from hst below.

NOI NO INJURY
FAT FATALITY
pTL pERMANENT TOTAL DISABILITY

PPR pE RMAN ENT pARTIAL DI S ABILITY
LWD LOST WORKDAY CASE INVOLVING DAYS AWAY

FROM WORK
NLW RECORDABLE CASE WITHOUT LOST WORKDAYS

RFA RECORDABLE RRST AID CASE
NRI NON-RECORBABLE INJURY

ESTIMATED DAYS LOST -- Enter the esUmeted number of

s the person will lose from wo,'k.

-STIMATED DAYS HOSPITALIZED -- Enter the esUmated number

.rkdays the person will be hospitalized.

o. ESTIMATED DAYS RESTRICTED Du'rY _ Enter the estimated

number of workdays the person, as a result of the accident, will not be

able to perform all of their regular duties.

e. BODY PART AFFECTED -- Select the most appropriate primary and

when applicable, secondary body part affected from the fist below.

Enter body part name on hne and plaCe the Cerrespondmg code

letters ldenbfying that body part in the box.

GENERAL BODY AREA CODE BODY PART NAME

ARM/WRIST AB ARM AND WRIST

TRUNK, EXTERNAL
MUSCULATURE

AS ARM OR WRIST
B1 SINGLE BREAST

B2 BOTH BREASTS
BS SINGLE TESTICLE

B4 BOTH TESTICLES

BA ABDOMEN

BC CHEST,
BL LOWER BACK

BP pENIS
BS SIDE
BU UPPER BACK

BW wNST
BZ "mUhKoTHER
(::1 SINGLE FAR INTERNAL
C2 BOTH EARS I_'ERNAL
C3 SINGLE EYE INTERNAL
C4 BOTH EYES INTERNAL

CB BRAIN
CC CRANIAL BONES

CD TEETH
CJ JAW
CL THROAT. LARYNX

CM MouTH

HEAD, INTERNAL

BESTAVAILABLE
COPY

ELBOW

FINGER

TOE

HEAD, EXTERNAL

KNEE

LEG, HIP, ANKLE,

BUTTOCK

HAND

FOOT

TRUNK BONES

SHOULDER

THUMB

5?4 431
CN NOSE
CR THROAT. OTHER
CT TONGUE
CZ HEAD OTHER INTERNAL

EB BOTH ELBOWS
ES SINGLE ELBOW

FI FIRST FINGER
F2 BOTH FIRST FINGERS

F3 SECOND FINGER
F4 BOTH SECOND FINGERS
F5 THIRD FINGER

F6 BOTH THIRD FINGERS
F7 FOURTH FINGER

F8 BOTH FOURTH FINGERS

G1 GREAT TOE
G2 BOTH GREAT TOES

G3 TOE OTHER
G4 TOES OTHER

H1 EYE EXTERNAL
H2 BOTH EYES EXTERNAL

H3 EAR EXTERNAL"
H4 BOTH EARS EXTERNAL

HC CHIN
HF FACE
HK NECK/THROAT
HM MoUTH/IJPS

HN NOSE
HS SCALP

KB BOTH KNEES
KS KNEE

LB BOTH LEGS/HIPS/
ANKLES/BUTTOCKS

LS SINGLE LEG/HIP
ANKLE_UTTOCK

MB BOTH HANDS
MS SINGLE HAND

PB BOTH FEET
PS SINGLE FOOT
RI SINGLE COLLAR BONE

R2 BOTH COLLAR BONES
R3 SHOULDER BLADE
R4 BOTH SHOULDER BLADES

RB RIB
RS STERNUM (BREAST BONE}

RV VERTEBRAE (SPINE DISC)
RZ TRUNK BONES OTHER

SB BOTH SHOULDERS

SS SINGLE SHOULDER

TS S[NGLETHUMB

TRUNK, INTERNAL ORGANS
V2 LUNGS. BOTH
V3 KIDNEY, SINGLE

V4 KIDNEYS, BOTH

VII HEART
V1. LIVER
VR REPROOUCTWE ORGANS

VS STOMACH

W INTESTINES
VZ TRUNK, INTERNAL; OTHER

NATURE OF INJURY/ILLNESS - Select the most appropflate

of Injury IIlness from the list below. This nature of injury I illn_

correspond to the pdrnary body part selected In 5e', aboVe. E

nature of injury / illness name on the line and plaCe the ¢orre_

CODE letters In the box provided.
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ncldent or event which occurred dunng a sm.gle work_day ors._._hl_

GENERAL NATURE NATURE OF INJURY

DRY CODE NAME

' ATIC INJURY OR TA AMPUTATION
LITY TB BACK STRAIN

TC CONTUSION, BRUISE,
ABRASION

TO DISLOCATION

TF FRACTURE
TH HERNIA
TK CONCUSSION
TL LACERATION. CUT

TP PUNCTURE
TS STRAIN, MULTIPLE
TU BURN. sCALD, SUNBURN
Tt TRAUMATIC SKIN DISEASES/ . "

CONDITIONS
INCLUDING DERMATITIS

TR TRAUMATIC RESPIRATORY
DISEASE

TQ TRAUMATIC FOOD pOISONING
TW TRAUMATIC TUBERCULOSIS

"IX TRAUMATIC VI ROLOGt CAL/
IN FECTWE_ARASITIC DisEASE
TRAUMATIC CEREBRAL VASCULART1
CONDITION/STROKE

T2 TRAuMATi C HEARING LOSS

T3 TRAUMATIC HEART CONDITION
T4 TRAUMATIC MENTAL DISORDER

STRESS; NERVOUS CONDITION

T8 TRAUMATI C INJURY--OTHER
(EXCEPT DISEASE, ILLNESS)

*'A nontraumabc physiological harm or loss of capacity produced by

systemic infecbon: conbnued or repeated stTeso or skath; exposure to

toxins, poisons, fumes, etc.; or other continued and _posu_._sres
nditions of the work environment over a long period of time. For

cat purposes, an occupational iIIne.Ss/d_u--ase or disability Is any
ed condzt_on which doses not meet the de6nil_on of traumatic injury

"¢abUit¥ as described above.

G=NERAL NATURE NATURE OF INJURY

CATEGORY CODE NAME

"oNON.TRAUMATIC ILLNESS/DISEASE OR DIS_BILnY

RESPIRATORY DISEASE RA ASBESTOSIS
RB BRONCHn3S

RE EMPHYSe_IA
RP PNEUMOCONIOSIS

RS SILICOSIS
R9 RESPIRATORY DISEASE, oTHER

VIROLOGICAL INFECTIVE VB BRUCELLOSIS
& pARASITIC DISEASES VC cOCCIDIOMYCOSIS

VF FOOD pOISONING
VR HEPATnls

VM MALA,q_
VS STAPHYLOCOCCUS

VT TUBERCULOSIS
V9 V1ROLQC_CAL_NF ECTIVE/

pARA.SRIC--OTHER

DISABILITY. OCCUPATIONAL DA _ euREms
DR BACK STRAIN, BACK SPRAIN
DC CERI_ V/_SCUUAR CONDm ON;

STROI_
DD ENDEMIC DISEASE {OTHER

THAN CODE'tYPES R&S)

DE EFFECT OF ENVIRONMENTAL

CONOmoN

DH HEARING UD6S
DK HEART CoNDmON

DM MENTAL DISORDER, FMOT1ONAL
STRESS NERVOUS CONDITION

OR RADIATION
DS STRAIN, MULTIPLE

DU ULCER
DV OTI.EERVASCULAR CONDITIONS

139 DISABPJTY. OTHER

574 432
CATEGORY CODE NAME

SKIN DLSEASE SS BIOLOGICAL
SC CHEMICAL
$9 DERMATITIS, UNCUASS[F[ED

TYPE AND SOURCE OF INJURY/ILLNESS (CAUSE] "Type end

g Source Codes ere used to descrtbe what caused the mc[dent ThE

Type Code stands for an ACTION and the Source Code for an

OBJECT or SUBSTANCE. Together, they form a brief descnptLon

how the incident occurred. Where there are two dLfferent sources,

code the thitiatmg source of the incident (see example 1. below)

Examples.

(1) An employee tripped on carpet and struck his head on a desk
TYPE: 210 (fell on same level) SOURCE: 0110 (walking/working

surface)

NOTE. This example would NOT be coded 120 (struck against) and 0140 (fum_

(2) A Park'Ranger contracled derme0tis from contact with poison ivy
TYPE: 510 (contact) SOURCE: 0920 (ptani)

(3) A lock and dam mechanic punctured his finger with a metal si=ver

while gdndmg a turbine blade.
TYPE: 419 (punctured by) SOURCE: 0830 (metal)

(4) An employee was dnving a government vehicle when it was stru(

another vehicle.
TYPE: 800 (traveling in) SOURCE: 0421 (govemment-ow

vehicle, as dm

• TheT eCode600,.Travemgln'lsd_fferentfmn_theothertypec°de
NOTE. - YP ,,_=,_,nb_,factorscontnbubngtothelnju_/orfatabty, but:
that its f,jnctLort Is flol ¢u ,u_ ,?

to collect data on the type of vehicle the employee was operating or kavel=ng in

, time of the InddenL

Select the most appropriate TYPE and SOURCE Idenbfier from the

below end enter the name on the line and the corresponding code in

appropnata box.

CODE TYPE OF INJURY NAME
STRUCK

BESTAVAILABLEcO=,T,ON
COPY

0110 STRUCK BY
STRUCK BY FALLING OBJECT

O111 STRUCK AGAINST

0120 FELL, SLIPPED, TRIPPED

FELL ON SAME LEVEL
0210 FELL ON DIFFERENT LEVEL
022O
0230 SLIPPED, TPJpPED (NO FALL)

CAUGHT

0310 CAUGHT ON

0320 CAUGNT IN
033O CAUGHT BETWEEN

PUNCTURED. LACERATED

0410 pUNCTURED BY

0420 CUT BY
0430 STUNG BY

044O BI'I-REN BY
CONTACTED

0510 cONTACTED W1TH (INJURED PERSON MOV
0520 CONTACTED BY (OBJECT WAS MOVING)

EXERTED

0610 LIFTED. STRAINED BY (SINGLE ACTION)

0620 STRESSED BY (REPEATED ACTION)
EXPOSED

0710 INHALED
072O INGESTED
073O ABSORBED
0740 EXPOSED TO
0800 "i3_AVEIJNG IN

CODE SOURCE OF INJURY NAME
BUILDING OR woRKING AREA

0100 WALKING/WORKING SURFACE

0110 {FLOOR, STREET, SIDEWALKS. El'C)

0120 STAIRS. STEPS

0130 LADDER
FURNmJRE, FURNISHINGS. oFFICE EQU_F

0140 BOILER, PRESSURE VESSEL
0150
0160 EQUIPMENT LAYOUT (ERGUNOMIC)
0170 WINDOWS, DOORS

0180 ELIECT_CR'Y
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FIRE. FLAME. SMOKE (NOT TOBACCO)

NOISE

RADIATION
LIGHT

02ru VENTILATION

0271 TOBACCO SMOKE
0280 STRESS (EMOTIONAL)

0290 CONFINED SPACE

0330 k_CHINE OR TOOL
0310 HAND TOOL (POWERED- SAW. GRINDER. ETC )

0320 HAND TOOL (NONPOWERED)

0330 MECHANICAL POWER TRANSMISSION ITAPEPR_o_ S
0340 GUARD, SHIELD (FIXED. MOVEABLE. IN.=

0350 VIDEO DISPLAY TERMINAL
0360 PUMP. COMPRESSOR./MR PRESSURE TOOL

0370 HEATING EQUIPMENT

0380 WELDING EQUIPMENT

0400 VEHICLE
0411 AS DRIVER OF pRIVATELY OWNED/RENTAL VEHICLE,
0412 AS PASSENGER OF pRIVATELY O WNED/RENTAL VEHICLE

0421 [}RIVER OF GOVERNMENT VEHICLE
0422 pASSENGER OF GOVERNMENT VEHICLE

0430 COMMON CARRIER (AIRLINE, BUS. ETC )

0440 AIRCRAFT (NOT COMMERCIAL)
0450 BOAT, SHIP, BARGE

0500 MATERIAL HANDLING EQUIPMENT
0510 EARTHMOVER (TRACTOR. BACKHOE. ETC )

0520 CONVEYOR (FOR MATERIAL AND EQUIPMENT)
0530 ELEVATOR, ESCALATOR. pERSONNEL HOIST

0540 I'_OIST. SLING CHAIN. JACK
0550 CRANE
0551 FORKLIFT

HANDTRUCK. DOLLY

DUST. VAPOR" ETC.

DUST (SILICA, COAL, ETC )
FIBERS
ASBESTOS

GASES
0631 CARBON MONOXIDE
0640 MIST, STEAM. VAPOR. FUME

0641 WELDING FUMES
0650 pAR'RCLES (UNIDENTIFIED)

0700 CHEMICAL, pLASTIC, ETC.

0711 DRY CHEMICAL--CORROSIVE

0712 DRY CHEMICAL--TOXIC
0713 DRY CHEMICAL---EXPLOSIVE

0714 DRY CHEMICAL--FLAMMABLE
0721 LIQUID CHEMICAL--CORROSIVE

0722 LIQUID CHEMICAL--TOXIC
0723 LIQUID CHEMICAL--EXPLOSIVE

0724 LIQUID CHEMICAL---FLAMMABLE

0730 pLASTIC
0740 WATER
0750 MEDICINE

08OO INN_IMATE OBJECT

0810 BOX, BARREL, ETC.

0820 pAPER
0830 METAL ITEM, MINERAL

0831 NEEDLE

0650 GLASS
0860 WOOD
0870 FOOD
0880 CLOTHING, APPAREL. SHOES

09¢0 ANIMATE OBJECT
0911 DOG
0912 OTHER ANIMAL

_20 pLANT
,)30 INSECT

t0 HUMAN (VIOLENCE)
30 HUMAN (cOMMUNtCAgLE DISEASE)

\ BACTERIA. VIRUS (NOT HUMAN CONTACT)

r
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1000 PERSONAL PROTECTIVE EQUIPMENT
1010 PROTECTIVE CLOTHING. SHOES. GLASSES, GOGGLES

1020 REspiRATOR, MASK

1021 DIVING EQUIPMENT
1030 SAFETY BELT, HARNESS

1040 pARACHUTE

INSTRUCTIONS FOR SECTION 6 -- PUBLIC FATAL[

a. ACTIVITY AT TIME OF ACCIDENT -- Select the acbvity being

performed at the fume of the accident from the hst betow. Enter th

activity name on the hne and the corresponding number in the be

the acbvity performed is not idenbfied on the hst, select from the

appropdata pdmary acbvity area (water related, non-water relatec
.... _^r "Other", and write in the acb_

other activity), the cooe numu=, ,v

being performed at the bme of the accident.

WATER RELATED RECREATION

0. Swimming/designated area
1 Salhng 10. Sw;mmlng/other area
2 Boating--powered 11. Underwater a_w6es (skin d_

3 Boaling---unbowezed scuba, etc..)

4 Water sluing 12. Wading
5 Fishing flora boat
6 Fishing from bank dock or pier 13. Attempted rescue
7. F-=shlngwhdewading 14. Hunbng from boat

8 Sw_superwsed area 15. Other

NON-WA_TER RELATED RECREATION

16. Hndng and walking
17. Climbing (general]

ere8

19 Camptn_picnlddng unauthorized

area stool=)
20. Guided touts
21. Hu_Sng

29. Unlawful ads 0_ghte, dote,
vaeda_sm, e¢.)

30. Food pmparaSoNseNing
31. Foad c_st,ttpbon

32. Housekeeping

23. Sports/sun_er (baseba,, foe:

etc.) .
24.Sporte/winter (st_lng, sledding

snown_obiIing etc.)

25 Cyt_ing (biCycle, motorcy_e,

26. Gliding
27. parachuting

28. Other non.water related

OTHER ACTIVITIES

33 Sleeping
34 pedestrian struck by vehicle

35 pedestrian other acts

36. Suldde
37, "Other" ectivibes

b. PERSONALFLOTATION DEVICE USED -- If fatatitYwas wa
relatedwas the victim weadng s person flotationdevice? Mar_

appropriatebox.

INSTRUCTIONS FOR SECTION 7 _ MOTOR VEHI

ACCIDENT

TYPEOF VEHICLE -- Mark appmpdais box for each vehicle
a. Involved. If mornthan one vehicleof the same type is involve

both halvesof the appropriate box. USACE vehicle(s) Involve
be markedIn leRhalf of appropriatebox.

b. TYPEOF COLLISION -- Mark appropriate box.

¢. SEATBELT -- Mark appmpristebox.

INSTRLICTIONS FOR SECTION 8 --

PROPERTY/MATERIAL INVOLVED

a." NAMEOF ITEM -- DesCribeIll propertyInvolved in a¢ciden
Property/materialInvolved means matedal which Is damage(
whoseusa ormisuse contribotad.t° _e a,c_de.n.Ltbnerd_dlNt_'
type, model; also Include the Na6onal ¢)_.u_ ,_u,,, •

apl_lbis.

b. oWNERSHIP _. Enter ovmership for each IIsm tisted" (Entc

the foaowlng: USACE, OTHER GOVERNMENT;

cONTRACTOR:PRIVATE)

¢. $ AM(_UNT OF DAMAGE-- Enter the total estimated doll9

of damage (parts and tabor), If any.
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BESTAVAILABLE
PLANT ACCIDENT

'PE OF VESSEUFLOATING pLANT -- Select the most appropn _e0PY

,sel/floabng plant from hst below. Enter name and plaCe
responding number in box. If item ts not hsted below, enter item

imber for "OTHER" and write snspecific type of vessel/floating plant

VESSEL/FLOATING pLANTS

1. ROW BOAT 7 DREDGE/DIPpER8 DREDGE]CLAMSHELL, BUCKET
2 SAIL BOAT g DREDGF.JPIPELINE
3 MOTORBOAT 10 DREDGE_USX pAN
4 BARGE '11 TUG BOAT
5 DREDGE/HOPPER
6. DREDGE/SIDE CASTING 12 OTHER r

b. COLLISION/MISHAP--Select from the i=stbelow the object(s) that "
contributed to the accident or were damaged in the accident.

COLLISION/MISHAP

1 COLLISION W/OTHER
VESSEL
2. UPPER GUIDE WALL
3 UPPER LOCK GATES
4 LOCK WALL
5 LOWER LOCK GATES
6 LOWER GUIDE WALL
13. OTHER

7. HAULAGE UNIT
8. BREAKING TOW
9 TOW BREAKING UP
10 SWEPT DoWN ON DAM
11. BUOY/DOLPHIN/CELL
12 wHARF OR DOCK

INSTRUCTIONS FOR SECTION 10 _ ACCIDENT

DESCRIPTION

DESCRIBE ACCIDENT _ Fully descnbe the accidenL Give the
sequence of eventS that deschbe what happened leading up to and
including the accident. Fufly identify personnel and equipment involved

accident Ensure that relationships between
.roll.rid their role(s) in the ...... *,nue on blank sheetS

sonnel end equipment are deady specJneu, _..u,,=
_ ",ceszary and attach to this report.

".TRUCTIONS FOR SECTION 11 _ CAUSAL

.CTORS

a. Review thoroughly. Answer each question by marking the appropdate
blOCk If any answer Is yes, exptein In Item 13 betew. Consider. as a

minimum, the following:

(1) DESIGN _ Did Inadequacies associated with the building or work
site play a role? Would an improved design or layout of the
equipment or fachlties reduCe the tikelLhood of similar accidentS?
Were the tools or other equipment designed and Intended for the

task at hand?

(2) INSPEC TION/MAINTENANCE _ Did inadequately °r impr°pedy
maintained equipment, tools, workplace, etc. create or worsen any
hazards that oonthbutod to the accident? Would better equipment,
facility, work site or work achvitY inspections have helped avold the

accident?
........ r_, _u feel that the strident

(3) PERSON'S pHYSICAL CONul/=ur, -- ='- • -
would probably not have occurred if the employee %,msin "good"
phystoal condition? If the person involved In the accident had been in
batter phySical condition, would the accident have been less severs
or avoided altogether? Was over exeraon a facthi't

(4) OPERATING PROCEDURES _ Did a lack °f °r Inadequacy w|thin
established operating procedures contribute to the accident? Did any

aspect of the procedures Introduco any h;_zard to, or incresse the
risk associated wtth the work process? Would estabtishment or
improvement of operating procedures reduCe the likehhood of similar

accidents?

5) JoBPR ACTICES - Were any °f the provisisns °f the Safety and
Health Requirements Manual (EM 385-1-1) violated? Was the task

being accomplished In a manner which was not in compliance v_th
bilobed ob hazard analystS or schVtty hazard analysis? Did

an esta _ ....... -':-- =M 385-1-1) fail to
any established Joe praCuCe pnouu,.u --
adequately address the task or work process? Would better Job
.--,-._..=_ I,'.n.nve the safetY of the task?
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tothelob)"_Dld the tasktend toward overload

In ema or extama- • ' _._ ,k _ob re uire tracking ant
the cepabiht_es of the person, i.e. u u .,,e q
reacting to many external inputs such as displays, alarms, or
s_gnets?OLdthe arrangement of the workplace tend to mteffere v
efTLcienttask performance? DId the task require reach, strength,
enduranCe, ag_hty,eIc.. at or beyohd the capablhtles of the

employee? Was the work enwronment all-adapted to the person_
the person need more training, experienCe, or pracbCe m doing t
task? Was the person inadequately rested to perform safely?

ENVIRONMENTAL FACTORS -- Did any factors such as mels_
(7) humidity, rain. snow, sleet, hail. Ice, fog, cold, heat, sun, temper

changes, wind, bdss, floods, currents, dust. mud, glare, pressur
changes. Ilghthing, etc., play a part in the accident?

(8) CHEMICAL AND PHYSICAL AGENT FACTORS -- Did exposu
chemicet agentS (either single shift exposure or long-term expo.
such as dustS, fibers (asbestos, eta.), silica, gases (carbon
mono_.lde, chtedne, etc.,), mists, steam, vapors, fumes, smoke
other particulates, liquid or dry chemicals that are corrosive, to_
explosive or flammable, by productS of cambusbon or physical
agentS such as noise ionizing radiation, non-ionising radtsbon (
radtabon _eated dudng welding etc.) contribute to the

acodenVmcident?

(9) OFFICE FACTORS -- Did the fact that the accident occurred i
office setting or to an office worker have a besdng on itS cause
example, offiCe workers tend to have less experience and trait

pefforrrdng tasks such as lifting office fumltura. Did physical h;
v_thin the off-iceenvironment contribute to the hazard?

(10) SUPPORT FACTORS _Was the person using an Improper t'
Was inadequate time availab • or ufltizad to safely

the Job?...... =_? Wera less than adequate Personnel rest
accemp sn me _=.......
(in terms of empteyee sldtis, number of workers, and adequat_
supervision) available to get the Job done properly? Was func
available, utdizad, and adequate to provide proper tools, equt;

personnel, site preparaflon, eta?

(1t) PERSONAL PROTECTWE EQUIPMENT _ Did the person f
use appmpdats personal pmtecflve equipment (gloves, eye

pmtechon, hard-toed shoes, respirator, etc.) for the task or
environment? Did protective equipment provided or worn fail

eede uatS pmtechon from the hazard(s)? Did lack of c
provid q ..... of ,-,rotSchvegear contribute to the
inadequate melnuene..,..= v
accident?

/ALCOHOL _ is there any reason to believe the per
(12) DRUGS ...... udoement,eto were mpairc

mental or physical Cepagl.u=._ .
altered by the use of drugs or alcohol? Consider the effectS (
prescdpflon medicine and over the counter medications as v,
Illicit drug use. Consider the effect of drag or alcohol Inducec

"hangovers'.

b. WRITTEN JOB/ACTIVITY HAZARD ANALYSIS _ Was-a vm
Job/AchvitY Hazard Anatyste completed for the task being pe_
at the t_meof the accident? Mark the appropriate boX. If one

pedormed, attach • copy of the analysis to the report.

INSTRUCTIONS FOR SECTION 12 __TRAINING

a. WAS PERSON -rRAINED TO PERFORM ACTWITY/TASK?
the peq3ese of this section "trained" means the person has b
provided the necessaw information (either formal and/or on-;
(OR') bainklg) to competenthJ pedorm the activity/task In a

healthful m_nner.

b. TYPE OF TRAINING _ Mark the appropriata b°x that best _
the type of balntog; (classroom or on-the-Job) that the Injure_
received before the accident happened.

c. DATE OF MoST RECENT TR ._JNING _ Enter the month,'

year of the last forms/tralrdng completed that covered the a
being pedormed at ths lime of the acddent.
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BESTAVAILABLE
COPY

DIRECT CAUSES -- The direct cause is that single factor which most

lead to the ac_dent. See examples betow

._IRECT CAUSES -- tnd=rect causes are those faclors which
")uted to but did not directly lint=ate the occurrence of the acccdent.

Examples for secbon 13.

a Employee was dLsmantimg scaffold and fell 12 feet from unguarded

opening.
Direct cause: failure to provide fall protecbon at elevation.
Indirect causes" failure to enforce USAGE safety requirements;

improper trainir_g/motiv"abon of employee (possibility that employee
was not knowledgeable of USAGE fall protecbon requirements or was
lax in his attitude towards safety); failure to ensure provision of

positive fall protection whenever elevated; failure to address fall
protection during scaffold dismantimg in phase hazard analysis.

b. Pdvate citzzan had stopped his vehicle at intersection for red hght
when vehicle was stxucP.In rear by USAGE vehiCle. (note USAGE

vehicle was in pmpedsafe working condition).
Direct cause: failure of USACE ddver to maintain control of and stop

USAGE vehicle within safe distance.
Indirect cause: Failure of employee to pay attention to driving

(defensive dnving).

INSTRUCTIONS FOR SECTION 14 --ACTION TO

ELIMINATE CAUSE(S)

DESCRIPTION -- Futiy describe atl the actions taken, anticipated, and
recommended to eliminate the cause(s) and prevent reoccurrence of
similar accidents/itinesses. Continue on blank sheets of paper If

ssan/to fully explain and attach to the completed report form.

I"RUGTIONS FOR SECTION 15 -- DATES FOR

"ION

a. BEGIN DATE -- Enter the date when the corrective action(s)

Identified In Section 14 will begin.

b. COMPLP- I I:: DATE _ Enter the date when the correcbve action(s)

identified in Section 14 will be completed.

c TITLE AND SIGNATURE -- Enter the title and signature of supervisor
completing the accident report. For e GOVERNMENT employee
acddenffiltness the immediate supervisor will complete and sign the

report. For PUBLIC accidents the USAGE Project ManagedAtea
Engineer responsible for the USAGE property where the eccident
happened shall complete and sign the report. For cONTRACTOR
accidents the Contractor's project manager shall complete and sign
the report and pro'Ade to the USAGE supervisor responsible for
oversight of that contractor activity. This USAGE Supervisor shall also
sign the report. Upon entedng the Information required In 15.d. 15.e
and 15.f below, the responsible USAGE supervisor shall forward the

report for management review as Indicated In Section 16.

d. DATE SIGNED -- Enter the month, day, end year that the report was

signed by the responsible supervisor.

e. ORGANIZATION NAME _ For GOVERNMENT employee accidents
enter the USAGE organization name (Division, Branch, Section, etc.)

of the injured employee. For PUBL C accidents enter the USAGE
organization name for the person Identified In blOCk 15.c. For
CONTRACTOR accidents enter the uSAGE organization name for
the USAGE office responsible for providing conhact admthismation

oversight.

.574 435
for the USAGE orgamzat=on identified m block 15.e.

INSTRUCTIONS FOR SECTION 16 -- MANAGEMENT

REVIEW (1st)

1ST REVIEW -- Each USAGE FOA shati determine who will prowde
management rewew. The responsibte USAGE supervisor in section 1
shati fo_vard the completed report to the USAGE of_ce designated a-"
1st Reviewer by the FOA Upon receipt, the Chief of the Office shatl
review the completed report, mark the appropriate box, provide
substantive comments, slgr_,date, and forward to the FOA Staff Chie

(2nd review) for review and comment.

INSTRUCTIONS FOR SECTION 17- MANAGEMEN"

REVIEW (2nd)

2ND REVIEW-- The FOA Staff Chief 0.e., FOA Chief of Constructt{

Operabons, Engineering, Planning, etc-) shall mark the appropriate L
review the completed report, provide substantive comments, sign, d:
and return to the FOA Safety and Occupational Health Office.-

INSTRUCTIONS FOR SECTION 18 -=--SAFETY AND
OCCUPATIONAL HEALTH REVIEW

3RD REVIEW-- The FOA Safety and Occupational Hearth Office s
review the completed report, mark the appropriate box, ensure that
inadequacies, discrepancies, etc, are rectified by the responsible
supervisor and management reviewers, provide substantive comme
stun, date and forward to the FOA Commander for review, commen

signature.

INSTRUCTION FOR SECTION 19 -- COMMAND
APPROVAL

4TH REVIEW-- The FOA Commander shall (to include the persor
designated Acting Commander In his absence) review the comptet.
report, comment if required, sign, date, and forward the report to th
Safety and Occupational Hearth Office. Signature authod.ty shall nc

delegated.

Page 6 of
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Property Number

Property Name

Manufacturer Name

Mfg. Model Number

Serial Number

Supplier

Equipment Type

Size/Capacity

Purchase Order Number

Date Received

Condition Code

Physical Location

Government Contract Number

Comments:

UX8 International, Inc.

r

UXB Property Control Card
(to be retained in contract file)

UXB FORM 01-0001
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UXB International, Inc.

PAGE NO.

UXB Property Record Card

Property ID No.

Manufact. Name

-;erial No.

Supplier

P.O. Number

Condition Code

Contract Number

Comments

_______ Model No.

Equip. Type

Size/Capacity

Date Rcv'd

;Location

_ployee

All employees must sign out this piece of equipment. Lost, damaged or malfunctioning

equipment should be tagged and reported in writing to the Equipment Manager. All employees
must sign in equipment'when returning it. The last individual who signed out the equipment is

responsible for it until it is returned. This card will be retained by the equipment and site

managers.

RECORD OF USAGE

Date OutReleased
To Name

Date Out

Released
To Name

Date Out

Released
To Name

L_

f Date Out
Released
To Name

UXB FORM 01-0002
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Prope_ylD

Description

UXB Internat=onal, Inc.

Serial No. .-

UXB Lost/Damaged

Equipment Report Form

Equipment Owner

Report
Date of date
Incident

Time of Incident

Location (Office & site)

Name of Personnel Involved

Equipment Model No. __

Was equipment stolen? [Y/N]

Was equipment IosVdamaged in shipment? [Y/N]

If yes, include the following:

Manifest No.
Shipper's
Name

Modification
Date

Report Time

Location Name

Equipment Condition Code

If yes, please attach police report

Reference No.

Has claim been filed? [Y/N]

This report is flied by

Name
"13tle

Phone Number
Onclude areacode)

Is damaged equipment cost effective to repair?

Descdpt=on of what happened

I

i ly_ ¢:¢_M 01-0004
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Propedy
Name

PropertY
Number

I

Comments on discrepancies, if

any:

UXB Internatlonat, Inc.

Manufacturer
Name ""

UXB Physical Inventory
Report Form

Manufacturer
Number

Serial
Number

Discrepancies with Official
Property Records

I, the undersigned, hereby acknowledge that a physical inventory of the above listed property wasand that all UXB property records are found to be in agreement
performed on
with the exception of the discrepancies iisted.

Signature

Date:

I UXBFORM143005
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UXI_ International Ino Confined Space Entry Permit

GENERAL INFORMATION

Location / Description of Space. Purpose of Entry:

Potential Hazards: To:Permit Date:

Duration: Time: To:

Authonzed Attendants: Authonzed Entrants.

SAFETYEQUIPMENT/ REQUIREMENTS

Aressecuredandsignsposted

pi_e _._scapped/ b_ked

Pipe lines p_ged / flust_d

Lock out / Tag out

EQUIPMENT

Aidinesq_l_¢l respratorw_ escapeboCUe

Air pul_ymgr_er: Type

Rw _e escape l:_tlle

S_y glasses/ goggles(cirdeselectaon(s))

Hard hat

Earp_js / rnues(drdesek_on(s))

Fire _ T___

Groundfaultcircuit interrupter

I_kjl_,a System

TESTS TO BE PERFORMED

Containment Acceptable

Monitored Conditions

% Oxygen 19.9 - 23.5

%LEL/LFL < 10%

< 10ppm

CO <35ppm

Other:

Other:
Testers
Initials

CHECKLIST.

Emergency Co_: Ambulance:

Resuit

D

rl All Persons trained

Resuit
__D

[] All Pemons medically approved

F.E

c_ling: Type

Pr_ed_eboots/ gloves(cirde_s))

Chest harnessand Ire ine

Resuit
D

Resuit
__T__D__

I-I Weldngmexpected

Rescue

Result Result
D__ __D__

[] Erllt"atcs/ _andants briefed

SpecBI InsVu_Jons"

F_r Sq n.s .

Jpen_ Carce_ E_.

 EnW

_j RessonforCancellation:

UXB FORM 95-1 0050pl
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UXB International, Inc.

Directions for co.mpletmg UXB Form 95-1.007a, Rev. 2

1. Within two (2) working days of receipt of complaint/concern, complete Part One and fax to the Sector Director

and Director of Quality. " " ,.- _o_,_ T,A,_'_ irnnlement the corrective action/preventative

2. Upon receipt of concurrence/Ron-coneurrence seccEun,,r=,•--v_, ....,-
action(s) as d rected.

3. Five (5) working days after imp ementation, QC will complete Part Three and forward the result to the Sector

Part One

Date:

Customer:

Project Location:

.CPM/SUXOS:

Customer Action Request

On site Customer Representative:

Nature of complaint/concern:

Reference:

On site investigation results:

Corrective action(s) (specify what has
been done to prevent re.Occurrence)

Corporate concurrence/non-concurrence with on site
actions

Sector Director.

Comments:

partTwo

Director of Quality:

.=

_q

Follow-up Actions
QQ Specialist:

Date:

Have corrective action(s) been applied?

Have preventive action(s) been
applied?

Is customer satisfied with the actions?

Comments:

Part Three

UXB FORM 95-1.007aR-2
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Job Name:

UXB international, Inc.

Project Leader:

Team Leader: _c
Comments (continue on essary):.

Sketch Sheet

Date" _ -

1 Square =

5' 10'

50' 100'

(c,vd=on=)

SYMBOLS

E_dsting

(_ New Well

.___.__---Road

Brush

•-¥c-X--- Fence

Trench

uxOF..xpended

X UXOUVe

0 Test P_

(_ SonBodng '
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UXB International, Inc.

Certificate of Inspection

Delivery Order Number:

Contract Number:

Site:

C6ntract Name.

1 , certify that the property listed hereon has been inspected by me and, to the best of my knowledge

and belief, contains no items of a dangerous nature.

Signature of UXB Sr. UXO Supervisor

Item Description

Date

Quantity Date

UXB FORM 1.00"21
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UXB International, Inc.

Daily Report

Delivery Order Number:

Weather Conditions:

I. Work Summar]:

a. Work Planned:

b. Work Accomplished: _

c. Explanation of Discrepancy:

d. inspection Results:

I1. Instructions Received from
Government Representative (s) -

IlL Safety Comments:

UXO SummaW

a. UXO Destroyed:

Contract Number:

- Location:

I lyR I=ORM1 0022 R-1

Page I of4



574 447

Type
Quantity U/I D=sposit_on

b. Demolition Supphes Used:

Type
Quanttty U/I Disposition

c. Scrap Generation/Disposition:

V, Personnel/Equipment Utilization:

a. Pemonnel On-site

UXB FORM 1.0022 R-1

Page 2 of4
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Oescnpbon

Environmental Engineer

First Aid Specialist

Heavy Equipment Operator

Helper

Magnetometer Operator

Project Manager

Quality Control Specialist

Senior UXO Supervisor

Site Safety Officer

Surveyor

UXO Assistant

UXO Specialist

UXO Supervisor

Unskilled Labor

Other Personnel (Ust)

Number
Man-Hours

Sub Contractor personnel (List by Category)

b. Equipment Utilization

Descnption

Backhoe, Wheeled
Page 3 of 4
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Backhoe, Tracked
w

Car (Sedan)

Pickup (1/2 ton)

Pickup (3/4 ton)

Radio, Handheid

Sport Utility Vehicle

EM-61

Schonstedt

:orrester

Other Equipment (List)

VI. Comments/Concerns:

VII. Signature(s)/Date

L_ProjectManager

Senior UXO Supervisor

UXB FORM 1.00_ R-I

Page4 of 4
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UXB International, Inc.

Safety Meeting
Attendance Log

Delivery Order Number:
_ocat=on:

Weather Cond=tions:

I. Safety Meeting Topic
(Briefly describe):

Attendees:

Name (Print)

s_

Signature
Company

Page I of 2

UXB FORM 1,0023
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Name (Print)
S_gnature

Company

IlL Verification:

I certify that the personnel listed on th s roster received the briefing described above. Site personnel not attending this"

meeting will be briefed Ioafore beginning their assigned dut es.

Date __.__--.------
Site Safety Officer

Page 2 of 2

UXB FORM 1.0023
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UXB International, inc.

Safety Inspection Log

Contract Number:
r

Date: __ Time: __
• Location:

Delivery Order Number:

Weather Conditions: Reinspection
Weekly _ Special

Type of Inspections. Daily __ -

Location inspected: (List by gnd
number, coordinates, or description)

N/AUnsahsfaetory
Satisfactory

Activity inspected: _-

II. Inspection Requirement

"-Surf ace Sweep

Subsurface Sweep

Evacuation Technique

Personal Protection Equipment

Work Practices

Equipment

Fighting Equipment

Explosives Transportation

Explosives Storage

Overall

III. CommentS:

No

• Work stopped due to safety violation: Yes

• Safety violations noted:

• Personnel involved:

Corrective Measures No
• " ed "Yes "--"-'----'------'-"
• Reinspection requ=r _ -" ----
- _ __,at t have been briefed on the resultSof this inspection and will take corrective actions (if

IV. Signatures: I acKnowleuy,= ,,,
necessary).

Site Safety Officer

Sr. UXO Supervisor/Project Manager
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UXB International, Inc. Air Monitoring Results Report

Date:

Work Location and Task:

Duration of Momtoring:

Instrument:

Reading (Time)

Instrument:

Reading (Time)

Instrument:

Reading (Time)

(Note: If instruments have recorders, attach tape to report. Note any action levels taken)

Instrument Calibration:

Perimeter Samples Collected:

Personal Samples Collected:

Perimeter & Personal Samples Results from Previous Day (Provide data when received.):

Comments:

Name:

Signature:

Title:

UXB Form 95-1 0026
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UXB International, Inc. Confidential Personal Data

Name:
DOB:

Address:

SS#: Phone: . .+ Blood Type:

Place of Birth:

Height: Weight: . Eye Color:

Medication:
Allergies:

Married: Yes No If yes, spouse's name:

Glasses: Yes No Mask Size: S M L

In case of emergency contact (Name, Address, Phone, Relation):

Hair Color: .

klternate emergency contact (Name, Address, Phone, Retation):

Any Physical Limitations: No Yes If Yes, Please explain:

Authorization for Treatment

I authorize examinat on and treatment of myself through the Emergency Department of
• I authorize a copy of my medical record to be sent to

the referral physician.

Signature:
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Employee Injury/Property

UXB International, Inc. Damage Report Form

This is an official document to be initiated by UXB Supervisors. Be thorou_lh and accurate and answer all ¢ uestions.
-- - Time of Accident

Today's Date Date of Accident

Dayof Accident: S M T W TH F S Weather Conditions: Sun Clear Overcast Rain Snow

Temperature: To 32 32-50 50-70 7-85 85 Up Wind. Still " Moderate High No

Location of Accident:

Time Injury was Reported:
Reported to Whom:

Injured's Name:

Birthdate:
S.S. No.:

Sex:

Phone Number:

Address:

Project/Department:

Injured Employee's Job Title or Occupation:

Contractor/Subcontractor involved:

Injury: - -

(Near Miss First Aid Doctor Case Ambulance Hospitahzed)

Time Employee left Site:
Did Employee Leave Work Site:

Name of Service, Physician, Location:

Phone:

Address:

Fatality?:

Description of Accident:

What was person doing at time of accident:

Property Damage:

Agency/Family Member Notified:

Extent of Damage:

_ame of Property Owner.
Phone:

Address:

Accident Witness Name:

Address:

Employer.

Did you witness the incident?

Phone:

Yes No Statements Attached: Yes No

Were end photographs taken of the incident site a_er the accident? Yes No
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Photographs taken by.

Photographs stored

Why dEdaccident occur?

Was lack of use of safety equipment a factor m this incident 9

If so, explain"

Safety regulations violated. Explam:

Regulatory Agencies notified: Explain:

_,ct_ontaken by Regulatory Agency.

What correcbve action has been taken:

Your recommendations:

UXB St. UXO Supervisor

What unsafe cendttton(s) or act(s) caused the accident?

Your recommendations:

Signature:
Date:

UXB Project Manager

Concur with action taken"/ Yes

Signature

Repo_ prepared by:

No Remarks:

Date

Title:

UXBFORM 1.0034
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UXB International, Inc.

Directions: Complete one (1) UXO/Excavatton AccountabtlLty form for each item noted in the sweep log.

Excavation Accountability
Form

Item Number:
r

Area:-

Suspected Depth of Item: Surface: Subsurface.

Depth at which item was located:

Members of Excavation Team:

Identification or Features of Item:

Notes:

Final Disposition Action: Removal: Detonation: Other:

Disposal Certified by:
Signature of UXO Supervisor

Date and Time of
Removal/Detonation:

Area Backfdled:
UXO Speciahst

Vedficatton of Removal/
Detonation/Excavation

Signature of QA Specialist
Date:

U_FO_I._6
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Specialized Training

Training Course: General, UXO, Labor, Vtsitor, Special)

* r

Presented by:

Dates:

Topics Discussed

Work PIan/SHERP/APP:

UXO/OEW Hazards:

Chemicai Hazards:

Physical Hazards:

Emergency Procedures:

Blood Borne Pathogen:

Other:

Attendees

Printed Name Signature
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UXB International, Inc.
Specialized Training

Attendees

Printed Name r

Signature

-- Date:
Trainer:
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UXB International, Inc

Name:

Contract No.:

ItemNehicle Number:

License Plate Number:

State Inspection Date:

CAB

OUT

Clean Outside

Windshield

Side Glass
MInrots

Lights
Clean Inside

Fire Exting
Reflector

Pe_mt BOOk
Radio

Fuel

011 Level

Coolant Level
Belts

Gauges/Warning
Indcators
Winds_eld

Wipem_Nashers
Homts)
Heater/Defroster

Steedng
Clutch

SeMce Brakes

Emetg Brakes

Spare FL_es
Seat BeRs

Tires/BaSeP/

BODY
OUT

Clean In._de

Slats

P_ood
Lift Gate

Dump

Ramp
Stakes Side

Slakes Rear

Permit Book
Boom

Tie RU_s

Ref_geralot
MudF_,m
1/4 Fenders

s_
Sattmy
Exhaust

Brakes
Air Unes

ACCESSORIES
OUT

CI e,-,n Inside

Slats

Vehicle Condition Inspection

Date Out:

Mileage Out:

Refrig Hours Out:

Date In:

Mileage In:

" Refrig Hours In:

IN

VAN/REAR RIGHT PICK-UP WITH TOP BOX TRUCK/REAR LEFT

Comments:

As a user of this vehicle, I understand the correct operation and function of the
controls and confirm that I have received adequate instructions to enable myself
and my crew to use the vehicle in a safe and proper manner without risk or injury.

I hereby certify that the physical condition of the vehicle es described above is
correct.

UXB International,Inc. Name:

By:. By:

RETURN INSPECTION

IN

IN

VAN/FRONT LEFT

VAN/REAR RIGHT

PICK-UP WITH TOP

PICK-UP WITH TOP

BOX TRUCK/FRONT HIGH !

BOX TRUCK/REAR LEFT

Comments:

I hereby certify that the physical condition of the veh[cie as de_,o= "-='4 _ .... =_

correct.

UXB Intemational, Inc. Name:

By:. By:.

OUT INSPECTION

J VAN/FRONT LEFT I PICK-UP WITH TOP I BOX TRUCK/t-i..[ONT RIGHT J
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Magazine Data Card

UXB International, Inc.

1. Storage Location: _ 3. Marks of Identification:

4. Project Location and Number: n.

6. Date 7. Document 8. Action]Purpose 9. QtyGam 10. Qty Loss 11. Balance 12. Printed Name

Number _ _

Instructions:

1. Storage Location - Proper name of the storage magazine. For example, Igloo J180; Building #18; COE

Bunker
2. Manufacturer - manufacturer of item and country of origin. For example: Atlas Powder, USA; US

Govemment
3. Marks of identification - Identification as specified by the manufacturer;, Lot number for US military explosives
4. Project Location and Number - Project location and DELTEK number. For example: Former Morgan Depot,

5000-027
5. Description - item name
6. Date - Date that the transaction occurs
7. Document Number- Unique number that can easily identify the transaction such as a shipping document

number for a commercial procurement or a receipt number for a government issue of explosives
8. Action]Purpose - purpose for the transaction. For example: inventory, initial receipt, return to stockage,

issue
9. Qty Gain - Quantity gained by the transaction, left blank for a loss
10. Qty Loss - Quantity lost by the transaction, left bldnk for a gain
11. Balance - Running balance of quantity on hand after the transaction"
12. Printed Name - Pdnted name of the individual pedotming the transaction

UXB FORM 1.00_9R1
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Work Plan Acknowledgment Form

Site: Page: of

By placing my signature below, I certify that I have read this site Work Plan, fully understand its
requirements, and will follow all safety directives set forth by the plan or dictated by the Senior UXO
Supervisor, as long as I am present at this site.

Name Date Company

UXB FORM 1.0040
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Job Site:

Item

Consumable Sign Out LogUXB InternatLenal, Inc.

Project Manager:

Quantity Date Location

r

Use Signature
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Date

Operator Name

*,

Brakes

Track Condition

Fire Extinguisher

First Aid Kit

Oil Level

Water Level

Hydraulic Level

Hem

Back-up Alarm

Exhaust System

Windshield Wipers

Mirrors

G!__ss!Ceb

Fuel Tank/Piping

UXB Internahonal, inc.

Heavy Equipment
Inspection Log

Model #

Fuel

Hour Meter Out

Gallons

Hour Meter,In

Cost

Signature:

UXBFORM 1.0046,
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Fax to President, UXB

Operations, UXB

Comphance Office

Date and time of accident:

Project Location"

Incident:

UXB International, Inc.

(703) 724-3528
- *r

(205) 882-9719

Spot Report

Individual submitting report:

Instructions:

A Spot Report will be submitted iMMEDIATELY, when:

• an incident occurs which reflects poorly upon UXB

• an incident occurs when UXB employees are injured, exposed to unknown fumes, toxics, etc.

• an incident occurs when the customer has verbally expressed dissatisfaction with UXB performance

• an incident occurs when an UXB operated vehicle is involved in an accident

• an incident occurs when UXB/GFE property is stolen

Any UXB employee can subrpit a Spot Report.

The Spot Report may be handwritten.

UXBFORM 1.0048
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UXB International, Ino.

Instrument Date Time

Direct Reading Instrument Recording Form

Site:

Location Recordings

UXB FORM 95-1 0051



574 469

UXB htermatlomaL Imo Confined Space Entry / Exit Log

DATE ENTRANTS NAME TIME
IN

&'I-FENDANTS
INITIALS

TIME
OUT

iAI-FENDANTS
INITIALS

UXB FORM 95-1 0053
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UXB tmtermatlonal, Imc Low-Risk Confined Space
C rtificat Form

Ths cert_c_tecan onlybe used for confinedspaceswherethe onlyhazard posted bythe space s an actualor potentzaJhazardous
=mosphere whch can be ei=rrmat.edthroughthe use offorced a¢vent=l_}on ifany othertype of cherncal orphysicalhazards exst_
then the space mustbe upgaded to a pem'lt-requ.edconfinedspace

GENERAL INFORMATION

Location / Descnption of Space: Purpose of Entry'

Known or Potential Atmospheric Hazards:

Certification [ Date: TO:

Duration" [ Time' To:

Entry Supervisor:

TESTS TO BE PERFORMED

Containment Acceptable

Monitored Conditions

% Oxygen 19.9 - 23.5

%LEL/LFL < 10%

H 2S <10ppm

CO <35ppm

Other:

Other:

Testers
Initials

Result

D

Result

T__D

Result

' D__

Result

T D

Result

T D

Result

D

PRE-ENTRY CONDmONS CHECKLIST

YES NO N/A

Have c(:_diltons which _3uld make rt uns_e to enter the -%_p_,'_been removed?

IS the onty hazard posed by the ccnfned space an actual or p_tential I_ _

Are temporary barriers er_,=d around the confined space _'_

Has the internal atmosphere been tested for oxygen content, flammal_lity and toxicity9

Are the r,=_ ,It_ from the _ testing aEiaptal01e and recorded on this cetti_c_e'_

Is fon:ed air ventilahon ('if required) able to elirrmate atmospher_ hazards?

Are u ngprmer pr ect eeq-mmer .

Spec_ Inslzuctlons

This certflcate can onlybe signed by the ConfinedSpace Coordinator_ all of the above rnen'oonedchecldm Items are checkedYES.

Space CooElinator Confu'led Space Sccrdinator D_te"

(name ranted) (name _ned)

Pem_it Ca_:dled By: _R_,='_ for Camellation: Date Canceled:

UXB FORM 95-1 0054
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UXB International, Inc. Permit-Required Confined Spac
Reclassification Certificate

Thiscert_ate can only be usedfor ree_rcabon of a perrrd-required(x:_nfinedspace Signatureof the

_ Space Coordinator(CSC) below cer_rnesthatths space is free of actualor PotemaJ_
t-=_n:ts and that allother serious safetyand health I'=;'A_s have been elimi_. This _e _sto be

p_ted at the entrance to the co_ned space prior to entry.

Location / Descnption of Space. Purpose of Entry

To:

Entry Supervisor:

Certification Date:

Duration" Time. To"

___ ,SpaceCoon_nator "_'_'--FCo_'EI Space Soordinator

L

NOTE:
r_om_ air @ may r_ be used as a means to eliminateactual or poten_al h_7_ _

condilbns if an _ or ¢lher senouss_e_y or healh i"_rd arisesdudngerdw, allpersonnel wifl

rnmedBtelyexitthe space and_is certifcatewillbe cancelled

UXJB FORM 95-1 0055
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UXE_ International, Inc Confined Space Monitoring Log

Containment
Monitored

Acceptable
Conditions

% Oxygen 19.9 - 23 5

%LEL/LFL <__10%

H 2S < lOppm

CO <35ppm

Other:

Other:

Testers
Initials

T ResultD
Result

r D
Result

T D
Result

T O
Result

T D
Result

T D

Containment
Monrtored

% Oxygen

%LEL/LFL

H2S

Acceptable
Conditions

19,9 - 23.5

< 10%

<10ppm

CO <35ppm

Other:

Other:
Testers
Initials

Result
T D

Result
T D

Result
r D.__

Result
1" D

Result
T D

Result
I'__D__

Containment
Monitored

% Oxygen

%LEL/LFL

H2S

CO

Other:

Other:
Testers
Initials

Containment
Monitored

Acceptable
Conditions

19.9 - 23.5

< 10%

< 10ppm

<35ppm

Acceptable
Conditions

% Oxygen 19.9 - 23.5

%LEL/LFL < 10%

H 2s <lOppm

CO <35ppm

Other:

Other:
Testers
Initials

Result
D

Result
T D

Result
I'D

Result
D

Result
T D

Result
T D

Result
D

Result
D

Result
T D

Result
T D__T__

Result
T__D

Result
D

UXB FORM 95-1 O056
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AREA'

J CONTACTS.SUPERVISOR.

UXB Grid Location Form

DIGS:

DATE:

2OO
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o11-- _ -.4 ,_ _:, _ .-_ _ e,_ _1_ _ _ _ _; _5 _5

w,, ,o _ -- -- , ,-,,--^-,-,,_M V nPSCRIPTION LOCATION
DE_r, RIPTION LUU/'_ I 1_I" a_ ---- *

"" xcft) YCft) ZCin) _ X(ft) YCft) zcm)

1. 6.

2. 7.

3. 8.

4. 9.

5. 10.
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BESTAVAILABLE
COPY ANOMALY LOCATION SHEET

PROJECT: AREA:

GRID#: SUPERV SOR:.

INSTRUCTIONS:
1. Record the numbers from all four corner stakes for each grid.
2. Start a separate sheet for each grid.
3. Measure from two gdd corners directly to the anomaly-
4. Record the measurement from each gnd corner to the anomaly, to the nearest foot, in the appropriate

column.
5. Measure and record depth for each anomaly.
6. Enter description or ID if known.
7. Enter estimated weight.

_'-_'9._. - _,. _';-_,_ _---,-_,_ ....
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Daily QCI Report

DAILY QUALITY CONTROL INSPECTION REPORT
PROJECT:
CONTRACT:
DATE:
QC SPECIALIST:

PART ONE - UXB QC
TASK INSPECTED {L) -. -RESULTS (2) COMMENTS (3)

PART TWO - USAESCH 0._
TASK INSPECTED u} RESULTS (2) COMMENTS (3)

From OCI Schedule
2C - Conforms, N - Nonconformance, MI - Minor, MA - Major, CR - Critical, i.e., N-Minor

3Briefly describe Nonconformance(s);
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UXB International, Inc.

Geophysical Instrument and

Operator Testing Area

TEST GRID AREA:

QC SUPERVISOR.

OPERATOR:

PROJECT:

DATE:

INSTRUMENT:

100
* i

80

60

i

....L.........i....

:

i :

1

t

.... r ............

40 'i i
i i
i

20 _ _
: i

..°*¢ .... i

t *

....i........ i-o-:

0 "_

DESCRIPTION

2.

3.

4.

5.

6. i

7.

8.

9.

10.

x(n)
LOCATION

Y(ft)

* Suitable Units (mv, Inches, etc.)

. °

z(')
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UXB International, Inc.

r

Memorandum

Date:

From:

To:

Subject:

2,

3,

.o.

.°

m _

........... - ..... - - ........ - _ . _ . ".......

UXB FORM 3.0004P,2
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UXB Internattonal, Inc

574 483
Former Defense Depot MemphLs Tennessee

APPENDIX E

MATERIAL SAFETY DATA SHEETS

(MSDSs)

Dehvery Order 0012
November 1999

SSHP

DRAFT FINAL E-I



574 484

CHLOROFORM
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E I DUPONT & -- CHLOROFO_4 - CHLOROFORM,ACS

MATERIAL SAFETY DATA SHEET

FSC: 6810

NIIN: 002646609

Manufacturer's CAGE: 18873

Part No. Indicator: A

Part Number/Trade Name: CHLOROFORM

General Information

Item Name: CHLOROFORM°ACS

Company's Name: E.I. DUPONT DE NEMOURS & COMPANY, INC

Company's Street: 1007 MARKET STREET

Company's P. O. Box: 1635

Company's City: WILMINGTON

Company's State: DE

Company's Country: US

Company's Zip Code: 19899

Company's Emerg Ph #: 800-441-3637 OR 800-345-9999

Company's Info Ph #: 302-999-2161 OR 800-441-7575

Distributor/Vendor # i: _H._ SUPPLY INC

Distributor/Vendor # i Cage: 7X274

Record No. For Safety Entry: 002

Tot Safety Entrles This Stk#: 010

Status: SE

Date MSDS Prepared: 01JAN87

Safety Data Review Date: 16MAR91

Supply Item Manager: CX

MSDS Serial Number: BDQSH

Specification Number: O-C-265

Hazard Characteristic Code: T3

Unit Of Issue: PT

Unit Of Issue Container Qty: 16 FL OUNCES

Type Of Container: BOTTLE
Net Unit Weight: 1.6 LBS
===========================================================================

ingredients/Identity Information

===========================================================================

Proprietary: NO
Ingredlent: CHLOROFOR/_ (SARA Ill)

Ingredient Sequence Number: 01

Percent: i00

NIOSH (RTECS) Number: FS9100000

CAS Number: 67-66-3

OSHA PEL: (C) 50 PPM

ACGIH TLV: i0 PPM; A2; 9293
===========================================================================

Physical/Chemical Characteristics

===========================================================================

Appearance And Odor: COLORLESS LIQUID WITH PLEASANT, SWEET ODOR.

Boiling Point: 142F°61C

Meltlng Point: UNKNOWN

Vapor Pressure (MM Hg/70 F} : 160

Vapor Density (Air=l): 4.13

Specific Gravity: 1.5

Decomposition Temperature: UNKNO_

Evaporation Rate And Ref: < I (ETHER = I)

solubility In Water: SLIGHT

Viscosity: UNKNOWN

Corrosion Rate (IPY): UNKNOWN

Fire and Explosion Hazard Data

===========================================================================

Flash Point: N/A

Lower Explosive Limit: N/A

1 nr'_
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IMO UN Number: 1888

IMO [IN Class: 6.1

IMO subsidiary Risk Label:

IATA PSN Code: GJO

IATA UN ID Number: 1888

IATA Proper Shipping Name: CHLOROFORM

IATA UN Class: 6.1

IATA Label: TOXIC *

AFI PSN Code: GJO

AFI Prop. Shipping Name: CHLOROFORM

AFI Class: 6.1

AFI ID Number: UN1888

AFI Pack Group: II

AFI Label: POISON

AFI Special Prov: N36

AFI Basic Pac Ref: 10-9
===========================================================================

Disposal Data

===========================================================================

Disposal Data Review Date: 88085

Rec # For This Disp Entry: 02

Tot Dlsp Entries Per NSN: 005

Landfill Ban Item: YES
Disposal Supplemental Data: STORAGE CODE T4 RATHER THAN T1 BECAUSE ITEM IS

NOT A KNOWN CARCINAGEN,BUT IS SUSPECTED(ACGIH-1983-84)- IN CASE OF

ACCIDENTAL EXPOSURE OR DISCHARGE, cONSULT HEALTH AND SAFETY FILE FOR

PRECAUTIONS.

ist EPA Haz Wst code New: U044

Ist EPA Haz Wst Name New: CHLOROFORM; TRICHLOROMETHANE

ist BPA Haz Wst Char New: TOXIC (T)

ist BPA Acute Hazard New: NO
===========================================================================

Label Data

===========================================================================

Label Required: YES

Label Status: F
Special Hazard Precautions: POISONOUS; MAY BE FATAL IF INHALED, SWALLOWED
OR ABSORBED THROUGH SKIN. CONTACT MAY CAUSE BURNS TO SKIN AND EYES. RUNOFF

FROM FIRE CONTROL OR DILUTION WATER MAY GIVE OFF POISONOUS GASES AND CAUSE

WATER POLLUTION. FIRE MAY PRODUCE IRRITATING OR POISONOUS GASES.

Label Name: DU PONT E I DE NEMOURS AND CO INC

Label Street: 1007 MARKET STREET

Label P.O. Box: 1635

Label City: WILMINGTON

Label State: DE

Label Zip Code: 19899

Label Country: US
Label Emergency Number: 800-441-7515
=======================================================================

URL for this msds http://hazard.com- If you wish to change, add to, or

delete information in this archive please sent updates to dan@hazard.com-

2/19/99 1:11H
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1. CHEMICAL PRODUCT AND COMPANY

Manufacturer ............. :

EM sCIENCE

A Division of EM Industries

P.O. Box 70

480 Democrat Rd.

Gibbstown, N.J. 08027

IDENTIFICATION

Preparation Date.: 07/12/93

Date MSDS Printed.: Dec 09,

Information Phone Number.:

Hours: Mon. to Fri. 8:30-5

Chemtrec Emergency Number:

Hours: 24 hrs a day

&

1998

609-354-9i00

800-424-9300

Catalog Number(S):

SX0610

Trade Name ....... :

Liquid bleach

Chemical Name .... :
Sodium Hypochlorite (Solution)

Chemical Family..: Inorganic Salt

Formula .......... :
NaOCI in aqueous solution (5-7% avail CI)

Molecular Weight.: 74.45

2. COMPOSITION / INFORMATION ON INGREDIENTS

CAS # Appr %

Component - --

Sodium Hypochlorite 7681-52-9
12.7%

Water 7732-18-5
87.3%

3. HAZARDS IDENTIFICATION

EMERGENCY OVERVIEW

VAPOR IRRITATING.

HARMFUL IF INHALED.
IRRITATING TO SKIN, EYES AND MUCOUS MEMBRANES.

MAY CAUSE EYE INJURY-

MSDS #SX0610 Page # 1 (continued on next page)
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Wear self-contained breathing apparatus and protective clothing.

Fire & Explosion Hazards.:

Closed containers will explode in a fire situation.

Thermal decomposition produces highly toxic fumes.

6. ACCIDENTAL RELEASE MEASURES

Spill Response:
Evacuate the ares of all unnecessary personnel.

Wear suitable protective equipment listed under Exposure /

Personal Protection_
Elimlnate any ignitlon sources until the area is determined to be

free from explosion or fire hazards.

Contain the release and eliminate its source, if this can be done

without risk.
Take up and containerize for proper disposal as described under

Disposal.
Comply with Federal, State, and local regulations on reporting

releases. Refer to Regulatory Information for reportable

quantity and other regulatory data.

7. HANDLING AND STORAGE

Handling & Storage:
Store in a cool, dry well ventilated area away from oxidizable

materials and acids.

Do not breath vapor or raist.

Do not get in eyes, on skin, or on clothing.

8. EXPOSURE CONTROLS / PERSONAL PROTECTION

ENGINEERING CONTROLS AND PERSONAL PROTECTIVE EQUIPMENT:

' n
Ventilation, Respiratory Protectlo , Protective Clothing, Eye Protection

Respiratory Protection: If workplace exposure limit(s) of product

or any component is exceeded (see TLV/PEL), a NIOSH/MSHA approved

air supplied respirator is advised in absence of proper

environmental control, oSHA regulations also permit other

NIOSH/MSHA respirators (negative pressure type) under specified

conditions (see your safety equipment supplier). Engineering

and/or administrative controls should be implemented to reduce

exposure.

MSDS #SX0610 Page # 3 (continued on next page)



Vapor Density (Air = I) .... : N/A

Evaporation Rate (BuAc = I) : N/A

Solubility in Water (%) .... : Soluble

Appearance ................. :
Yellow/green liquid; pungent odor of

I0. STABILITY AND REACTIVITY

Stability ............... : Yes

Hazardous Polymerization:

Does not occur

Hazardous Decomposition.:

Chlorine gas, NaOH, Na20

Conditions To Avoid ..... :

Heat; contact with acid liberates highly toxic chlorine.

Materials To Avoid ...... :

( )Water

(X)Acids

( )Bases

( )Corrosives

( )oxidizers

(X)Other :

Corabustible material, reducing agents

574 489

Ii. TOXICOLOGICAL INFORMATION

Toxicity Data:

None established

Toxicological Findings:
Tests on laboratory animals indicate material may produce

mutagenic effects.
Cited in Registry of Toxic Effects of Substances (RTECS)

adverse

12. DISPOSAL CONSIDERATIONS

EPA Waste Numbers:

Treatment:
Material does not have an EPA Waste number and is not a listed

waste, however consultation with a permitted waste disposal site

(TSD) should be accomplished-

ALWAYS CONTACT A PERMITTED WASTE DISPOSER (TSD) TO ASSURE

MSDS #SX0610 Page # 5 (continued on next page)



Health : 2
Flammability : 0
Reactivity : 0
Special Hazards:

574 490

Revision History:

07/01/82 04/15/86 10/27/87 03/07/90 03/01/91

N/A = Not Available

N/E = None Established

The statements contained herein are offered for informational purposes

only and are based upon technical data that EM SCIENCE believes to be

accurate. It is intended for use only by persons having the necessary

technical skill and at their own descretion and risk. Since conditions

and manner of use are outside our control, we make NO WARRANTY, EXPRESS

OR IMPLIED, OF MERCHANTABILITY, FITNESS OR OTHERWISE.

Portions copyright Ariel Research Corporation, 1991.

Restricted use conditions apply. Selected regulatory

information in this MSDS has been derived from Ariel

Research Corporation's International Chemical Regulatory

Monitoring System (ICRMS). Use of this data is provided

Subject to the terms of the License Agreement between EM

Industries and Ariel Research Corporation. Further

distribution is prohibited without authorization.

MSDS #SX0610 Page # 7
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PHOSGENE/CG

TRADE NAME ,AND SYNONYMS:

Phosgene

CG

BIOLOGICAL TYPE COMPOUND: Lethal Agent

FORMULA/CHEMICAL STRUCTI_p:

\

C=O
CC120 /

C1

-- - SECTION II - COMPOSITION

INGREDIENTS FORMULA PERCENTAGEBY WEIGHT

NAME

CG CC120
99+

AIRBORNE

EXPOSURE

LIMIT(AEL)

0.s m_m 3
(8hr-TWA)

SECTION m - PHYSICAL DATA

BOILING POINT DEG F (DEG C): 45.7 DEG F (7.6 DEG C)

VAPOR PRESSURE (rnm Hg): 1180 mm Hg @ 20 DEG C (1400 mm Hg @ 25 DEG C)

VAPOR DENSITY (AIR=l): 3.4

SOLUBILITY IN WATER: (g/100 g solvent @ 25 DEG C)

a. Water (distilled): very slight, with decomposition

b. Other: very soluble with almost all organic solvents, i.e., benzene, toluene. Unstable

in some.

c. Best solvent: organic solvents

G-2
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PHOSGENE/CG

FREEZING POINT: 128 DEG C

LIQUID DENSITY (g/cc): 1.370 @ 20 DEG C

PERCENTAGE VOLATILE BY VOLUME: 4.3 x 10 6 mg/m 3 @ 7.6 DEG C

2.2x 106 mg/m 3 @ -10DEGC

5.28 x 10 _ mg/m 3 @ -40 DEG C

APPEARANCE AND ODOR: Colorless gas at room temperature. Odor of new-mown hay, grass,

or green com.

SECTION IV - FIRE AND EXPLOSION DATA

............................................................................

FLASHPOINT (METHOD USED): Does not flash

EXTINGUISHING MEDIA: Use water spray or fog nozzle to keep cylinder cool. Move cylinder

away from fire if there is not risk.

SPECIAL FIR.E FIGHTING PROCEDURES: All persons not engaged in extinguishing .the fire

should be immediately evacuated from the area. Protective clothing and a self-contained breathing

apparatus should be worn to prevent contact with skin and eyes.

UNUSUAL FIRE AND EXPLOSIONS HAZARDS: Contents under pressure. Container

explosion may occur under fire conditions. Toxic fumes are emitted under fire conditions.

DANGER: POISONOUS AND CORROSIVE NONFLAMMABLE LIQUID AND GAS UNDER

PRESSURE.

SECTION V - HEALTH HAZARD DATA

..........................................................................

AIRBORNE EXPOSURE LIM1T'(AEL): The AEL for CG is 0.8 m#m 3.

EFFECTS OF OVEREXPOSURE: CG is a burning agent that is extremely destructive to the

tissue of the mucous membranes and upper respiratory tract, eyes and skin. Inhalation may be fatal

as a result of spasm, inflammation and edema of the larynx and bronchi, chemical pneumonitis and

pulmonary edema. Symptoms of exposure may include burning sensation, coughing, wheezing,

laryngitis, shortness of breath, headache, nausea, and vomiting.

G-3
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PHOSGENFJCG

Median doses of CG in man are:

ICqo = 1600 mg -min/m3 at 70 - 80 DEG F (humid environment)
LCqo = 3200 mg -min/m3 (Ct does not significantly change with time since the effects are

cumulative)

Locally, CG causes mild irritation to the eyes .

SYSTEMIC ACTIONS occur primarily through inhalation. Phosgene is a lung irritant. The

characteristic feature of phosgene poisoning is massive pulmonary edema. The edema results from

the passage of fluid into the alveoli from capillaries whose permeability has been affected by the

corrosive action of the compound. Hemoconcentration results from loss of plasma into the alveoli.

The edema interferes with the interchange of oxygen and carbon dioxide and the capillary blood.

As the edema progresses, discomfort, apprehension, and dyspnea increase, and frothy, often blood-

tinged sputum is raised. Rales and rhonchi are audible in the chest. Death results from anoxemia

and may occur in less than 5 hours.

During and immediately after exposure, symptoms include coughing, choking, a feeling of

tightness in the chest, nausea, and occasionally headache and lacrimation. Some patients with

severe cough fall to develop serious lung injury, while others with no signs of early respiratory

tract irritation incur fatal pulmonary edema. Following the above discomfort, there may be a delay

in which the patient has few symptoms, not even abnormal chest signs.

CHRONIC EXPOSURE: Five industrial wo'rkers who had been chronically exposed to low

concentrations of CG exhibited disturbances in lung function. All of the patients developed the

following signs and symptoms over a period of several months with varying degrees of severity:

cough, shortness of breath on exertion, and pain or tightness in the chest. Two of the patients also

expectorated small amounts of glairy, mucoid sputum. Residual pulmonary deficit may be

expected from chronic exposure to CG.

EMERGENCY AND FIRST AID PROCEDURES:

INHALATION. The protective mask should be put on tmmediately upon detecuon of the odor of

phosgene (like green corn or grass), irritation of the eyes, or change in the taste of a cigarette

(smoking may become tasteless or offensive in taste). The individual should hold his breath while

masking.

If some phosgene has been inhaled, normal combat duties should be continued unless there is

difficulty in breathing, nausea, and vomiting, or more than the usual shortness of breath on

exertion.

.... n difficult, give oxygen.
If not breathing, give arufie al respxraUo • If breathing is

G-4
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PHOSGENE/CG

EYE CONTACT. Immediately flush eyes with copious amounts of water for at least 15 minutes

while removing contamintaed clothing and shoes. Assure adequate flushing of the eyes by

separating the eyelids with fingers.

SKIN CONTACT. Immediately flush skin with copious amounts of water for at least 15 minutes

while removing contaminated clothing and shoes. Discard contaminated clothing and shoes.

INGESTION. Wash out mouth with water, provided the person is conscious. Call a physician

immediately.

SECTION VI - REACTIVITY DATA

............................................................................

STABILITY: Stable in steel containers if CG is dry. Decomposition temperature is 800 DEG C.

No action on metals when CG is dry; acidic and corrosive when moist.

INCOMPATIBILITY: Rapid hydrolysis to hydrochloric acid and carbon dioxide under acidic

conditions. Under basic conditions, hydrolysis products are sodium chloride and sodium

carbonate. Rain destroys effectiveness. Heavy vegetation, jungle, and forests cause considerable

loss by hydrolysis on leafy surfaces. Incompatible materials include water, amines, ammonia,

alcohols, sodium, and potassium.

HAZARDOUS DECOMPOSITION: Toxic fumes of carbon monoxide, carbon dioxide, and

hydrogen chloride gas.

SECTION VII - SPILL, LEAK, AND DISPOSAL PROCEDURES

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED: Evacuate the area

and keep personnel upwind. Wear fuU protective equipment such as a butyl rubber chemical-proof

air suit, with breathing air supplied. If no risk exists, then shut off leak. Ventilate area and wash

spill site after material pickup is complete.

RECOMMENDED FIELD PROCEDURES: Caution: no-return cylinder. Do not reuse. Empty

cylinders will contain hazardous residue. Follow proper disposal techniques, and observe all

federal, state, and local laws.
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PHOSGENE/CG

SECTION VIII - SPECIAL PROTECTION INFORMATION

............................................................................

VENTILATION: Use only in a chemical fume hood. NIOSH/MSHA-Approved respirator in

nonventilated areas and]or for exposure above the ACGIH TLV.

PROTECTIVE GLOVES: MANDATORY- Rubber gloves

EYE PROTECTION: Chemical safety goggles

MONITORING: Can be detected using M18A2 and M19 Kits, and M8 Alarm

SECTION IX - SPECIAL pRECAUTIONS

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING:

Phosgene is a compressed gas; cylinder temperature should not exceed 125 DEF F (52 DEG C).

It should be used with equipment rated for cylinder pressure of compatible construction material.

Be sure that the cylinder is properly secured when in use or stored.

...................................................................

....... SECTION X - TRANSPORTATION DATA

FORBIDDEN FOR TRANSPORT OTHER THAN VIA MILITARY (TECHNICAL ESCORT

UNIT)

TRANSPORT AS PER 49 CFR 172

DOT HAZARD CLASS: Poison A

pRECAUTIONS TO BE TAKEN IN TRANSPORTATION: Motor vehicles will be placarded

regardless of quantity. Driver shallbe given full and complete information regarding shipment and

conditions in case of emergency.
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LABELEMERGENCYh_l_L_

YEARPROOJRED:

FIREIIAZARD,_EYERE:A

REA_ IIAZARDI_O_'E:L

P_EACIIYl__ SLIGItr:A

RD.CIWITYIIAZA.RBMODERATE'.T

SFECIALHAZARDPl_CklmONS:ON:I_L_I"_,IALIS_I_TA_G TOMUCOUS
MEM_RA_&UPPERRESPIRATORY_RACT.IRRiTAZI'ION,_USEA,HEADAClE,
VOMITING.ALDRICHCH_CALCOSUBOFSIGMA.,ZI_LDRiCHI_01WSTPAULAVE

PROT_C_EYE:

PROTEffSI_:

PSO'lXCl'RESPIRATORY:

LABELI_MZ:355M]LWA_XEE_

LABELSTREET:_3233-5_US414.2B-3850

]
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LABELP0BOX:

LA_ilcri_:

LABELSTA_:

L_ELZEPCODE:

LABIALCOL_'IRY:

L_EL_[ERGENCY_ER:

YF_P,FR_:

Fag__ Ig_25_)7II._._ AM
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CHLOROPICRIN/PS

OCCUPATIONAL

HEALTH SERVICES, INC.

REVISED: 12 December 90

Emergency Telephone #s:

818-366-2000

CHLOROPICRIN

MATERIAL SAFETY DATA SHEET

............................................................................

SECTION I - GENERAL INFORMATION

...........................................................................

MANUFACTURER'S NAME:

OCCUPATIONAL HEALTH SERVICES, INC.

MANUFACTURER'S ADDRESS:

OCCUPATIONAL HEALTH SERVICES, INC.

11 WEST 42 _ STREET, 12 TM FLOOR

NEW YORK, NY 10036

800-445-MSDS OR 212-789-3535

CAS REGISTRY NUMBER: 76-06-2

CHEMICAL NAME AND SYNONYMS:

Trichloronitromethane

NitrocMoroform

Chloropicfin
Nitrotrichloromethane

TRADE NAME AND SYNONYMS:

Chloropicrin
PS

CHEMICAL FAMILY: Nitro (Aliphatic halogen compound)

E-1
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CHLOROPICRIN/PS

SECTION IV - FIRE AND EXPLOSION DATA

............................................................................

FLASI-IPOINT (METHOD USED): Negligible fire hazard when exposed to heat or flame.

EXTINGUISHING MEDIA: Dry chemical, carbon dioxide, water spray or regular foam. For

larger fires, use water spray, fog or regular foam.

SPECIAL FIRE FIGHTING PROCEDURES: Wear chemical protective suit with self-contained

breathing apparatus with a full facepiece operated in pressure-demand or other positive pressure
mode. Move container from ftre area if you can do so without risk. Apply cooling water to sides

of containers that are exposed to flames until well after fire is out. Stay away from ends of tanks.

For massive fire in cargo area, use hose holder or monitor nozzles; if this is impossible, withdraw

from area and let fire bum.

WAR_N]NG: Extinguish with agents suitable for type of surrounding fire. Use flooding amounts

of water and fog, avoid breathing poisonout vapors; keep upwind. Consider evacuation of

downwind area if material is leaking.

SECTION V - HEALTH HAZARD DATA

AIRBORNE EXPOSURE LIMIT (AEL): 0.7 mg/m 3

EFFECTS OF OVEREXPOSURE:

Short-term exposure: Chioropicrin causes eye irritation and tearing. It also causes cough, nausea,

and vomiting, and severe irritation of the skin. Breathing chloropicrin vapors may also

cause delayed severe breathing difficulties and which may cause death. Additional effects

may include bluish color of skin, lips and fingernails.

Long-term exposure: Overexposure to chloropicrin may cause increased susceptibility to future

overexposure. In addition to effects from short term exposure, redness and swelling of the

skin and eyes and heart and lung damage may occur.

E-3
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CHLOROPICRIN/PS

SECTION VI - REACTIVITY DATA

STABILITY: Unstable liquid that decomposes under the influence of light. High temperatures

or severe shock (particularly in containers larget than 30 gallons) also contribute to instability.

INCOMPATIBILITY: Contact with strong oxidizers may cause fires or explosions.

Aniline: violent reaction

Bromo-2-propyne: explosive, shock and heat sensitive

Sodium Hydroxide: reacts violently

Sodium Methoxide: below 50 DEG C, nitro compound will accumulate and cause

violent and dangerous exothermic reaction

Strong Oxidizers: possible violent reaction

HAZARDOUS DECOMPOSITION: Toxic gases and vapors (oxides of nitrogen, phosgene,

nitrosyl chloride, chlorine, and carbon monoxide) may be released when chloropicrin decomposes.

Decomposition occurs at temperatures above 400 DEG C. t

HAZARDOUS POLYMERrZATION: Has not been reported to occur under normal temperatures

and pressures.

SECTION VII - SPILL, LEAK, AND DISPOSAL PROCEDURES

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED: Do not touch F

spilled material. Stop leak if you can do so without risk. Use water spray to reduce vapors. Fo_

small spills, take up with sand or other absorbent material and place into containers for later

disposa. For small dry spills, place material into clean dry containers with clean shovel and cover!
• . [

Move containers from spill area. For larger spills, dike far ahead of spill for later disposal. Keept

unnecessary people away. Isolate hazard area and deny entry. Ventilate closed spaces before

entering.

WASTE DISPOSAL METHOD: "Chloropicrin may be disposed of by absorbing in vermiculite;

dry sand, earth, or a similar material and disposing in sealed containers in a secured sanitary,'

landfill.
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CHLOROPICRIN/PS

OTHER PROTECTIVE EQUIPMENT: Impervious clothing should be worn, as well as any other

appropriate protective clothing necessary to prevent any possibility of skin contact with liquid

chloropicfin.

MONITORING: Measurements to determine employee exposure are best taken so that the average

eight-hour exposure is based on a single eight-hour sample or on two four-hour samples. Sever_
determine the average exposure

short-time interval samples (up to 30 minutes) may also be used tOon e (air that would most nearl
leve. Air samples should be taken in the employee's breathing

represent that inhaled by the employee).

SECTION IX - SPECIAL PRECAUTIONS

............................................................................

PRECAUTIONS TO BE TAKEN IN H,_NDLING AND STORING:

Observe all federal, state and local regulations when storing or disposing of this substance. For

assistance, contact the district director of the environmental protection agency.

Protect against physical damage. Outside or detached storage is preferred. Inside storage should

be in a well-ventilated area. Where there is any possibility that employees' eyes may be exposed

to liquid chloropicrin, an eye-wash fountain should be provided within the immediate work area_* em,qovee's bod to liquid PS,
for emergency use. Where there is any possibility of exposure o_ ,_, r _ Y

facilities for quick drenching of the body should be provided within the immediate work area f6r.

emergency use. Eating and smoking should not be permitted in areas where liquid chloropicfin

is handied, processed, or stored. Employees who handle liquid chloropicrin should wash their

hands thoroughly with soap or mild detergent and water before eating, smoking, or using toilet

facilities.

SECTION X - TRANSPORTATION DATA

FORBIDDEN FOR TRANSPORT OTHER THAN VIA MILITARY (TECHNICAL ESCORT

UNIT)

TRANSPORT AS PER 49 CFR 172

PROPER SHIPPING NAME: Chloropicrin UN 1580

DOT HAZARD CLASS: &l-Poisonous Materials Packing Group I

DOT LABEL: Poison

E-7
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-Safety data for thiodiglycol

Synonyms: Bis (2-hydroxyethyl)sulfide. Beta-thiodiglycol, 2,2'-thiobis-ethanol, 2,2'-thiodiethan
2-Hydroxyethyl sulfide, omega,omega'-Dihydroxvethyl sulfide
Molecular formula: C4 H10 02 S
CAS No: 111-48-8
EC No:

Physical data

Appearance: colourless liquid with characteristic odour.
Melting point: - 10 C

Boiling point: 165 C at 14 mm, 282 C at 760 mm
Vapour density:
Vapour pressure:
Specific gravity: 1.18
Flash point: 160 C
Explosion limits:

Autoigrution temperature:

Stability

Stable. Incompatible with strong oxidizing agents. Reacts with a wide variety fo compounds.
Flammable.

Toxicology

Eye and skin irritant. Toxicological properties not fully investigated. ORL-RAT LD50 6610
mg/kg

Personal protection

Safety glasses and adequate ventilation.

This information was last updated on July 1st, 1998. We have tried to make it as accurate and useful as
possible, but can take no responsibility for its use, misuse, or accuracy. We have not verified this
information, and cannot guarantee that it is up-to-date.

1 of I "7/1/o_ _-_6
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Acros Organics: 2,2'-Thiodiethanol

2,2'-Thiodiethanol

CAS # [a.o-_/'_s-_./o_
Synonym

Linear formula

FW

Molecular formula

bp

d

Beil.

Merck Index

Hazard symbol

Risk/safety phrases

RTECS#

EINECS

TSCA

Abbrex latlons Explained

[111-4s-s]
2-Hydroxyethyisulfide
Thiodiglycol

Bis(2-hydroxyethyl)sulfide
omega,omega':Dihydroxyethyl sulfide

HOCH2CH2SCH2CH2OH

122.19

C4H1002 S

165(14mm) °

1.1800

1,470

11,9259

R3_66

KM2975000

203-874-3

Literature reference Selective reducing agent for peroxides. Chemist-Analyst, 55, 11 (1966).

Ordering Information

Click on part number to order.

[Aeros Organics Cat. No.

142086-0250

[ S_e [

[ 25g [__ Price'[_18.60

p250

711198 8"2c
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MATERIAL SAFETY DATA SHEET

2,2'-Thiodiethanol, 99% (gc)
22735

**** SECTION 1 - CHEMICAL PRODUCT AND COMPANY IDENTIFICATION ****

MSDS Name: 2,2'-Thiodiethanol, 99% (gc)

Company Identxflcatlon: Acros Organics N.V.

One Reagent Lane

Fairlawn, NJ 07410

For information in North America, call: 800-ACROS-OI

For emergencies in the US, call CHEMTREC: 800-424-9300

**** SECTION 2 - COMPOSITION, INFOrmaTION ON INGREDIENTS ****

................ + ...................................... + .......... + ........... +

l CAS# l Chemlcal Name l % 1 EINECS# l

I................ I...................................... I.......... I........... t
I 111-48-8 /Ethanol, 2,2'-thiobls- I l 203-874-3 ]
................ + ...................................... + .......... + ......... _'_+

Hazard Symbols: XI

Risk Phrases: 36

**** SECTION 3 - HAZARDS IDENTIFICATION ****

EMERGENCY OVERVIEW
2;ot avaliable.

7arge_ Organs: None.

_otential Health Effects

The toxicological properties of this materxal have not been

investigated. Use appropriate procedures to prevent opportunities

for dxrect contact with the skin or eyes and to prevent inhalation.

**** SECTION 4 - FIRST AID MEASURES ****

Eyes:

Flush eyes with plenty of water for at least 15 minutes,

occasionally lifting the upper and lower lids. Get medical aid

immediately.
Skin:

Get medical aid. Flush skin with plenty of soap and water for at

least 15 minutes while removing contamxnated clothing and shoes.

Remove contaminated clothing and shoes.

Ingestion:

If victim is conscxous and alert, gzve 2-4 cupfuls of milk or wa_er.

Get meaical aid immedlately.
inhalatlon:

Get medical azd immediately. Remove from exposure to fresh air

1 ngg
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,:: 5:7 '4,

im_ea!a_eiy, if nor =reatnlng, give artlflclai resplra_1on.

brea_nlng :s olfficuiz, give oxygen.

Notes to Phvsiclan:

Treat symptomaeically ans supportlvely.

*-** SECTION 5 - FIRE FIGHTING b'EASURES **_*

if

General Information:

As in any f!re, wear a se!f-conrained breathlng apparatus in
Dressure-eemana, MSHA/NIOSH (approved or equlvalent), and full

protectlve gear. Durang a flre, irrltating ana highly toxic gases

may be generated by _herma! aecomposltion or combustion.

Extinguishing Medaa:
Use agent mos_ approprlate to extlnguish f_re.

Autolgnltion Temperature: Not available.

Flash Point: Not avaliable.

NFPA Katlng: health-2; flammacil!ty-l; reactlvlty-O

Explosion Limits, Lower: Not available.
Upper: Not available.

**** SECTION 6 - ACCIDENTAL RELEASE MEASURES ****

General Information: Use proper personal pro_ective equipment as indicatt_d

in Sectlon 8.

Sp111s/Leaks:
Clean up spills immedlate!y, observing precautlons in the Protectzve

Equipment sectlon. I
i

**** SECTION 7 - HANDLING and STORAGE *_** I
p

Handling: I
Wash thoroughly after hanaiing. Remove contaminated clothing and
wash before reuse. Avold contact with eyes, skin, and clothing. Avoid

ingestion and inhalatlon.

Storage:
Store in a cool, dry place. Keep contalner closed when not in use.

**** SECTION 8 - EXPOSURE CONTROLS, PERSONAL PROTECTION ****

Eng_neerlng Controls:
Use process enclosure, iczai exhaust vent_latlon, or other !

englneerlng con--rols _o control alrborne levels. I

Exposure Limit s I
. b +

Chemlcal Name I ACGIH 1 NIOSH IOSHA - Final PELsl

I.................... i................... I................... I................. 1

I Ethanol, 2,2'-thioblnone listed Inone l_sted Inone listed t

I is- I I I I

+ ........................................ _ ................... + ................. +

OSHA Vacated PELs:

Ethanol, 2,2'-thlobis-:
No OSHA Vacated PELs are listed for this chemical.

Personal Protec_ive Equipment

Eyes:
Weaz chemlca! goggles.

Skin:

Wear appropriate protective gloves to prevent skin

exposure.

Clothinq:
Wear approprla=e protective clothing to mlnimize

ocn=ac_ w_rh SKln.

_a0014 34g
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Respirators;
A resplratory protection program that meets OSHA's 29

CFR :1910.134 ane ANSI Z88.2 requlremen_s must De

followed whenever workplace conditions warran_ a

respirator's use.

**** SECTION 9 - PHYSICAL AND CHEMICAL pROPERTIES _-**

Physical State: Not available.

Appearance: Not available.
Odor: Not avallable.

pH: Not available.

Vapor Pressure: Not available.

Vapor Density: Not available.

Evaporation Rate: Not available.

Viscosl_y: Not available.

Boiling Polnt: 165 deg C @ 14.00mm Hg

Freezlng/Melting Point: 0 deg C

Decomposlt_on Temperature: Not available.

Solubllizy: Not available.

Specific Gravity/Denslry: !.1800g/cm3
Molecular Formula: C4HI002S

Molecuiar Weight: 122.19

**** SECTION i0 - STABILITY AND REACTIVITY ****

Chemical Stability:

Stable under normal temperatures and pressures.

Conditions to Avoia:

Incompatible materials, strong oxidants.

Incompatibilities with Other Materials:
Not available.

Hazardous Decomposition Products:

Irritating and toxic fumes and gases.

Hazardous Polymerzzatlon: Not available.

**** SECTION ii - TOXICOLOGICAL INFORMATION **'*

RTECS#:

CAS# Ii1-48-8:KM2975000

LD50/LC50:

CAS# 111-48-8: Oral, rat: LD50 = 6610 mg/kg.

Carc&noqen_clty:

Ethanol, 2,2'-tniobls- -

Not listeo by ACGIH, IARC, NIOSH, NTP, or OSHA.

****'SECTION 12 - ECOLOGICAL INFORMATION ****

**** SECTION 13 - DISPOSAL CONSIDERATIONS ****

Dispose cf in a manner consistent with federal, state, and local regulations.

RCRA D-Series Maximum Concentration of Contaminants:

None listed.

RCRA D-Series Chronic Toxicity Reference Levels: None

listed.

RCRA F-Series: None listed.

RCRA P-Series: None listed.

KCRA U-Serles: None !iste_.

Not listez as a material banned from land disposal

according zo RCRA.

**** SECTION 14 - TRANSPORT INFOrmaTION ****

_S Z_T
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No information ava!iable

_b:O J

Not regulated as a nazaroous materlal.

IATA

Not regulated as a hazardous material.

RID/ADR

Not regulated as a hazaroous material.

Canadaan TDG

No information available.

**** SECTION 15 - REGULATORY INFO_L%TION ***"

hnp//w,,vw fisherl corr_ fbhr,,?16..f97 3F.msaO014 _..,8

" 514 519

US FEDERAL

TSCA
CAS# 111-48-8 is llsted on _he TSCA inv_n_ory.

Health & Safety Repor_ang Last
None of the chemicals are on the Health & Safety Repor=Ing List.

Chemical Test Rules
None of the chemlcals in th!s product are under a Chemlcai Test Rule.

Section 12b
None of the chemicals are lasted under TSCA Section !2s.

TSCA Significant New Use Rule
None of the chemicals In this materlal have a SNUR un=er TSCA.

SARA

Section 302 (RQ)
None of the chemicals in this material have an RQ.

Section 302 (TPQ)

None of the chemicals in this product have a TPQ.

Section 313

No chemicals are reportable under Section 313.

Clean Air Act:

This material does not contain any hazardous air pollutants.

This material does not contain any Clas_ ! Ozone deple_ors.

This material does not contaln any Class 2 Ozone deple=ors.

Clean Water Act:
None of the chemacals in this product are lasted as Hazardous

Substances under _he CWA.
None of the chemacals an thas product are listed as Pr=ority

Pollutants under the CWA.

None of the chemicals in this product are listed as T=xac Polluzants

under the CWA.

OSHA:
None of the chemicals in this product are considered n_hly hazardous

by OSHA.

STATE
Ethanol, 2,2'-thiobis- can be found on the following state rlght to

know lists: Florada, Pennsylvania, Massachusetts.

California No Significant Risk Level:

None of the chemicals in this product are listed.

European/International Regulations

European Labeling in Accordance with EC Directives

Hazard Symbols: XI
Risk Phrases:

R 36 Irritatang to eyes.

Safety Phrases:

WGK (Water Danger/Protection)
C_# 111-48-8: 1

Canada
CAS# 111-48-8 is listed on Canada's DSL/NDSL List.

HHMIS: Not available•

CAS# 111-48-8 is not listed on Canada's ingredient Dis=!osure List.

Exposure Limits

**** SECTION 16 - ADDITIONAL INFO._/-L%TION **--

7/t/98 8:-"
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Revislon #2 Date: 4/05/1997

The information above ±s Delleved to be accurate and represents the ees_

information currently avallable to us. However, we make no warranty of

merchantability or any other warranty, express or implied, wlth respec_ _o

such informatlon, ana we assume no llablilty resulting from its use. _sers

should make their own inves_igatlons to aetermlne the suitabil&ty of the

informanlon for _helr par£1cular purposes. In no way shall Fisher De iLable

for any claims, losses, or aamages of any thlrd party or for lost prof_s

or any special, indirect, anclden_al, consequential or exemplary

damages, howsoever arising, even if Fisher has been advised of

the posslbillty of such damages.

Back to product information.
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BESTAVAII.ABLE
COPY

 liillgJ
Acros0_: 1,4-_ome,98'/,

1,4-Thioxane,98%

CAS# [15980-15-I]

$._ouym 1,4,_i_rm

tW 104.17

Idottt_'formh C<HgOS

bp 147-147(755_)°
d 1.1140

Rdnc_eind,x 130%
(:_Ju,mD_eat20_

I_ +420
_ 19,3

RisW_et'jphnu. RIO S16 _1991 DO_3

R_C,._ ILP420(_

£I_C_ 240-117-6

TSCA
JUkm'b'_m.rmtl_

m. I

14720j

s+,,_

I_s+mto+° 1 _

1_1 7/1],_UgF9
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BESTAVAILABLE
COPY

_s_l_!_L SA._'ETYDATA_ ' -'5,7 4 5 2 3

bIATERIALSAFETYDATASHEET

****SECFIIONI-CI_MIC3_PRODU_AND_ DE)(T_'I_IIOX***'

_DSN_z: 1,4-_ou_ 98%

Cof,p_-_yIdentifi:aticn:)_osO_g___csN.Y.
OneReagentLane
Fairlak'n,NJ 07410

Yo-'infomtioninNorth@_erice,c_ll: B0O-lkC_OOS-01

Yore_ecgenciesin the 08,rail(;i_f_: 000-¢241-0300

I............... I........... I'_ I...... I

I 15980-10-111,4-oxatbisne I 08 I240-I!Y-61
+............... t........................... +..... "+ ........ +

_sk Yb_ses:10

•*'*.c_C11_3 " _ IO_I(1ir-Yl__IOB*'**

_w_JIG_IqCY.O_Vl_l

_ota_ail_In.

_pear_ce: clearcolorlesstofaintyello_._Isssh)o_t:12_e_C.

_cta_silable.

largerO_ga_s:)lcnn.

_otentlal _ea_ E._fec+J
lhetoxlcot_i_l)v)_e_tiesofthisutezla.klha_enotbeen

Lqvestigate6.Usee_to_riatept'ocec_esto $preventop_utitles
for_irec_cc_ta__.thC_eskincr eyesmnditop:eventIn).alstion.

'*** Sr._I[_ I - FI_I' AID_b-_ "'**

Flus'_eyes!dth plentyof waterfo:at:hast).5_nLes,

c:_casion_11ylifting the _: andI_wenrIL_. Get_cLica_aid

_ateIy.
Skin:

Getm_dic_tleid.Flushskin I_l.t_pl_tyfe_soapand_te_ fe_ at

least156riteswhilen_g ce_+a_;(n_te(lclothin_Iandnhces.

lteton cos+_,_n_tedr.lotlti_.g_ s_ces.,

Ingestio_:
Ifn_-c'.TMi_conscious_.dalert,gl_e:2-1_Iuls o!milkor _.te_.

Getr.edic_!midi=_ihtely,

In)_ati_:

ld5 7_138_2:_0t_
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BESTAVAILABLE
COPY

_TI_.btt_ DATA_t

_t zedi_ a_d_-ed_ately. Re._coefr_ es_osureto fresh air
]:_e_ateiy. If .-,atb:eat_._g,give a_ciif:ci_l+ ieap=ra_zcn. If

breatni_is d:fficch,give o_.

kote5to Phyaid_::

treat s_-_tco4t:cally _d s'_._rtiveI D

G.._eral Infcrmtin._:

Vsengut Joatapp._o_date to e_-ti_u_s_b fire.

_tm_t!ca _e._eratuce:_ot syllable.

."lashPoLar:42 _egC ( lO?.(0d._ P}
_FPA_:k..g: hea_.th-2; flz.v._bilrty-2;reactiivity-O
_!cs_c_ Lid.ha, L_wez:_ct snilable.

_e:: 8or aeaihble.

C.n_eralin_o_tien: _sepro_erpersonalprobtectivee@ip_ent as indicated
Seelscn8.

Smlls/_e[,,:
_bserb@in withinert _terial,{e.g.,, drysandor eL_d}, then
placeinto a d.ee:calvancecontainer.CCle_ _ _pilla _edhtel_,
cheez'vmgprecautionsin the Protect'_ve+E_r_ipue_tsectinn.

'1'1 $ECTIO_? " Ilk_Ii_GaM $ S_ItY_£'*"

_:_y cco_a_ne:aretaie pcoductresidue,,, (liguid an4brWe_), ar_i
_ ha dangerous,k,oid coatec__ hea.'at, _arlu and flue. Do not

pre_P.Izhe,CCt,weld, braze,solder,drkilI,grind,or exIw_eespty
contaicoreto hea_,epe:_ er e_e_flanenes.

Sto_age:
Ke@swayfa_ heat, spa{he, _nd fis._e.. Fijian-usa.

_g_ear_g ¢_ontcois:
Useprccesaeaclosu:e,local e.Lheu_tremntilaticn, or o_her
engL,.eeeingcontrols_s ¢oetr_i ak_ornme Levels,

Eq_sure P._ts

÷........................ _. .÷........... .+

* _+'-J+cal_=, I J_I e I HI(IDSH IOS_ - Final PELsI

.................. I......... I, ,I I
I l,<-exet_ime Irene listed In_ae|iiste_ Inonal{n_ed I
................. a........... {"........ "+"............. +

1,4-oxa_sne:
HoO$_AVacated P_'LSare listed for tthie chemico!.

Pezaocal _otective P+quip_t

Eyes:

skin:

1leara_p_riate pretectiwe gloves to prevent skin

eqm_.
Clo_icg:

_ear apprc?rinee pcotec_me clothingto minimize
coctact _ al_,

_s_zrators:

YqO0



Kk'[KP_ ELFETYDAE4_[ET I l_Jnnm_l_ [6.fi93L_It 3W-I._.

BESTAVAILABLE
COPY

k zespirator? proLe:_onp_rcgcu that zeeLsO_gA's2_
C_ I191C.131a._ tqSI _@H.2rs_Lr__---_tsr_: be.

follo_fl vb_ever wor_lacce c_._tlou v_rra_t a

re_ieator'scse.

physicalSteLe: Hotavailable.

A_'earance: deu colorlessto fd;-nt?;llow
Odcr: NotaTailable.

pH: I(o:available,

VaporPsessure: No:available.

Vapor_nszty: 1(otauilabh.

_va._._ationI_te: Ho:_uilab!e, ."

Viscose:y: Hatauil_le.
Eoili,_g POint: 117,0 - 111.0 d_.gC @l 755.C0_ Eg

heezin,gl_.lting Poht'. 0 dg C
0eco:_ositionTe__eraLcra:._otav-_lable.
Solubility: l_otav:"lable.
S_ci{ic Gravity/Density: 1.11(Og/c_3

Holecular_omulz: CiIBOS

MolecuhrMeight: lO(.l?

"" SZCTIORIC" STABILITYL'{DIP/_:IIIT_"'*

O_ca! Stabile:y:

S'.able_.d__oraalte_.eraLuresandprcencree.

Ccnd!tio_sto 2kvo'd:

_cc_:)at_leuterials,str_g©zi_ntsa.

Incoe_MtibllithswithOteer_iteriels:
Notavailable.

Hazardous_ositi_r. h_a::e:

Irrita'i.hgz_ toficI_e andgases.

HazaMo_a)olr.e,_ization:Notavailabla.

*"* SzCTIBII" 'IOXICOSOGICA_IBI'OI_.IIOH""

RIES|:
CAS|15)80-15-1:P_(200C00

l&50/l._0:
¢.s.s!lS)t0-1S-l: _al, _at: L05C• 2_30) _g/k].

Casc_enicity:

l,('oza',.Y..zane-

Notlistedpy@.CGIH,I_, _0.% N:.=,(orOSZL
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"" V_IIOH 13" DIS_S_ C(X(SII,)BATION_""

OisooS'.Of("_ rJ._._e:connstentwithf_eral,altate,a_ localregulations.

D-Series_ Concentrationof_nta._.inan_ta:

)onelist_.
RC).k_-Series Cuo_ic losicSty Re._erenceLevels: I,qone

listed.

_JA F-Sedes: Nonelisted.

EBA)-$eriu: lonelisted.

ERAHe:ies: Nxe listed.

Botlistedas amaterielba_,df_ I_ nispo_a_

accosdlngtoIu:_.

"" SEC'ilOM14- )_.lISPOP_II_'a_d *'**

US[_

3_5 7_{L'40i_
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 STAVAILABLE
COPY

EJ,_PJALSA_ DATA_i_.l

(I,4-TGIO)_L_'_}
Snnd Cl;ss: 3

OH-l_.L'e_t:0H1993

pacLlo9 Gro,_:Ii

S'_igpLngh_-_-:FIJL._X_.LEIJO]IC, H.O.S.
Eaza:dClass: 3.2

OH]_.be:: 1993

Fac_g Gro_: If

Ship_q H_.':FI}_ LI_IO,HI.S.**
BazandClass:3

OHN_._.:: 1993

PanT_9 G:o_._:II

e20/kOH

Shi_hg Hoe:FI,a_J1_I,I_iO,H.O.S.

D_ngerousGoodsCode:3(3a)
OHb_._e:: 1993

Ca.nzc_a_t_
Noir_or_.auoo a_ail_ble.

OSF_D_IP._
TSCA

C.q_t159:3-15-1L' hsfed ont_e _SCAk.nve_tory.

_ealth _ Safety_cti_g Lie_

i_oneof tha che._ls are oato; HealE_l_ Safely _prtin_List.
C_e_cal hst _',lan

_oneof the che_.in.a]si_ Lhisproducture _udera C_e_ical_est _ie.

Section12b
Honeof the che_cale are listed _z_derItSCASection 12b.

_A Slgr.lhcant HewOse_Jle
Honeof the ehemcalsh this _aterh! _bavea _ u_de__.J_.

&_qA
Section302 {HO_
HoneoftoechmicalsInt_,suteda! _e a._p.O.

Sectio._302(I_',
Honeof t_e_cals int.bisp:cducthan_geaT_.

Se:tio_ 313
Hochezicslsare !e_ortab!n_.'_e: Secticon 3D.

Cle_ _r _ct:

T,_iseaterialdoesant con_.ahan?hazanrdousair _olb:teJ:ts.
Ibis_:edal does notcon:oh as?Clanesl Ozonec@leto:s.
This_:e_al ones_c_._._taman?(.hsns2 Ozonedopletots.

CleanNat_ _t:

_a of_.a_e=icals_ t_s proof saralistedasSaza:_uOns

Substancesunde:the C_.
Ho:eof t_e c_e_dcalsin thisp:o_uctante listedas_:io:it?
Pollutants_.der the 0_.

Eooeof the chmica!sinth_ pr_ct an_elbtad as Toxic _ollutants

_: _ C_.
_:

NoneofOe _e=icals k _is pro_'J_ante¢o_id_r_blqhIyl_zandoJs

To),_.

1,4-ozatbla_ ca._be foue_c_ the follovlg:state fl_t to _mo'_
lists: Floe!b,p_?l_a_ia,I_.ansa'_._etts..

California Ha Si_uificant Lisk Level:
_one of the _e_icals in this Fcdoct are liisted.

/u.,opeaelI_te:r.a:_¢_a!_eT_lati_
_r_e_ I_ePL_ i__:ordan__.thE _re_:tives

Ba_d SF_La: _ot av_lable.
_sk _'_,ases:

H I0 Fl_le.

4oH ?/19_L'40_



BESTAVAILABLE
COPY Safety p_zs.,s:

S 16 Xeepawayfro: so::a.ss cf z_tlon - _o

%_ [Water_ger/£rotecticu)
_I 15_60-15-1:

C_a_ honeo-t t_e ch_J.ealsi_ t_s pro_.ct zr,le listed outhe [_SL_$L list.

_.'S: _ct anflEoh.
_I Bgs0-1S'Iis ootlistedonC,uI_'.'sIgredientDisclosl_al._st.

Ex-vosuebi_J.ts

Y.S_SCreshon0ate:2/2]/1995 _visioo_))0_.Le: 9/0_./I99]

_bei_for_.atiocaboveis belieeedto _ a::"_Ja:e andzeprese_tsthe best
irdo.'_I._tioucllrre._tl_avail_le tous. Ho_.;s,e_,ws_e nOwatt_tyo[

merd_ar,t_il'-tyor a._orbs:_atrantDe_tes.ssoei._li_ 'withresentto
_u¢_l_fo_atio_,and_e assizenoli_fl:t_'resultigfro_its_se.0sets

should_ke theiro_'nineesti_ticutode:s_z_in_ the s_itahilit_ofthe
inforiatlorIn:tbe'.rparticu!arpurooses.;._.uno_ayshellFis:etbe liable

fursayclaims,losses,oeda.u_eso:a,_]t_J!:i'kd_ety orfo_los._.c._es

o: _y spenial, lr_:e¢:, incidental, uc_erJ-:_:-ti_l o[ exemplar}'
dances, howscevnearish9, evenif [_.s".e: bins beenadvisedo._

theiOss_LIL:YOfsuchda_.iqns. ...................
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MUSTARD/I-ID

U.S. ARMY EDGEWOOD

RESEARCH, DEVELOPMENT

AND ENGINEERING CENTER

HD, AND THD (See Addendum A)

REVISED: 30 June 95

DATE: 22 September 1988
HCSDS NO: 20058A

Emergency Telephone #s:

ERDEC Safety Office

410-671-4411 0700-1700

EST After normal duty

hours: 410-278-5201

Ask for ERDEC Staff

Duty Officer

MATERIAL SAFETY DATA SHEET

............................................................................

SECTION I - GENERAL INFORMATION

.........................................................................

MANUFACTURER'S NAME: Department of the Army

MANUFACTURER'S ADDRESS:

U.S. ARMY CHEMICAL AND BIOLOGICAL DEFENSE COMMAND

EDGEWOOD RESEARCH DEVELOPMENT AND ENGINEERING CENTER

ATTN: SCBRD-ODR-S

ABERDEEN PROVING GROUND, MD 21010-5423

CAS REGISTRY NUMBER: 505-60-2, 39472-40-7, 68157-62-0

CHEMICAL NAME AND SYNONYMS:

Sulfide, bis (2-chloroethyl)

Bis(beta-chloroethyl)sulfide

Bis(2-chloroethyl)sulfide

1_chloro-2Coeta-chloroethylthio)ethane

beta, beta'-dichlorodiethyl gulfide

2,2'dichlorodiethyl sulfide

Di-2-ehloroethyl sulfide

beta, beta'-diehloroethyl sulfide

2,2'-dichloroethyl sulfide
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TRADE NAME AND SYNONYMS:
Lost

HS Yellow Cross Liquid

HI3 Ipfit Mustard Gas
Senfgas Sulphur mustard gas

H Kampstoff "Lost" ypefite

Sulfur mustard S-ypefite
S -lost

CHEMICAL FAMILY: chlorinated sulfur compound

FORMULA/CHEMICALSTRUCTUREH H H H

I I I I

C4(Hg)Cl_(S) CI - C - C - S - C - C - CI

I I I I

H H H H

NFPA 704 SIGNAL: Health - 4
Flammability- 1

Reactivity- 1

INGREDIENTS

NAME

Sulfur Mustard

................ SECTION IT - COMPOSITION

FORMULA PERCENTAGE AIRBORNE
BY WEIGHT EXPOSURE

LIMIT (AEL)

0.003 mg/m 3
C4(i.is)C12(S) 100 (8 hr-TWA)
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SECTION III - PHYSICAL DATA

............................................................................

BOILING POINT DEG F (DEG C): 422 DEG F (217 DEG C)

VAPOR PRESSURE (ram Hg): 0.072 ram Hg @ 20 DEG C (0.11 mm Hg @ 25 DEG C)

VAPOR DENSITY (AIR=l): 5.5

SOLUBILITY IN WATER: Negligible. Soluble in acetone, CH3(CI), tetrachloroethane,

ethylbenzoate, and ether.

SPECIFIC GRAV1TY (I-I20=l): 1.27 @ 20 DEG C

FREEZING POINT: 14.45 DEG C

LIQUID DENSITY (g/cc): 1.268 @ 25 DEG C
1.270 @ 20 DEG C

PERCENTAGE VOLATILE BY VOLUME: 610 mg/m 3 @ 20 DEG C

920 mgm 3 @ 25 DEG C

APPEARANCE AND ODOR: Water clear if pure. Normally pale yellow to black. Slight garlic

type odor. The odor threshold for HD is 0.0006 mffm 3.

SECTION IV - FIRE AND EXPLOSION DATA

FLASI-IPOINT (METHOD USED): 105 DEG C (ignited by large explosive charges)

FLAMMABILITY LIMITS (% by volume): Unknown

EXTINGUISHING MEDIA: Water, fog, foam, CO 2. Avoid use of extinguishing methods that

will splash or spread mustard.

SPECIAL FIRE FIGHTING PROCEDURES: All persons not engaged in extinguishing the fire

should be immediately evacuated from the area. Fires involving HD should be contained to

prevent contamination to uncontrolled areas. When responding to a fire alarm in buildings or areas

containing agents, fire-fighting personnel should wear full ftrefighter protective clothing (without

TAP clothing) during chemical agent firefighting and ftre rescue operations.
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• •, e uired Positive pressure, full facepiece, NIOSH-approved
Resniratory protection is r q ",o,-,-,_^_ .,;u he wo where there is danger of oxygen

_- . _ ,_._a,_,ino anoaratus t_,.-.D_) '_" ..... m operations

self-contmnea ul_..,_, ,, _- ondin_ to a chemical accident/incident fordeficiency and when directed by the fire chief or chemical accident/incident (CAI)
,,. ,_ ,-_,_ where fire-fighters are resp. _.......... ronriatelevels of protecuve

omcer. Ja, .... _ ..... _ce firefi_hting, mey wm w_,_ ,,ev r
rescue/reconnaissance purpu>_ -, "-

clothing (see Section 8).

......... SECTION ¥ - HEALTH HAZARD DATA

AIRBORNE EXPOSURE LIM1T (AEL): The AEL for HI) is 0.003 rn_ m3 as found in "AR

40-173, Occupational Health Guidelines for the Evaluation and Control of Occupational Exposure

to Mustard Agents H, HD HT". To date, however, the Occupational Safety and Health

Administration (OSttA) hasnot promulgated a pen-nissible exposure concentration for HD.

EFFECTS OF OVEREXPOSURE: IID is a vesicant (causing blisters) and alkylating agent

producing cytotoxic action on the hematopoietic folood-forming) tissues which are especially

sensitive. The rate of detoxifieation of HD in the body is very slow and repeated exposures

produce a cumulative effect. HD has been found to be a human carcinogen by the International

Agency for Research on Cancer (I.A_RC).

Median doses of IID in man are:

LDso (skin) = 100 mg/kg - 80 DEG F (humid environment)

ICts0 (skin) = 2000 mg -rain/m3 at 70
= 1000 nag -rnin/m_ at 90 DEG F (dry environment)

ICts0 (eyes) = 200 mg-min/mr_.Ln/m 3 (Ct unchanged with time)
iCt_ o (i_alation) = 1500

LDto (oral) - 0.7 mg/kg

Maximum safe Ct for skin and eyes are 5 and 2 mg-mi rdm3, respectively•

ACUTE PHYSIOLOGICAL ACTION OF liD IS CLASSIFIED AS LOCAL AND SYSTEMIC.

LOCALLY, HD affects both the eyes and the skin. SKIN damage occurs after percutaneous

resorption. Being lipid soluble, HD can be resorbed into all organs. Skin penetration is rapid
without skin irritation. Swelling (blisters) and reddening (erythema) of the skin occurs after a

latency period of 4-24 hours following the exposure, depending on degree of exposure and
• "vi The skin healing process is very slow. Tender skin, mucous membrane, and

individual sensm ty. - "" "- of HD HD's effect on the skin,•"Me to tile elIect_

perspiration-covered skin are more sensltt _ --a,,_°o _ re necrotic damage and
however, is less than on the eyes. Local action on the eyes ptuu_,,,w _eve
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loss of eyesight. Exposure of eyes to t-ID vapor or aerosol produces lacrimation, photophobia, and

inflammation of the conjunctiva and cornea.

SYSTEMIC ACTIONS occur primarily through inhalation and ingestion. The HD vapor or

aerosol is less toxic to the skin or eyes than the liquid form. When inhaled, the upper respiratory

tract (nose, throat, trachea) is inflamed after a few hours latency period, accompanied by, sneezing,

coughing, and bronchitis, loss of appetite, diarrhea, fever, and apathy. Exposure to nearly lethal

dose of I-ID can produce injury to bone marrow, lymph nodes, and spleen as indicated by a drop

in WBC count and, therefore, results in increased susceptibility to local and systemic infections.

Ingestion of HD will produce severe stomach palng, vomiting, and bloody stools after a 15-20

minute latency period.

CHRONIC EXPOSURE to HD can cause sensitization, chronic lung impairment, (cough,

shortness of breath, chest pain), and cancer of the month, throat, respiratory tract, skin, and

leukemia. It may also cause birth defects.

EMERGENCY AND FIRST AID PROCEDURES:

IbIHALATION. Remove from the source IMMEDIATELY. If breathing has stopped, give

artificial respiration. If breathing is difficult, administer oxygen. Seek medical attention

IMMEDIATELY.

EYE CONTACT. Speed in decontaminating the eyes is absolutely essential. Remove person from

the liquid source, flush the eyes immediately with water by tilting the head to the side, pulling the

eyelids apart with the fingers and pouring water slowly into the eyes. Do not cover eyes with

bandages but, if necessary, protect eyes by means of dark or opaque goggles. Transfer the patient

to a medical facility IMMEDIATELY.

SKIN CONTACT. Don respiratory protective mask and gloves; remove victim from agent source

immediately. Flush skin and clothes with 5 percent solution of sodium hypochlorite or liquid

household bleach within one minute. Cut and remove contaminated clothing, flush contaminated

skin area again with 5 percent sodium hypochlorite solution, then wash contaminated skin area

with soap and water. If shower facilities are available, wash thoroughly and transfer to medical

facility. If the skin becomes contaminated with a thickened agent, blot/wipe the material off

immediately with an absorbent pad/paper towel prior to using decontaminating solution.

INGESTION. Do not induce vomiting. Give victim milk to drink. Seek medical attention

IMMEDIATELY.
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SECTION VI -REACTIVITY DATA

STABILITY: Stable at ambient temperatures. Decomposition temperature is 149 DEG C to 177

DEG C. Mustard is a persistent agent depending on pH and moisture, and has been known to

remain active for up to three years in soil.

INCOMPATIBILITY: Conditions to avoid. Rapidly corrosive to brass @ 65 DEG C. Will

corrode steel at a rate of .0001 in. of steel per month @ 65 DEG C.

HAZARDOUS DECOMPOSITION: Mustard will hydrolyze to form HC1 and thiodiglycol.

HAZARDOUS POLYMERIZATION: Will not occur.

SECTION VII-SPILL, LEAK, AND DISPOSAL PROCED_._U__ S

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED: Only personnel

in full protective clothing (see Section 8) will be allowed in an area where mustard is spilled.

REcoMMENDED FIELD PROCEDURES: earth, clay or fine sand and

The mustard should be contained using vermiculite, diatomaceous
neutralized as soon as possible using copious amounts of 5.25 percent Sodium Hypochlofite

solution.

Scoop up all material and place in an approved DOT container. Cover the contents of the drum

with decontaminating solution as above. The exterior of the drum shall be decontaminated and

then labeled IAW EPA and DOT regulations. All leaking containers shall be overpacked with

vermiculite placed between the interior and exterior containers. Decontaminate and label lAW

EPA and DOT regulations. Dispose of the material IAW waste disposal methods provided below.

Dispose of the material used to decontaminate exterior of drum lAW Federal, state and local

regulations. Conduct general area monitoring with an approved monitor (see Section 8) to conftrm
that the atmospheriC concentrations do not exceed the airborne exposure hmit (see Sections 2 and

8).

If 5.25 percent Sodium Hypochlorite solution is not available then the following decontaminants
isted in the order of preference: Calcium Hypochlorite,

us instead and are 1 • STB). WARNING:
may be ed ....... ,_ a'_2a and Sut_er TropiCal Bleach Slurry (
Decontamination _oluuon i-_o. ,_ _._,-, .',
Pure, undiluted Calcium Hypochlorite (HI'H) will bum on contact with liquid blister agent.
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RECOMMENDED LABORATORY PROCEDURES:

A minimum of 65 grams of decon solution per gram of HD is allowed to agitate for a minimum

of one hour. Agitation is not necessary following the first hour if a single phase is obtained. At

the end of 24 hours, the resulting solution shall be adjusted to a pH between 10 and 11. Test for

presence of active chlorine by use of acidic potassium iodide solution to give free iodine color.
Place 3 ml of the decontaminate in a test tube. Add several crystals of Potassium Iodine and swirl

to dissolve. Add 3 ml of 50 wt percent Sulfuric Acid: water and swirl. IMMEDIATE Iodine color

indicates the presence of active chlorine. If negative, add additional 5.25 percent Sodium

Hypochlorite solution to the decontamination solution, wait two hours, then test again for active

chlorine. Continue procedure until positive chlorine is given by solution.

A 10 wt percent Calcium hypochlorite (HTH) mixture may be substituted for Sodium

Hypochlorite. Use 65 grams of decon per gram of I--ID and continue the test as described for

Sodium Hypochlorite.

Scoop up all material and place in approved DOT containers. Cover the contents of the drum with

decontaminating solution as above. The exterior of the drum shall be decontaminated and then

labeled IAW EPA and DOT regulations. All leaking containers shall be overpacked with

vermiculite placed between the interior and exterior containers. Decontaminate and label JAW

EPA and DOT regulations. Dispose of the material JAW waste disposal methods provided below.

Dispose of the material used to decontaminate exterior of drum LAW Federal, state and local

regulations. Conduct general area monitoring with an approved monitor (see Section 8) to confirm
• • " ' (see Section 8).

that the atmospheric concentrations do not exceed the airberne exposure hnuts

NOTE: Surfaces contaminated with liD and then rinse-decontaminated may evolve sufficient

mustard vapor to produce a physiological response.

WASTE DISPOSAL METHOD: All decontaminated material should be collected, contained and

chemically decontaminated or thermally decomposed in an EPA approved incinerator, which will

filter or scrub toxic by-products from effluent air before discharge to the atmosphere. Any
• using HTH or bleach and analyzed to

contaminated protective clothing should be decontarmnated
assure it is free of detectable contamination (3X) level The clothing should then be sealed in

plastic bags inside properly labeled drums and held for shipment back to the DA issue point.
Decontamination of waste or excess material shall be accomplished in accordance with the

procedures outlined above with the following exception:

.... HI) on laboratory glassware may be oxidized by its vigorous reaction with

concentrated nitric acid•

Open pit burning or burying of liD or items containing or contaminated with HI) in any quantity

is prohibited.
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NOTE Some states define decontaminated surety material as a RCRA haz_dous waste.

sPEc pROTECTION

RESPIRATORY pROTECTION- Respiratory Protection/Ensemble Required

Concentration m_m3 ...............................................

.............. A full facepiece, chemical canister, _dr-

Less than or equal to 0.003 purifying protective mask will be on_hand for
escape. (The Mg-, M17-, and M40-senes

masks are acceptable for this purpose.

Other masks certified as equivalent may be

used.)

Greater than 0.003

NIOSH/MSHA approved pressure demand

full facepiecc SCBA suitable for use in _gh

agent concentrations with protecUVC.
ensemble. (See DA pAM 385-61 for.

examples).

VENTILATION: Air emissions shall meet local, state

Local Exhaust• Mandatory. Must be filtered or scrubbed.

and federal regulations. -

Special Chemical laboratory hoods shall have an average inward face velocity of 100 linear feet10% with the velocity at any point not deviating from the average

per minute 0fpm) plus or minus Existing laboratory hoods shall have an inward face velocity of
face velocity by more than 20%o. Laboratory hoods shall be located such that cross drafts do not

250 lfpm plus or minus 20 percent.
exceed 20% of the inward face velocity. A visual performance test utilizing smoke producing

devices shall be performed in assessing the ability of the hood to contain agent HI).

other. Reckculation of exhaust air from agent areas is prohibited. No conneCtion botwe,_n agent
backup power ,s

areas through the ventilatiOn system is permitted. Emergency
area and other should be tested semi-armually or after modificauon or maintenance operauons
necessary. Hoods

Operations should be performed 20 cm inside hoods.
A-8
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PROTECTIVE GLOVES: MANDATORY. Butyl toxicological agent protective gloves (M3, M4,

gloveset).

EYE PROTECTION: As a minimum, chemical goggles will be worn. For splash hazard use

goggles and face-shield.

OTHER PROTECTIVE EQUIPMENT: For general lab work, gloves and lab coat shall be worn

with M9 or M17 mask readily available.

In addition, when handling contaminated lab animals, a daily clean smock, foot covers, and head

covers are required.

MONITORING: Available monitoring equipment for agent HD is the M8/M9 detector paper, blue

band tube, M256/M256A1 kits, bubbler, Depot Area Air Monitoring System (DAMMS),

Automated Continuous Air Monitoring System (ACAMS), CAM-M1, Hydrogen Flame

Photometric Emission Detector (HYFED), the Miniature Chemical Agent Monitor (MINICAM),

and Rekl Time Analytical Platform (RTAP).

Real-time, low-level monitors (with alarm) are required for HI) operations. In their absence, an

IDLH atmosphere must be presumed. Laboratory operations conducted in appropriately

maintained and alarmed engineering controls require only periodic low-level monitoring.

SECTION IX - SPECIAL PRECAUTIONS

........................................................................

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING:

During handling, the "buddy" (two-man) system will be used. Containers should be periodically

inspected for leaks, either visually or using a detector kit, and prior to tr.ansfering the containers

from storage to work areas. Stringent control over all personnel handling HD must be exercised.

Chemical showers, eyewash stations, and personal cleanliness facilities must be provided. Each

worker will wash their hands before meals and shower thoroughly with special attention given to

hair, face, neck, and hands using plenty of soap before leaving at the end of the work day. No

smoking, eating, or drinking is permitted at the work site. Decontaminating equipment shall be

conveniently located. Exits must Be designed to permit rapid evacuation. HD should be stored

in containers made of glass for Research, Development, Test and Evaluation (RDTE) quantities

or one-ton steel containers for large quantities. Agent shall be double-contained In liquid-fight

containers when in'storage.

OTHER PRECAUTIONS: "For additional information s_ "AR 385-61, The Army Toxic chemical

Agent Safety Program", "DA PAM 385-61, Toxic Chemical Agent Safety Standards", and "AR
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ZT_O_L_P atiOna_ _ Iealth Gui d_ines for the Eva_u at_tOn _'_d Con t_O1 of Occup a_Onal Exp °sure

to Mustard Agents H, HD, and liT".

....... SECTION X - TRANSPORTATION DATA .......

FORBIDDEN FOR TRANSPORT OTHER THAN VIA MILITARY (TECHNICAL ESCORT

UNIT)

TRANSPORT AS PER 49 CFR 172 ,_

PROPER SHIPPING NAME: Poisonous liquids, n.o.s.(Sulfide, bis2-chloroethyl)

DOT HAZARD CLASS: 6.1 Packing Group I Hazard Zone B

DOT LABEL: Poison

DOT MARKING: Poisonous liquids, n.o.s. (Sulfide, bis 2_chloroethyl) LIN 2810, Inhalation

Hazard ..

DOT PLACARD: POISON
AND PROCEDURES: See Sections IV and VIII.

EMERGENCY ACCIDENT PRECAUTIONS

pRECAUTIONS TO BE TAKEN IN TRANSPORTATION: Motor vehicles will be placarded
Driver shall be given full and complete information regarding shipment and

regardless of quantity, specificallY with the shipment of chemical agents.

conditions in case of emergency. AR 50-6 deals

Shipment of agents will be escorted in accordance with AR 740-32.

While the Edgewood Research Development and Engin eering Center, Department of the Army "

believes that the data contained herein are factual and the opinions expressed are those of qualified

experts regarding the results of the tests conducted, the data are not to be taken as a warranty or

representation for which the Department of the Army or Edgewood Research Development t:e

Engineering Center assumes legal responsibility. They are offered solely for your consideration,

investigation, and verification. Any use of these data and informauon must be deterrmned by

user to be in accordance with applicable Federal, State, and local laws and regulations.
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ADDENDUM A

ADDITIONAL INFORMATION FOR THICKENED HD

TRADE NAME AND SYNONYMS: Thickened HD, THD

HAZARDOUS INGREDIENTS: K125 (acryloid copolymer, 5%) is used to thicken HD. K125

is not known to be hazardous except in a finely-divided, powder form.

PHYSICAL DATA: Essentially the same as HD except for viscosity. The viscosity of HD is

between 1000 and 1200 centistokes @ 25 DEG C.

FIRE/k.ND EXPLOSION DATA: Same as HD.

HEALTH HAZARD DATA: Same as HD except for skin contact. For skin contact, don

respiratory protective mask and remove contaffdnated clothing IMMEDIATELY.
IMMEDIATELY scrape the HD from the skin surface, then wash the contaminated surface with

acetone. Seek medical attention IMMEDIATELY.

si_ILL, LEAK, AND DISPOSAL PROCEDURES: If spills or leaks of HV occur, follow the same

procedures as those for HD, but dissolve the TI-ID in acetone prior to introducing any
decontaminating solution. Containment of THD is generally not necessary. Spilled THD can be

carefully scraped off the contaminated surface and placed in a fully removable head drum with a

high density, polyethylene lining. The THD can then be decontaminated, after it has been

dissolved in acetone, using the same procedures used for HD. Contaminated surfaces should be

treated with acetone, then decontaminated using the same procedures as those used for HI3.

NOTE: Surfaces contaminated with THD or HI) and then rinse-decontaminated may evolve

sufficient mustard vapor to produce a physiological response.

SPECIAL PROTECTION INFORMATION: Same as HI3.

SPECIAL PRECAUTIONS: Same as HD with the following addition. Handling the THD

requires careful observation of the "stringers" (elastic, thread-like attachments) formed when the

agents are transferred or dispensed. These stringers must be broken cleanly before moving the

contaminating device or dispensing device to another location, or unwanted contamination of a

working surface will result.

TRANSPORTATION DATA: Same as HD.
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U.S. ARMY EDGEWOOD

RESEARCH, DEVELOPMENT

AND ENGINEERING CENTER

MATERIAL SAFETY DATA SHEET

REVISED: 30 June 95

DATE: 16 April 1988

Emergency Telephone #s:

ERDEC Safety Office

410-671 ,1411 0700-1700

EST After normal duty

hours: 410-278-5201

Ask for ERDEC Staff

DutyOffxcer

LEWISITE

SECTION I - GENERAL INFORMATION

............................................................................

MANUFACTURER'S NAME: Edgewood Research, Development and Engineering Center

MANUFACTURER'S ADDRESS:

U.S. ARMY CHEMICAL AND BIOLOGICAL DEFENSE COMMAND

EDGEWOOD RESEARCH, DEVELOPMENT & ENGINEERING CENTER

ATTN: SCBRD-ODR-S

ABERDEEN PROVING GROUND, MD 21010-5423

CAS REGISTRY NUMBER: 541-25-3

CHEMICAL NAME AND SYNONYMS:

A.rsine, (2-cb_lorovinyl) dichloro-

Arsonous dichloride, (2-cb.loroethenyl)-

Chlorovinylarsine dichloride

2-Chlorovinyldichloroarsine

beta-Chlorovinyldiehloroarsine

Dichloro (2-chlorovinyl) arsine

TRADE NAME AND SYNONYMS: Lewisite, L, EA 1034

CHEMICAL FAMILY: Arsenical (vesicant)
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FORMULA/CHEMICAL STRUCTURE:

CzHzAsC13

NFPA 702 SIGNAL: Health - 4
Flammability- 1

Reactivity - 1

% " f,
C=C-As

./ \el

..................SECTION II-COMPOSITION

INGREDIENTS FORMULA PERCENTAGEBY WEIGHT

NAME

Lewisite
C_H2AsC13

100

AIRBORNE

EXPOSURE

LIMIT (AEL)

* 0.003 m_m 3

* This is a ceiling value

................._-&ioi_-?-?_i_//S_CALDATA

BOILING POINT DEG P (DEG C): 374 (190)

VAPORPRESSURE(mmHg): 0.35 @ 25DEGC
0.22 @ 20 DEG C

VAPOR DENSITY (AIR=l): 7.2

SOLUBILITY: Negligible in water, completely soluble in Eh0, CHC13, all common organic

solvents, mustard, oils, and alcohol.

SPECIFIC GRAVITY (HaG=I): 1.8B @ 25 DEG C
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VOLATILITY (mg/m3): 3.9 x (10) 3 @ 25 DEG C

2.5 x (10) 3 @ 20 DEG C

MOLECULAR WEIGHT: 207.32

APPEARANCE AND ODOR: Pure L is a colorless oily liquid. "War gas" is an amber to dark

brown liquid; characteristic odor is usually geranium-like; very little odor when pure.

SECTION IV- FIRE AND EXPLOSION DATA

..............................................................................

FLASHPOINT (Method Used): Does not flash

FLAMMABILITY LIMITS: N/A.

EXTINGUISHING MEDIA: N/A.

SPECIAL FIRE FIGHTING PROCEDURES: Fires involving L should be contained to prevent

contamination of uncontrolled areas. All persons not engaged in extinguishing the fire should be

evacuated immediately. Contact with L or its vapors can be fatal. When responding to aftre alarm

in building or areas containing agents, firefighfing personnel should wear full firefighter protective

clothing during chemical agent firefighting and fire rescue operations. Respiratory protection is

required. Positive pressure, full facepiece, NIOSH-approved self-contained breathing apparatus

(SCBA) will be worn where there is danger of oxygen deficiency and when directed by the fire

chief or chemical accident/incident (CAI) operations officer. In cases where firefighters are

responding to a chemical accident/incident for rescue/reconnaissance purposes vice firefighfing,

they will wear appropriate levels of protective clothing (see Section 8).

SECTION V - HEALTH HAZARD DATA

.................................................................

AIRBORNE EXPOSURE LIMIT (AEL): The permissible airborne exposure concentration of L

for an 8-hour workday or a 40-hour work week is an 8-hour time weighted average (TWA) of

0.003 mg/rn 3 as a ceiling value. A ceiling value may not be exceeded at any time. The ceiling

value for Lewisite is based upon the present technologically feasible detection limit of

0.003 mg/rn 3. This value can be found in "DA Pam 40-173, Occupational Health Guidelines for

the Evaluation and Control of Occupational Exposure to Mustard H, HD, HT, and L". To date,

however, the Occupational Safety and Health Administration (OSHA) has not promulgated

permissible exposure concentration for L.
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EFFECTS OF OVEREXPOSURE: L is a vesicant (blister agent)• It also acts as a systemic

poison, causing pulmonary edema, diarrhea; restlessness, weakness, subnormal temperature, andappearance of symptoms, it is: a blister agent, a toxic
low blood pressure. In order of severity and When inhaled in high concentrations, it• * " . . -

lung irritant, and absorbed m tassues, a systermc poxSodetoxifie d by the body. Common routes of

may be fatal in as short a time as 10 minutes. L is not

entry into the body include oceular, percutaneous, and inhalation.

LCq0 (inhalation, man) = 1200 - 1500 mg mi n/m3

LCts0 (skin vapor exposure, man) = 100,000 mg min/m 3

LDLO (skin, human) = 20 mg/kg
LCts0 (skin, man): >1500 rag/rain3. L irritates eyes and skin and gives warning of its presence•

Minimum effective dose (ED rain) = 200 mg/m 3 (30 rain).
-m 3

ICqo (eyes, man): <300 mg nun/ •

ANIMAL TOXICOLOGICAL DATA:

LDso (oral, rat) = 50 mg/kg

LDs0 (subcutaneous, rat) = 1 mg/kg
(inhalation, mouse) = 150 mg/m _ 10m

LCtLO 15 mg/kg RTECS) or 38 mg/kg (CRDEC chemical agent data sheets)
LDso (skin, dog =

LDso (skin, rabbit) = 6 mg/kg

LDso (subcutaneous, rabbit) = 2 mg/kg

LDso (intravenous, rabbit) = 500 mg/kg

LDso (skin, guineapig) = 12 mg/kg

LDso (subcutaneous, guinea pig) = I mg/kg

LDso (skin, domestic farm animals) = 15 mg/kg

LCtso (irdaalation, rat) = 1500 mg rain/m3 (9 rain)

I.,Ctso (vapor'skin, rat) = 20,000 mg rain m (25 rain)

LCDso (skin, rat) = 15 - 24 mg/kg

LDso (ip, dog) = 2 mg/kg
EDmin (skin, dog) = 50 rag/m3 (30 rain)

EDmin (eye, dog) = 20 rag/m3 (30 rain)

EDmin (skin, rabbit) = 25 mg/m3 (30 rain)

EDmin (eye, rabbit) = 1 rag/m3 (30 rain)

a. Acute Exposure:

(1) Eyes. Severe damage. Instant pain, conjunctivitis and blepharospasm leading to

closure of eyelids, followed by corneal scarring and ifitis. Mild exposure produces reversible eye

damage if decontaminated instantly, otherwise more permanent injury or bfincluess is possible

within 1 minute of exposure.
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(2) Skin. Immediate stinging pain increasing in severity with time. Erythema (skin

reddening) appears within 30 minutes after exposure accompained by pain with itching and

irritation for 24 hours. Blisters appear within 12 hours after exposure with more pain which

diminished after 2-3 days. Skin bums are much deeper than with HI). Tender and moist skin

(mucous membrane, perspiration covered;...) absorb more L and are therefore more sensitive than

the skin. This, however, is counteracted by L's hydrolysis by moistt_re, producing less vesicant and

a higher vapor pressure product.

(3) Respiratory Tract. Irritating to nasal passages and produces a burning sensation

followed by a profuse nasal secretion and violent sneezing. Prolonged exposure causes coughing

and production of large quantities of froth mucus. In experimental animals, injury to respiratory

tract, due to vapor exposure is similar to mustard's; however, edema of the lung is more marked

and frequently accompanied by pleural fluid.

(4) Systemic Effects. L on the skin, as well as in inhaled vapor, are absorbed and may

cause systemic poisoning. A manifestation of this is a change in capillary permeability, which

permits loss of sufficient fluid from the bloodstream to cause hemoconcentration, shock and death.

In non-fatal cases, hemolysis of erythrocytes has occurred with a resultant hemolytic anemia. The

excretion of oxidized products into the bile by the liver produces focal necrosis of that organ,

necrosis of the mucosa of the biliary passages with periobiliary hemorrhages, and some injury to

the intestinal mucosa. Acute systematic poisoning from large skin bums causes pulmonary edema,

diarrhea, restlessness weakness, subnormal temperature, and low blood pressure in animals.

b. Chronic Exposure. L can cause sensitization and chronic lung impairement. Also, by

comparison to agent mustard and arsenical compounds,it can be considered as a suspected human

carcinogen.

EMERGENCY AND FIRST AID PROCEDURES: Always don your own protective mask and

gloves before administering first aid.

INHALATION: Remove from the source immediately. If breathing has stopped give

artificai respiration. If breathing is difficult, administer oxygen. Seek medical attention

immediately.

EYE CONTACT: Speed in decontaminating the eyes is absohitely essential. Remove

person from the liquid source, flush the eyes immediately with water for 10-15 minutes by tilting

the head to the side, pulling eyelids apart with fingers and pouring water slowly into the eyes. Do

not cover eyes with bandages but, if necessary, protect eyes by means of dark or opaque goggles.
See medical attention IMMEDIATELY.
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SKIN CONTACT: Removevictim from sourceimmediatelyandremovecontaminated
clothing. Immediatelydeconaffectedareas by flushing with 10 percent sodium carbonate solution.

After 3-4 minutes, wash off with soap and water to protect against erythema. Seek medical

attention immediately.

INGESTION: Do not induce vomiting. Give victim milk:to drink. Seek medical attention

immediately.

..............................................................................

SECTION VI - REACTIVITY DATA

INCOMPATIBILITY: Corrosive to steel at arate of 1 x 10 s to 5 x 10 s in/month at 65 DEG C.

HAZARDOUS DECOMPOSITION PRODUCTS:

Stability: Reasonably stable; however, in presence of moisture, it hydrolyses rapidly, losing its
ol ses in acidic medium to form HC1 and non-volatile (solid)

vesicant property. It a}.so hydr. y ,-_ re_ale t than Lewisite. Hydrolysis m alkahne medium,
chiorovinylarsenious oxaae, wmcu 1_ x_ ...... an
as in decontamination with alcoholic caustic or carbonate solution or DS2, produces acetylene and

trisodium arsenate ('Na3 AS 04). Therefore, decontaminated solution would contain toxic arsemc.

...........................................................................

SECTION VII - SPILL, LEAK, AND DISPOSAL PROCEDURES

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPII.LED:

Only personnel in full protective clothing will be allowed in area where L is spilled (see Section 8).

REcoMMI_NDED FIELD PROCEDURES: The L should be contained using vermiculite,

diatomaceous earth, clay, or free sand and neutralized as soon as possible using copious amounts

of alcoholic caustic, carbonate, or DS2. Caution must be exercised when using these

decontaminates since acetylene will be given off. Household bleach can also be used if

accompanied by stirring to allow contact. Scoop up all contaminated material and place in

approved DOT containers. Cover with additional de, contaminant. Decontaminate the outside of

the container, label IAW DOT and EPA requirements, and dispose of as specified below. Conduct

general area monitoring to confirm that the atmospheric concentrations do not exceed the airborne

exposure limit (see Sections 2 and g).
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RECOMMENDED LABORATORY PROCEDURES: A 10 wt percent alcoholic Sodium

Hydroxide solution is prepared by adding 100 grams of denatured ethanol to 900 grams of 10 wt

percent NaOH in water. A minimum of 200 grams of decon is required for each gram of L. The

decon/agent solution is agitated for a minimum of one (1) hour. At the end of one hour the

resulting pH should be checked and adjusted to above 11.5 using additional NaOH, if required.

It is permitted to substitute 10 wt percent alcoholic sodium carbonate made and used in the same
ratio as the NaOH listed above. Reaction time should be increased to 3 hours with agitation for

the first hour. Final pH should be adjusted to above 10.

It is permitted to substitute 5.25 percent sodium hypochlorite for the 10 percent alcoholic sodium

hydroxide solution above. Allow one hour with agitation for the reaction. Adjustment of the pH

is not required.

Conduct general area monitoring to confLrm that the atmospheric concentrations do not exceed the

airborne exposure limit (see Section 8).

WASTE DISPOSAL METHOD:

All neutralized material should be collected and contained for disposal IAW land ban RCRA

regulations or thermally decomposed in an EPA permitted incinerator equipped with a scrubber

which will scrub out the chlorides and be equipped with an electrostatic precipitator or other filter

device to remove arsenic. Collect all the arsenic dust from the electrostatic precipitator or other

filter device and containerize and label IAW DOT and EPA regulations. The arsenic will be

disposed ofIAW landban RCRA regulations. Any contaminated materials or protective clothing

should be decontaminated using alcoholic caustic, carbonate, or bleach analyzed to assure it is free

of detectable contamination (3X) level. The clothing should then be sealed in plastic bags inside

properly labeled drums and held for shipment back to the DA issue point.

NOTE: Some states define decontaminated surety material as a RCRA hazardous waste.
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SECTION VIII - SPECIAL PROTECTION INFORMATION

RESPIRATORY PROTECTION:

Concentration (m_ m3)

..........................

Less than or equal to 0.003

Greater than 0.003 or unknown

Respiratory Protection/Ensemble Required
...........................................

A full facepiece, chemical canister,

air-purifying, protective mask shall be on hand

for escape (the M9, M17 and M40 series

protective masks are acceptable for this use).

A NIOSH/MSHA-approved, full facepiece.

SCBA suitable for use in high agent

concentrations with protective ensemble.

(See DA Pare 385-61)

* This represents the ceiling value determined by continuous real time monitoring (with alarm) at

the 0.003 mg/m 3 level of detection.

VENTILATION: Local exhaust - Mandatory, must be filtered or scrubbed to limit exit

concentration to non-detectable level. Air emissions shall meet local, state and federal regulations.

Special: Chemical laboratory hoods shall have an average inward face velocity of 100 linear feet

per minute (lfpm) + 10% with the velocity at any point not deviating from the average face

velocity by more than 20%. Existing laboratory hoods shall have an inward face velocity of 150

lfpm plus or minus 20 percent. Laboratory hoods shall be located such that cross drafts do not
exceed 20 % of the inward face velocity. A visual performance test utilizing smoke producing

devices shall be performed in the assessment of the inclosure's ability to contain Lewisite.

Other: Recirculation of exhaust air form agent areas is prohibited. No connection between agent

area and other areas through the ventilation system is permitted. Emergency backup power is

necessary. Hoods should be tested semi-annually or after modificauon or maintenance operaUons.

Operations should be performed 20 cm inside hoods. Procedures should be developed for disposal

of contaminated filters.

PROTECTIVE GLOVES: Norton, Chemical Protective Glove Set M3 Butyl Rubber

D-8
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EYE PROTECTION: As a minimum, protective eye glasses will be worn. For splash hazard use

goggles and face-shield.

OTHER PROTECTIVE EQUIPMENT: For laboratory operations, gloves and lab coat will be

worn with M9, M17, or M40 mask readily available.

MONITORING: Available monitoring equipment for agent L'is the M18A2 (yellow band),

bubblers (arsenic and GC method), and M256 & A1 Kits.

Real-time, low-level monitors (with alarm) are required for L operations. In their absence, an

IDLH atmosphere must be presumed. Laboratory operations conducted in appropriately

maintained and alarmed engineering controls require only periodic low-level monitoring.

SECTION IX - SPECIAL PRECAUTIONS

..........................................................................

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORING:

During handling, the "buddy" (two man) system will be used. Containers should be periodically

inspected for leaks, either visually or using a detector kit. Stringent control over all personnel

handling L must be exercised. Chemical showers, eye wash stations, and personal cleanliness

facilities must be provided; wash hands before meals and each worker will shower thoroughly with

special attention given to hair, face, neck, and hands, using plenty of soap before leaving at the end

of the workday. The storage or consumption of food or beverages; the storage or application of

cosmetics; the smoking or storage of smoking materials, tobacco products or other products for

chewing; or the chewing of such product in all laboratory areas, is prohibited. Laboratory

glasswear will not be used to prepare or consume food or beverages. Decontaminating equipment

shall be conveniently located. Exits must be designed to permit rapid evacuation. L should be

stored in containers made of glass for Research, Development Test and Evaluation (RDTE)

quantities or one-ton steel containers for large quantities. Agent shall be double contained in liquid

tight containers when in storage or during transportation.

For additional information see "AR 385-61, The Army Toxic Chemical Agent Safety Program",

"'DA Pare 385-61, Toxic Chemical Agent Safety Standards", and "DA Pare 40-173, Occupational

Health Guidelines for the Evaluation and Control of Occupational Exposure to Mustard H, HI),

HT, and L".
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SECTION X - TRANSPORTATION DATA

....................................... -* ......................................

PROPER SHIPPING NAME: Poisonous liquids, n.o.s. (Chlorovinylarsine dichloride)

DOT HAZARD CLASSIFICATION: 6.1, Packing Group I

DOT LABEL: Poison

DOT MARKING: Poisonous liquids, n.o.s. (Chlorovinylarsine dichloride) UN 2810

DOT PLACARD: Poison

EMERGENCY ACCIDENT PRECAUTIONS & PROCEDURES: See Sections IV and VIII.

PRECAUTIONS TO BE TAKEN IN TRANSPORTATION: Motor vehicles will be placarded

regardless of quantity. Driver shall be given full and complete information regarding shipment and
conditions in case of emergency. AR 50-6 deals specifically with the shipment of chemical agents.

Shipment of agents will be escorted in accordance with AR 740-32.

While the Edgewood Research, Development and Engineering Center, Department of the Army

believes that the data contained herein are factual and the opinions expressed are those of qualified

experts regarding the results of the tests conducted, the data are not to be taken as a warranty or

representation for which the Department of the Army or Edgewood Research, Development and

Engineering Center assumes legal responsibility. They are offered solely for your consideration,

investigation, and verification. Any use of these data and information must be determined by the

user to be in accordance with applicable Federal, State, and local laws and regulations.
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1.0 General PPE Donning Procedures

1.0.1 The purpose of the PPE donning procedures outlined in this Section is to ensure that site

personnel don the required PPE in a manner which will afford them the greatest degree of

protection Failure to adhere to these procedures may result in the protective clothing, respirator,
or other PPE being ineffective against potential hazards and contamination. The general donning

procedures are given as a guide and may be altered by the SSHO ff the improvements are
warranted by site operations and approved by the CO/COR and the UXB CIH. Alterations will be

put in writing, and if approved, will be amended to th_s SSHP.

1.0.2 This paragraph contains general procedures and requirements for donning all levels of

PPE Specific procedures for donning each level of PPE are discussed in the paragraph

immediately following the description of that PPE level.

1 0..3 The general PPE donning procedures and requirements are as follows:

• Pnor to donning any PPE, proceed to the PPE storage area and obtain all PPE required for
performing the task specified.

• Issuance of respiratory equipment will be through the SSHO or his designated representative

only.

• Always inspect protective gloves, boots/boot covers, outer garment, and respiratory
protective equipment for proper fit, integnty (i.e., rips, tears, holes), and function.

If dunng initial inspection or while engaged in site activities, a small tear/rip is noticed in the
protective suit for Modified D, C or B, it may be repatred using a small piece of duct tape or

tape provided by the manifacturer.

If a tear/rip In protective clothing cannot be repaired with a small piece of tape, or if the

tear/rip compromises the structural integrity of the clothing, that article of clothing shall be

replaced, even if thts involves leaving the EZ to do so.

Whenever protective boots/boot covers or gloves are not part of the outer garment, use duct
tape, or an equivalent, to connect the clothing to the gloves at the wrist and wath the boots at

the leg. Do not use tape on level "A" PPE.

When taping boots or gloves to the suit, do not wrap the tape too ttghtly as this can cut off
ctrculatlon and restrict movement; the goal is to simply attach the two items to ehminate a

route of entry for chemicals into the su=t or gloves.

• Whenever using tape, always leave a folded tab placed where it is visible and accessible for
ease of removal.

If planned site activities will require walking, arm movement or bending, it _s best to place
tape over the zipper and seams at the stress points in the crotch, arm pits and back (where
the shoulder seam and hood seam meet).

Delivery Order 0012
November1999
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If kneehng wdl be necessary during site activities, avotd kneehng on any contaminated

surfaces, place tape over the knee areas to reduce the possibility of tearing or wearing out
the knees.

Consult w_th the SSHO to suggest any other tmprovements which would make the sutt

sturdter and or _mprove the comfort of the sutt.

2.0 Task Specific Levels of PPE

2.1 Special PPE Considerations

2.1.1 The following special considerations shall be observed in the selection of PPE for the levels

discussed below:

• Hard hats will be required when working around heavy equipment or when an overhead

hazard exists

• Steel toe/shank boots are required for PPE levels A, B, C, and D

Steel toe/shank boots are not required during surface/subsurface location of UXO using

magnetometers unless a serious toe hazard extsts, whereupon a fiber safety toe wdl be used.

Safety glasses shall be selected which provide site personnel with the best protection from
not only physical hazards, such as flying objects, but also provide adequate ultra violet

radtatton protection.

The OSHA standard for PPE, 29 CFR 1910.132, is very vague concernmg selection of

specific PPE, therefore, UXB shall continually evaluate site tasks to _dentify hazards and shall
provide any PPE necessary to ensure the safety and health of site personnel, regardless of

the activity they perform.

2.2 Donning Procedures for Modified Level D

2.2.1 To don Modified Level D, keep in mind the general recommendations of Section F.1.3 and

then put on the PPE utilizing the steps listed below:

• Put on chemtcal/splash resistant protective suit.

• Put chemical reststant boots on over the footies and tape the boots to the suit.

• Make any strengthening modtficabons to the sutt as deemed necessary by the planned stte

activittes.

• Assemble and adjust all other PPE (hard hat, safety glasses, splash shteld, etc.) and proceed

toward the CRZ access point.

• if ear plugs are to be worn, insert them before putting on inner and outer gloves, or any other

PPE that mtght obstruct the proper insertion of the plugs.

• Don all other PPE (hard hat, safety glasses, splash shteld, etc.), saving the tuner and outer

gloves for last.
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• Put on inner and outer glove of one hand and have buddy tape that hand, then tape one of
the buddy's hands, and so on, until both hands are gloved and taped

• Proceed to the EZ access control point to be checked by the EZ access control attendant
prior to being cleared for entry

2.3 Donning Procedure for Level C PPE

2.3.1 To don Level C, follow the general considerations listed in Section E.1.3 and then follow
the steps listed below:

• Put on chemical/splash resistant protective suit.

• Put chemical resistant boots on over the foot_es and tape the boots to the suit.

• Make any strengthening modifications to the suit as deemed necessary by the planned site
activities.

• Report to the SSHO or the designated representative to check out the proper respirator and
cartridge assembly.

• Assemble and adJust all other PPE (hard hat, safety glasses, splash shield, etc.) and proceed
toward the CRZ access point.

• If ear plugs are to be worn, insert them before putting on mner and outer gloves, respirator, or
any other PPE that might obstruct the proper msertzon of the plugs.

• Assemble respirator and cartridges and inspect the assembly for proper cleanliness and
function.

• Don the resptrator and conduct a negatwe and posttwe pressure fit check to ensure that the
mask _snot leaking.

Don all other PPE (hard hat, safety glasses, splash shield, etc.), saving the inner and outer
gloves for last.

Put on inner and outer glove of one hand and have buddy tape that hand, then tape one of
the buddy's hands, and so on, until both hands are gloved and taped.

• Proceed to the EZ access control point to be checked by the EZ access control attendant
prior to being cleared for entry.

2.4 Donning Procedures for Level B PPE

2.4.1 The donning procedure outlined in this paragraph applies to Level B with a
non-encapsulating su_tequipped with an SCBA. The donning procedures to be followed for Level
B wtth a fully encapsulating su_tare the same as those outlined for Level A in Section E.2.5.

2.4.2 To don Level B with a non-encapsulating suit and SCBA, follow the general considerations
hsted in Sectton E.1.3 and then follow the steps listed below:

• Report to the SSHO or the designated representative to check out the proper SCBA
respirator assembly
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• Assemble and inspect the SCBA system for cleanliness and function.

• Make sure that all required PPE have been assembled at the location where it is to be
donned, and make any adjustments to the equipment pnor to starting the donning process

2.5 Donning Procedure for Level A PPE

2.5.1 To don Level A, or Level B with an encapsulating suit and an SCBA, follow the general
considerations listed m Section F.1.3 and then follow the steps listed below:

• Report to the SSHO or the designated representative to check out the proper SCBA
respirator assembly.

• Assemble and respect the SCBA system for cleanhness and function

• Make sure that all required PPE have been assembled at the location where Jt is to be
donned, and make any adjustments to the equipment prior to starting the donning process.

• While sitting, insert one leg after the other into the encapsulating su_t, stand and pull it up to
the wa=st (suit should have attached footies and gloves).

While stttlng, put chemical resistant boots on over the foobes and tape the boots to the suit.
NOTE: If the type of level "A" su=t is used where you must tape boots to the suit, the suit can
not be reused.

• Put on the air tank/harness assembly, adjust for a comfortable, snug fit and turn of the air,
after first making sure the regulator valve is closed.

• If ear plugs are to be worn, insert them now, before putting the respirator faceplece, or any
other PPE that might obstruct the proper insertion of the plugs.

• Don the SCBA facepiece, but do not connect the alrhne at this time, and conduct a negattve
and positive pressure fit check to ensure that the mask is not leaking.

• Put on inner glove liner and tuner gloves then put on hard hat.

• While connecting SCBA to the facepiece, turn on the regulator valve and check air flow and
breathing ease abdlty of the unit.

• Insert the arms into the sleeves, being sure hands fit into the gloves properly, and have the
ass=stant "work" the suit over the SCBA, faceplece and hard hat.

• Once the suit is situated and the assistant checks to ensure the wearer (s breathing freely,
the assistant wdl zip up the suit and check all closures and valves.

• Proceed to the EZ access control point to be checked by the EZ access control attendant
prior to being cleared for entry.

2.5.2 Level A suits are to be worn only when the known chemicals/vapors are highly toxic to skin

contact, or when the nature and level of exposure is unknown or unmeasurable. Therefore the

structural integnty and air tightness of the suit, and its seams, zippers and glove seals are
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extremely _mportant. To ensure the air tightness of the suit, _t should be tested lAW the

manufacturer's requirements and the requirements found in Appendix A of 29 CFR 1910.120
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1.0 Overview

UXB International Inc. (UXB) has developed this respiratory protection program to provide

guidance to:

• Qualified individuals performing Ordnance and Explosive Waste (OEW) operations

• Qualified individuals performing Hazardous Toxic and Radlologlcal Waste (HTRW)

operations

• Approved visitors to a site potenbally containing OEW or HTRW.

Elements within this program form the bas_s of compliance with 29 CFR 1910.134 for all UXB

personnel, subcontractors, and visitors desinng to participate m field actiwhes on a site potentially
contaminated w_th OEW or HTRW.

Respiratory protectzon will be supphed by UXB as necessary to protect the health of the employee
when engmeenng or work practice controls are unable to control respiratory hazards. Engineering
controls when feasible will be used to protect employee health. Work practice controls will be

used as feasible prior to instituting respirator use. Respiratory protection using respirators

represents the final hne of defense that will be used to protect employee health.

2.0 Respirator Selection Methods

Respiratory protecbon is implemented to protect employees from hazards due to oxygen

deficiency and/or toxic contaminants.

Oxyqen Deficiency: Whde normal air contains approximately 21% oxygen by volume, any
concentration less than 19.5% is considered deficient under OSHA regulations. Entry into an

oxygen-deficient atmosphere can rapidly lead to loss of consciousness and possible death.

Oxygen deficiencies are most likely to occur in unvenblated and confined spaces where oxygen
may have been consumed by fire or reaction, or displaced by a simple asphyxiate such as carbon
dloxtde. Accordingly, inspectors should exercise extreme caution before entering any confined

spaces such as steam tunnels, sump wells, boiler vessels, or storage vaults protected by deluge
carbon dioxade systems. If any doubt exists, DO NOT ENTER such spaces untd sufficient oxygen
content can be assured by testing or forced ventilation.

Toxic Contaminants: The more commonly encountered class of respiratory hazard consists of air
contaminants. These can occur in a vanety of physscal states -- Gaseous Contaminants,

including gases or vapors generated by evaporation of liquids; or Particulate Contaminants,
including dusts, mists, fogs, fumes, and smoke. Nevertheless, those performing inspection or
remed_abon work should be alert to the possible presence of other a_r contaminants m their work

environment, as the proper respirator selection may be affected.

UXB's Certified Industrial Hygienist (CIH) along with the Site Safety and Health Officer (SSHO)

wilt select respiratory protection based on actual stte condibons. The following ttems will be
considered in the selection of respirators:

• Effectiveness of the dewce against the substance of concern

• Esbmated maximum concentration 0{ the substance in the work area

• General environment

• Known limitations of the respiratory protective device
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• Comfort, fit, and worker acceptance; and

• Other contaminants _n the environment or the potenbal for oxygen deficiency.

2.1.0 Classes and Characteristics of Respiratory Protection Devices

Respirators can be broadly categorized as "negative-pressure" or "posltwe-pressure." Negative

pressure respirators are known as Air Punfymg Respirators (APR's). Positive pressure
respirators include Powered Air Purifying Respirators (PAPR's), Supphed Air Respirators (SAR's),

and Self-Contained Breathing Apparatus (SCBA).

2.2.0 Negative Pressure Air Purifying Respirators (APRs)

In a negative-pressure respirator, one or more air purifying filters or cartndges are attached to a

tight-fitting rubber facepiece via an inhalation valve. The negative pressure created by inhalation
draws the contaminated air through the punfying device to the worker. A leakproof seal between

the faceplece and the worker's face is critical for proper protect=on; leaks may be caused by

improper fit, facial hair or foreign substances under the sealing surface, or cracked/damaged
seals, valves, or cartridges. During inhalation (the negative pressure phase), contaminated air

wdl readily bypass the cartndge and follow the path of least resistance through any leaks which
are present, thereby exposing the worker. Because air purifying cartndges offer considerable
resistance to the free flow of air, negatwe-pressure respirators prowde less protection than any

other respirators APR's are never used m atmospheres below 19.5 % oxygen.

2.3.0 Positive Pressure Res pirators

The remaining major classes of respirators (PAPR's, SAR's, and SCBA's) are positwe-pressure

respirators. These devices supply adequate clean air to the user's breathing zone so that
pos_bve pressure is maintained inside the mask, even during inhalation. If adequate positive

pressure _s maintained, airflow through any leaks which may be present wdl be outward, thus
protecting the worker from the influx of contaminated air [Note: This operating principle does not
negate the need for fit testing on positive-pressure respirators that employ tight-fitting facepteces.]
PAPR's do not supply oxygen and therefore will never be used m atmospheres with less than

19.5 % oxygen.

2.3.1 Powered Air Purifying Res pirators (PAPRs)

Powered Air Purifying Respirators use the same types of cartridges and filters to clean the air as
APRs, but are positive-pressure devices that employ a portable, rechargeable battery pack and
blower that force uncontaminated air through the filter or cartridge to the worker's breathing zone.

PAPRs are available in both tight-fitting and loose-fitting styles. Because the air is being drawn
from the immediate work area, they offer no protecbon against oxygen deficiency. Nominal

protection factors for PAPRs fall between that of APRs and Supplied Air Respirators. PAPR's are
never used m atmospheres with less than 19.5 % oxygen.

2.3.2 Supplied Air Respirators (S ARs)

Supplied Air Respirators, also referred to by the outdated designation of "Type C Respirators,"
use an air system to provLde an adequate supply of clean a_r from outside the work area -- air _s
delivered to the mask via an air line. SARs are available in a variety of tight-fitting and loose-

fitting mask styles -- half-masks (rare), full facepieces, hoods and helmets. SARs offer protection
against oxygen deficiency. Protection factors for SARs are generally greater than all APRs and
most PAPRs.

2.3.3 Self-Contained Breathing A p paratus (SCBA)

As the name imphss, SCBA is an air-supplying respirator that employs a self-contained portable
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air supply; a pressurized cyhnder is usually worn on the back. Different cylinder sizes are
available to provide an air supply for between 5 minutes (for escape purposes) and one hour of
service SCBAs, when operated m the pressure/demand mode, offer the highest level of

protect=on available against both oxygen deficiency and toxtc contaminants.

Prior to selecting respiratory protection, UXB will consider Lf englneermg controls or work

practices can control hazardous exposures. Respirator selection, when required, will be based on
the potential or expected hazard, work to be performed, expected exposure time, and respirator

protection factor. UXB will select only respirators that are certified by National Institute for
Occupational Safety and Health (NIOSH) in accordance with 42 CFR 84. Respirators of various
sizes, models and manufacturers (if necessary) will be provided to assure the best fit possible for

the employee.

3.0 Medical Evaluations of Fitness to Use PPE

Using a respirator may place a physlolog=cal burden on employees that varies w_th the type of

respirator worn, the level of effort the job requires, workplace conditions, and medical status of
the employee. Therefore, all site personnel will undergo a physical exam to determine fitness to

wear a resp=rator.

UXB will pmvtde each employee with the required medical examination at no charge to the
employee. The medical examination shall be performed by a physician or other hcensed health

care professional (PLHCP). The PLHCP will be provided a copy of this respiratory protection

plan and a copy of 29 CFR 1910.134 Append=x C.

The PLHCP shall obtain the answers to all questions on the questionnaire, as well as, perform a

complete phystcal examination and pulmonary function test. The PLHCP may, at his or her
discretion, obtain a chest X-ray. Additional medical tests, diagnostic procedures, or consultations

shall be performed for any employee answering in the affirmative to any question in Part A,
Section 2, 1-8 of the medical questionnaire to allow the PLHCP to make a final determination.

All employees will be provided an opportunity to discuss the questionnaire and the results of the
medical examination with the PLHCP.

All medical examinations will be conducted during normal working hours or at the convenience of

the employee. All medical examinations are confidential.

UXB shall provide the PLHCP with the following information prior to examination and final
determination:

* Type and weight of respirator proposed

• Duration and frequency of respirator use

• Expected phystcal work effort

• Addlt=onal protective equipment or clothing to be worn

• Temperature and humcd=ty extremes that may be encountered

The PLHCP will provide a written statement to UXB indicating the employee's ability or lack
thereof to wear a respirator. Employees with a negative determination will not be permitted to
work m areas requiring respiratory protection. UXB shall not _ssue a respirator to any employee
without a written medical determination. The wntten determination will include any limitations to

respirator use, information regarding follow-up medical evaluation, and a statement that the
PLHCP has provided the employee with a copy of the written determination.
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UXB will prov=de additional medical evaluahons if:

• An employee reports medical signs or symptoms that are related to his or her ability to wear a

respirator

• A PLHCP, supervisor, or respirator program administrator informs an employee that they
need to be reevaluated

• Information from the respiratory protection plan, including observations made during fit testing

and program evaluation, indicate a need for employee reevaluation

A change occurs in the workplace conditions (e.g., physical work effort, protective clothing,
temperature, etc.) that may result in a substantial increase in the physiological burden placed

on the employee.

3.1.0 Fit Testing

3.1.1 Air Purifying Respirators

A_r purifying respirators use a variety of cartridges or canisters to absorb, or filter, contaminants
from the air. They offer no protection against oxygen dehc_ency, and generally have the lowest

protection factor rating of all respirator types

Fitting consists of two simple checks -- Negative Pressure Check and Positive Pressure Check --
which should be performed every time a negatwe-pressure respirator is donned, and before

entering the hazardous environment. These checks are not a substitute for appropnate
quantitative or quahtatlve fit checks!

After proper adjustment of the mask and headgear, the palms of both hands (or other suitable
objects) are used to completely seal off the cartridge inlets. The worker then gently inhales,

creating negative pressure Inside the mask and thereby drawing the mask tightly against the face.
When the breath is held, this negative pressure condition should be maintained for about ten

seconds; if it is not, the mask and headgear should be readjusted and the check repeated

After successful completion of the negative pressure check, one palm is used to completely seal
off the exhalation valve. Air is then gently exhaled into the mask, creating a positive pressure

within the mask. Similarly, if this pressure cannot be maintained for about ten seconds, fit should
be checked and re-check.

On failure of either of these checks, the respirator should be thoroughly respected for holes,

cracks, other damage or foreign material m or around the seahng surfaces, valve d_aphragms, or
valve and cartridge seats. Repeated failure indicates the need to repeat the fit testing, possibly
with a different size or brand of respirator.

Fit checking must be performed on all types of respiratory protection prior to use, including'

SCBA, positive pressure respirators. UXB will perform quantitative fit testing using the TSI
Portacount Plus fit test system in accordance with 29 CFR 1910.134.

Once the appropnate respirator has been selected, proper fit becomes the most important factor

affecting worker protection. F_t testing is essential to the effectiveness of negative pressure
respirators, and will be performed on all respirators using tight-fitting facepieces at least annually.

The types of fit tests include:
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3.1.2 Quantitative Fit Testing (Q LFT)

Quantitative Fit Testing (QNFT) consists of vanous methods in which the protection factor for a

particular respirator worn by a particular worker can be measured. UXB will perform QNFT using
the Portacount Plus method. During QNFT, samples are drawn both from within the test area

and the mask (via a leakproof probe or hose fitting). Analytical instrumentation provides a
continuous readout of test agent concentrations wnthln the test area and the mask. The

protection factor is then easdy calculated using the information from the readout. Although QNFT
_s the most accurate form of fit testing, nt is often not used in the industry because of the need for

complex and expensive testing equipment and specially-trained operators. For a detailed

protocol of QNFT procedures appropriate for respiratory protection, refer to Appendix A of the

OSHA Standard (29 CFR 1910.134).

4.0 Respirator Cleaning, Inspection, Maintenance, Sanitation,

and Storage

Respirators that are used either occasionally or da,ly ,will be cleaned, sanitized, inspected,
assembled, and maintained ready for use on a daily basis. Each respirator will be stored in a

clean and sanitary container. Parts that require mspectnon include the valves, valve covers,

nosepiece, straps, eyepiece, and the face paece and nts snaps, cyhnders, and canisters. The
indMdual responsible for cleaning, respecting, maintaining, sanitizing, and storing the respnrators
will be trained in the proper methods and procedures.

The following procedure is required, as a minimum, for cleaning and dsslnfecting:

• Remove and discard all used filters, cantsters, or cartridges.

• Wash facepiece and breathing tube in a cleaner/dnsmfectant solution. A soft cloth may be
used to remove dirt Solvents which can affect rubber and other parts must not be used.

• Rinse completely in clean, warm water.

• Anr dry ,n a clean area.

• Clean other respirator parts as recommended by manufacturer.

• Inspect valves, headstraps, and other parts to ensure proper working condition

Reassemble respirator and replace any defective parts wLth manufacturer supplied

replacements.

Place m a clean, dry plastic bag or other suitable container to maintain clean sanitary
condition.

Each user wdl store his respirator in a clean, sealed plastnc bag when not in use, unless it has
been determined that the respirator ts contaminated or is returned at the end of its use. If a

respirator becomes chemically contaminated, it will be replaced with a clean and sanitized

respirator; the contaminated respirator will be decontaminated before reuse. The respirator
wearer will inspect the replacement respirator for defective parts, leaks, and re-test it if the make
or model usdifferent.

5.0 Air Quality for Supplied Respirators

Breathing air used for SARs and SCBAs will be, at a minimum, Grade D breathing air as
described by ANSI/Compressed Gas Association. The compressed air will have a minimum:
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• 19.5 - 23.5 percent Oxygen

• 5 mg/m 3or less of hydrocarbons

• 10 ppm or less of CO

• 1000 ppm or less of CO2

• No noticeable odor

All cylinders used to supply compressed air will be tested and maintained lAW 49 CFR 173 and
178.

All purchased cylinders will have a certificate or analysis from the supplier indicating that the
breathing air meets the Grade D criteria. UXB will not take delivery of cylinders without a
certificate of analysis.

If compressors are used to supply air, the compressor will be situated to prevent intake of
contaminated air. The compressor must maintain dew point 10 degrees F betow ambient
temperature. The compressor must have suitable inhne air purifying filters and sorbent beds.
Record of filter and sorbent bed maintenance must be kept with the compressor. The
compressor w_li have h_gh temperature and CO monitoring alarms. The compressor must supply
air that does not exceed 10 ppm CO.

Compressed and liqutd oxygen shall meet the United States Pharmacopoeia requirements for
medical or breathing oxygen.

5.1.0 Chemical Cartridges and Filters

APRs and PAPRs employ air-purifying devices categorized as either Chemical Cartridges or
Mechanical Filters. Chemical cartridges contain substances, which either absorb or adsorb
specific gases or vapors from the air and are available in many different types. Mechanical filter
cartridges are designed to remove particulate material from the air. The type of cartridge, and
hence the particular hazardous substance that it provides protection against, is identified by
labeling and a standardized color coding of the cartridge. Employees using APR's will use only
NIOSH approved filters, cartridges, or canisters. A chemical cartridge change-out schedule will
be developed as necessary. UXB's CIH shall determine the appropriate respiratory protection.

6.0 Respirator Training

UXB will provide respirator training to each employee required to wear a respirator. The training
wdl be performed by the S_te Safety and Health Officer (SSHO) at each site prior to issuing
respirators. Respirator training wdl be performed at least annually for all employees required to
wear a respirator. The training wdl include:

• Limdations and capabilities of respiratory protection

• Why the respirator is necessary, including a detailed discussion of the particular
contaminants

• How improper fit, usage, and maintenance effect respiratory protection

• Proper emergency use

• How to inspect, don and doff the respirator
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• Proper resptrator storage and maintenance

• How to recognize symptoms and medical signs that may hmit or prevent the effective use of a
resptrator

,, Overview with dLscussion of 29 CFR 1910.134.

7.0 Program Evaluation

This program will be reviewed at least annually to assure employees are properly protected from
job site hazards UXB's SSHO will determine pnor to begmnmg (or assignment to) a new project,
ff this program adequately protects the employees.

The SSHO shall conduct evaluations of the job site and make recommendations for changes.
The SSHO w_ll consult with employees to determine if they are properly using and maintaining the
respiratory protection. The SSHO shall identify those personnel requiring additional training or fit
testing.

The respiratory protection program will be fully appraised and evaluated for effecbveness at least
annually by the CIH.

8.0 Record Keeping
All medical evaluabons will be maintained for a period of not less than 30 years from the last date
of employment. Medical records will include the PLHCP's written evaluation and determination of
employee's ability to wear a respirator.

The fit test records will contain the employees name and social security number, type of fit test
performed, specific name, model, size, and style of respirator tested, date of test, and pass/fail
results. The fit test results will be maintained until the next fit test is performed or 30 years from
the last date of employment.

Respirator training record will be maintained wtth the medtcal evaluabons.

Program evaluabon records will be maintained within this program.
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Exclusion Zone

Overboo¢Rlmowl

1.0 General

For the purpose of clarity, decontamination procedures for all levels of PPE are presented in this
Appendix; this project at DDHU will not require decontamination of all PPE levels.

1.1.0 Levels A/B (with encapsulating Suit) Decontamination Procedure

1.1.0.1 The following PDS procedure applies to the decontamination of Level A ensembles and Level B
ensembles with encapsulating suits. PDS procedures for Level B with non-encapsulating suits is
addressed in paragraph H.2 of this Section. The PDS for LevelA and this type of Level B with
encapsulated suit will be set-up utilizing the PDS map found in Figure H-I. When processing through
stations two through six, each buddy will assist the other with the decontamination procedures to be
conducted at each station. If required, additional personnel will be assigned to assist w=ththese stations.

Figure H-1
PDS for Level A and Level B with Encapsulating Suit

Outereetmlnt= 81e=chWuhOuterGerm=rotsSoap W_u=h

Outer eirment= Wster P,b_o

Re-enter,Site

Containment System

EPDS(Figure 0-5)

" Support Zone
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• Station 1: Equipment Drop. Enter PDS at Station 1 and deposit all reusable equipment on
the drop cloth.

• Station 2' Outer Garment Decontamination (Chemical Suit, Gloves and Boots). This station
involves washing all outer garments with a decontamination solution made of a 5% bleach
solutfon. Start at the head and brush or spray down to soles of boots. Scrub boots, including
the bottoms, gloves and any other part of the su_t necessary to remove all dtrt, mud or other
foreign debris.

• Station 3. Outer Garment Wash (Chemical Suit, Gloves, and Boots). Starting at the head and
working down, scrub and/or spray entire surface of outer garments, using a brush and hot
soapy water.

• Station 4: Outer Garments Rinse. Starting at the head and working down, use clean water to
brush off or spray all soap residue from the outer garment.

• Station 5: Tape Removal. Remove all tape that would restrict the removal of the outer
garments and place it in a plastic-lined disposal container.

• Station 6: Boot/Boot Cover Removal (Boot Rack). Remove boots/boot covers and place on
boot rack if serviceable; if not place ,n plastic-lined container. The PDS attendant may assist
from the cold side of Hot Line, and will help ensure that personnel do not place unbooted feet
back across the Hot Line. A chair or bench and boot jack will be provided at this station to
assist in boot/boot cover removal.

• Station 7: Outer Glove Removal. Remove outer gloves and place on table, if serviceable; if
not, place _n plast_c-hned container. Personnel should exercise extreme caution, and make
every effort not to touch the inner gloves with the outside of the outer gloves during their
removal.

• Station 8: Outer Su_t Removal for Tank Change. A PDS attendant wtll assist in the removal
of the outer su_t. The outer su_t should be removed only as far as necessary to gain access to
the SCBA tank and permit _ts removal and replacement. Once the suit has been removed,
shut down the SCBA using standard procedures and disconnect the facepiece supply hose.

• Station 9: Tank Replacement and Redress. Once the exhausted tank has been replaced with
a full one, the PDS attendant will assist in redressing the worker, to include, donning/closure
of the suit, replacement of the boots and outer gloves, and the taping of the boots/gloves. A
bench or chair will be provided to allow the suEted worker to sit during the redressing.

• Station 10: Outer Suit Removal. Using proper SCBA starting procedures, turn on tank air.
Disconnect supplied airline at the pass-thu. Remove outer suit and place on table if reusable.
The PDS attendant or buddy will assist in removal of the suit m an reside-out fashion, using
caution to touch the outer part of the suit with the inner gloves as httle as possible. If suit is
unserviceable, put into plastic-lined disposal container.

• Station 11: SCBA Tank and Backpack Removal. Using proper SCBA shut-down procedures,
turn off tank air and disconnect the facep_ece from the supply hose. Remove tank and
backpack and place on table. PDS attendant or buddy will asstst.

• Station 12: Inner Glove Wash and Rinse. Wash inner gloves in hot soapy water and rinse in
clean water.

• Station 13" Faceplece Removal and Wash/Rinse. Remove facepiece. Wash in hot soapy
water and rinse with clean water; air dry.

• Station 14: Inner Glove Removal. Remove inner gloves and place into plastic-lined waste
container, using caution not to touch the outside of the inner gloves with the hands.

• Station 15: Enter Shower Trailer. Proceed to trailer, remove clothing and enter shower.
Shower entire body, including hair Exit shower and redress.
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1.2.0 Level B Decontamination (Non-encapsulating Suit)

1.2.0 The following PDS procedure applies to the decontammatton of Level B ensembles w_th
non-encapsulating su_ts.The PDS for this type of Level B decontamination will be set-up utilizing
the PDS map found in Figure H-2. When processing through stations two through six, each buddy
will assist the other with the decontamination procedures to be conducted at each station. If

required, additional personnel wilt be assigned to assist with these stations.

Figure H-2
PDS for Level B with Non-Encapsulating Suit
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Station 1: Equipment Drop Enter PDS at Station 1 and deposit all reusable equipment on

the drop cloth.

Station 2. Outer Garment Decontammat_on (Chemical Su_t, Gloves, and Boots). Th_s station
revolves washing all outer garments w_th a decontamination solution made of 5% bleach
solution. Start at the head and brush or spray down to soles of boots. Scrub boots, including
the bottoms, gloves and any other part of the suit necessary to remove all dirt, mud or other
foreign debns.

Station 3" Outer Garment Wash (Chemtcal Su_t, Gloves, and Boots). Starting at the head and
working down, scrub enttre surface of outer garments wtth brush and hot soapy water.

Statton 4: Outer Garments Rmse. Starting at the head and working down, use clean water to
brush off or spray all soap residue from the outer garment.

Statton 5: Tape Removal. Remove all tape that would restnct the removal of the outer
garments and place it m a plastic-hned disposal container.

Station 6. Boot Removal (Boot Rack). Remove boots and place on boot rack tfserviceable; if
not place in plasttc-hned container. The PDS attendant may asmst from cold side of Hot Line,
and will help ensure that personnel do not place unbooted feet back across the Hot Line. A
chatr or bench and boot jack will be provided at this statton to assist boot removal.

Station 7: Outer Glove Removal. Remove outer gloves and place on table, if servtceable; tf
not, place m plasttc-hned container. Personnel should exercise extreme caution, and make
every effort not to touch the tuner gloves with the outside of the outer gloves during their
removal.

Statton 8: Tank Replacement and Redress. Shut down the SCBA usmg standard
procedures, and disconnect the facepiece from the supply hose. The PDS attendant will
dmconnect the exhausted tank and replace it with a full one. Once thts has been
accomplmhed, the PDS attendant wdl assist m redressing the worker, to include, replacement
of the boots and outer gloves, and the taping of the boots/gloves. A bench or chatr wtll be
prowded to allow the sutted worker to stt during the redressing.

Station 9: SCBA Tank and Backpack Removal. Using proper SCBA shut-down procedures,
turn off tank air and disconnect the faceptece from the supply hose. Remove tank and
backpack and place on table. PDS attendant or buddy wtU assist.

Station 10: Outer Suit Removal. Usmg proper SCBA starting procedures, turn on tank atr.
Dmconnect supphed airline at the pass-thru. Remove outer suit and place on table if
reusable. The PDS attendant or buddy wdl assist in removal of the suit in an inside-out
fashion, using caution to touch the outer part of the sutt with the mner gloves as little as
posmble. If suit is unserviceable, put into plastic-hned dtsposal container.

Statton 11: Inner Glove Wash and Rmse. Wash mner gloves in hot soapy water and rinse in

clean water.

Station 12: Facepiece Removal and Wash/Rinse. Remove faceptece. Wash in hot soapy
water and nnse with clean water; air dry.

Station 13: Inner Glove Removal. Remove inner gloves and place into plastic-hned waste
container, using caution not to touch the outrode of the inner gloves with the hands.

Station 14: Enter Shower Trailer. Proceed to trailer, remove clothing and enter shower.
Shower entire body, mcluding hair. Extt shower and redress.
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1.3.0 Level C Decontamination

1.3.0 The PDS for Level C decontamination will be set-up utihzlng the PDS map found in
Figure H-3. When processing through stations two through six, each buddy will assist the other
with the decontammatton procedures to be conducted at each station. If required, additional
personnel will be assigned to assist with these stations

Figure H-3
PDS for Level C

( ) 'Ouler Garments Breach Wash.

Exclusion Zone Outer Garments Soap Wash _ Segregated

Outer Garments Water Rinse _ _ Equlpmont

Overboot Removal' Tape Removal'_ Drop

<
EPDS

:Hot Lme

,Ouler Glove Remova_

t

t Outer Sull Removal

(Ftgure 0-5)

:inner Glove Wash & RInse

ntamtnatmn Reductlo_

Zone ._

Support Zone >

r

O_ _Faceplece Removal, Wash/Rlrlse

>.,inner Glcve Removal

Shower Trailer

_Contaminatmn Control
]Joe

• Station 1: Equipment Drop. Enter Decontamlnat=on Line at Station 1 and deposit all reusable
equtpment on the drop cloth.

• Station 2: Outer Garment Decontamination (Chemical Suit, Gloves, and Boots). Thts station
mvolves washing all outer garments with a decontamination solutton made of 5% bleach
solution. Start at head and brush or spray down to soles of boots. Scrub boots, including the
bottoms, gloves and any other part of the suit necessary to remove all dirt, mud or other
foreign debris.

• Station 3: Outer Garments Wash (Chemical Suit, Gloves, and Boots). Starting at the head
and working down, scrub enttre surface of outer garments with brush and hot soapy water.
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• Station 4" Outer Garments Rinse. Starting at the head and working down, use clean water
and brush off or spray all soap residue from the outer garment.

• Station 5. Tape Removal. Remove all tape that would restnct the removal of the outer
garments and place it m a plastic-lined disposal container.

• Station 6. Boot Removal (Boot Rack). Remove boots and place on boot rack =fserv=ceable; if
not place in plastlc-hned container. The PDS attendant may assists from cold s_de of Hot
Line, and w=ll help ensure that personnel do not place unbooted feet back across the Hot
Line. A cha=r or bench wdl be provtded and a boot jack placed at this station to assist in boot
removal.

• Station 7: Outer Glove Removal. Remove outer gloves and place on table, if serviceable; if
not, place m plastic-lined container. Personnel should exercise extreme caution and make
every effort not to touch the inner gloves with the outside of the outer gloves dunng the=r
removal.

• Station 8: Outer Suit Removal. Remove outer suit and place on table if reusable. The PDS
attendant or buddy wdl assist m removal of the suit (n an inside out fashion, using caution to
touch the outer part of the suit with the inner gloves as little as possible. If suit is
unserviceable, put into plastic-lined disposal container.

• Station 9: Inner Glove Wash and Rinse. Wash tuner gloves m hot soapy water and rinse in
clean water.

• Station 10: Respirator Removal and Wash/Rinse. Remove respirator facepiece. Wash in hot
soapy water and rinse with clean water, air dry.

• Station 11: Inner Glove Removal. Remove inner gloves and place into plastic-lined waste
container, using caution not to touch the outside of the inner gloves with the hands.

• Station 12: Conduct Field Wash. Using soap and water, or handl-wipes, wash hands, face
and neck.

• Station 12a: Shower Trailer. Enter shower trailer, remove clothing and enter shower. Shower

entire body, including hair. Exit shower and redress.
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1.4.0 H.4 Modified Level D Decontamination

1,4 0 1 The PDS for Modtfied Level D decontamination wtll be set-up utihzmg the PDS map found
m Figure H-4. When processing through stettons two through five, each buddy wdl asstst the
other with the decontammatton procedures to be conducted at each stahon If required, additional
personnel will be asstgned to assist with these stattons,

Figure H-4
PDS for Modified Level D

Exclusion Zone Outer Garments Soap Wash 1 Segregated

Outer Garments Water RInse _ = Equipment

Drop

Overboot Removal. Tape Removal

Ouler Glove Removal

(, ,Outer Suit Removal

Hot Line

EPDS

(Figure 0-5)

_lnner Glove Wash & Rinse

_nt °rnmaz°°neReduct'°_

Support Zone _

Inner Glove Removal

Field Wash

:ContarnLnatlon Control
Ilno

• Station 1: Equipment Drop. Enter PDS at Station 1 and deposit all reusable equipment on
the drop cloth. This includes the unused five minute escape pack.

• Station 2: Outer Garments Wash (Chemical Suit, Gloves, and Boots). Starting at the head
and working down, scrub entire surface of the outer garments, to include the bottoms of the
boots, wtth brush and soapy water solution made of 5% bleach solutton.

• Statton 3: Outer Garments Rmse. Starting at the head and working down, use clean water
and brush off or spray all soap residue from the outer garment.

• Station 4: Tape Removal. Remove all tape that would restrict the removal of the outer
garments and place It m a plast¢c-lined dtsposal container.

• Station 5: Boot Removal (Boot Rack). Remove boots and place on boot rack, tf servtceable;
if not, place in plasttc-lined container. The PDS attendant may assist from the cold side of Hot
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Lme, and wdl help ensure that personnel do not place unbooted feet back across the Hot
Line A chair or bench and boot jack wdl be placed at thts station to assist in boot removal

• Station 6: Outer Glove Removal. Remove outer gloves and place on table, if serviceable, ff

not, place in plasbc-hned container. Personnel should exerctse extreme cautton, and make

every effort not to touch the tuner gloves with the outside of the outer gloves dunng their
removal.

• Station 7: Outer Suit Removal. Remove outer suit and place on table if reusable. The PDS

attendant or buddy will assist in removal of the suit in an inside-out fashion, using caution to
touch the outer part of the suit with the mner gloves as httle as possible. If suit is

unserviceable, put mto plastic-lined d=sposal container

• Station 8: Inner Glove Wash and Rinse. Wash inner gloves m hot soapy water and rinse in

clean water.

• Station 9: Inner Glove Removal. Remove mner gloves and place into plasttc-hned waste

container, using caution not to touch the outside of the mner gloves with the hands.

• Station 10: Conduct Field Wash. Using soap and water, or handl-wipes, wash hands, face

and neck.

• Station 10a: Shower Trader. Enter shower trailer, remove clothmg and enter shower. Shower

entire body, including hair. Exit shower and redress.

1.5.0 PDS Attendant Duties

1.5.0.1 The PDS attendant plays an integral role m ensuring that the PDS is set-up and operated

m a manner which prevents the contaminahon of site personnel and equipment and eliminates

the migratton of contamination to clean areas of the stte. Depending upon site conditions, level of
protect=on and number of personnel workmg in the EZ, more than one PDS attendant may be
needed to ensure smooth conduct of the PDS. In support of the PDS, the PDS attendant will have

the followmg duties:

• On a dady basis, after the safety brief, prepare, and direct assembly of, the PDS required for

the day's operatton.

• Assist EZ personnel as they process through the PDS; assist m tank changes for Levels A

and B.

• Receive and put away all equipment passed from the hot side of the hot line after ensuring

items have been cleaned and decontaminated thoroughly.

• After the final person has passed through the PDS, the attendant will retrieve and store away
reusable equipment that has been previously decontaminated, includmg respirators, gloves,

boots and suits.

• At the end of each day, the attendant will secure the PDS and d_spose of all materials, as

required, including, securing of disposal containers and transfer of used decontamination

solutions to approved containers.

• Ensure that once the PDS is secured, each respirator is placed in a separate ptast_c bag.

ERDEC will conduct an offgas check to ensure that the facepieces are not contammated. If

contaminated, the facepieces will be disposed of as IDW. In not contaminated, the

facepleces will be cleaned with hot soapy water, rmsed m clean water, and allowed to air dry

1.5.0.2 The PDS attendant shall wear a level of PPE which will provide adequate protection from

the hazards associated with assistmg stte personnel through the PDS. The PDS attendant will
wear PPE that is one level below that of the site personnel

1.5.0.3 After assisting EZ personnel after the last work period, the PDS attendant, with the

assistance of a buddy, will secure the PDS using procedures that allow the attendant to

simultaneously decontaminate as the PDS is secured. To do this, the PDS attendant will initiate
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securing the PDS at the outer garment wash and work back conducting personal
decontamination and PDS secunty at the same time. This wdl be accompt_shed using the

following general procedures'

• First gather and remove from the PDS all reusable equtpment and transfer to the SZ to be
stowed.

• Wearing appropnate PPE (as specified m Section 8.0 of th_s SSHP), cross the hot line, ff

apphcable, wash and nnse suit and then, mowng from dirtiest to cleanest, transfer
decontamination sotutions to their respective storage containers.

• Proceed down the hne, remove tape, if applicable, then secure tape disposal container.

• Move to boot removal, remove boots while stepping across the hot hne; reaching back across

the hot line, secure the boot d_sposal container.

• At outer glove removal, remove outer gloves and secure the outer glove disposal container.

• At outer garment removal, remove outer garment, if applicable, and secure the outer garment

disposal container

• At inner glove wash/nnse station, wash inner gloves and transfer inner glove wash solution to

appropriate disposal container, then rinse tuner gloves and dispose of rinse solution, and
secure wash/rinse containers.

• At faceplece station (Level C PDS and above) transfer both solutions to appropnate disposal
containers and secure the containers, if wipes were used, secure disposal container.

• Move to inner glove removal station, remove gloves and secure container.

1.6.0 Emergency PDS (EPDS)

1.6.0.1 As stated earher, an EPDS wdl be set-up within the PDS. If an emergency occurs inside

the EZ resulting in personal injury or illness which prevents the affected indwidual from

processing through the PDS, the victim wdl be processed out of the EZ through the EPDS. The
functton of the EPDS is to make available all the resources necessary to allow for the combined
efforts of first aid and decontamination personnel. The EPDS will be set-up so as to allow for the

rapid decontamination of an injured worker, rap_d removal of PPE, and safe transport of the
injured worker across the Hot Line. The EPDS will be set-up as outlined in Figure H-5 and will, as

a minimum, include the following stations and supplies:

• Station A. Dropcloth for positiomng one gallon of 5% bleach solutton, five gallons of water,
and blunt-nosed scissors.

• Statqon B. Porous stretcher for EZ scde of the Hot Line.

• Station C Drop cloth for location of: first aid kit, eye wash kit, burn blanket, bloodbome

pathogen universal controls kit, fire extinguisher.

• Station D. Stretcher for the PDS side of the Hot Line.

Figure H-5

Emergency Personal Decontamination Station
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Station A

Dropcloth
I Station BEZ Stretcher

- Exclusion Zone

Station C

Dropcloth

i Station DCRZ Stretcher
_'-ontamln azO_R eduCtlOn_

;Hot L=ne

1.7.0 Alternate PDS

1.7.o.1 An alternate PDS ts not requtred for thts project since there is only one entrance/exit to

the filtered containment structure.
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