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QAPP Worksheet #2

QAPP Identifying Information

Site Name/Project:

Site Location:

Site Number/Code:
Operable Unit:

Contractor Name:

Contract Title:

Work Assignment Number:

Guidance Used to Prepare QAPP:

Regulatory Program:
Approval Entity:
Is QAPP generic or project specific:

Dates of Scoping Sessions:

Hopewell Precision Site Remedial Investigation/Feasibility Study
(RI/FS)

Hopewell Junction, New York

NYD06813064

Not Applicable (NA)

CDM

Response Action Contract, Region 1}/No. 68-W-98-210
164-RICO-02TK

Requirements for QAPPs for Environmental Data Operations
QA/RS, Guidance for QAPPs, QA/GS, Uniform Federal Palicy for
QAPPs

EPA Region Il

EPA Region II

Project Specific QAPP

April 5, 2005

Dates and Titles of QAPP Documents Written for Previous Site Work:

Final Vapor Intrusion Sub-stab and Vapor Intrusion Quality
Assurance Project Plan (January 10, 20086)

Organizational Partners (Stakeholders) and Connection with Lead Organization:

Data Users:

New York State Department of Environmental Conservation
(NYSDEC) and New York State Department of Health
{NYSDOH)

CDM, EPA Region ll, NYSDEC, NYSDOH

Required QAPP elements and required information that are not applicable to the project,

explanation for their exclusion:

CDM

Final Quality Assurance Project Plan
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QAPP Worksheet #2
QAPP ldentifying Information
Required QAPP Element(s) and Required Information QAPP Worksheet #/

Corresponding QAPP Section(s)

Crosswalk to Related
Document

Project Management and Objectives

2.1 Title and Approval Page Title and Approval Page 1
2.2 Document Format and Tabie of - Table of Contents 2
Contents - QAPP Identifying Information
2.2.1 Document Control Format
2.2.2 Document Control Numbering
System
2.2.3 Table of Contents
2.2.4 QAPP ldentifying Information
2.3 Distribution List and Project - Distribution List 3
Personnel Sign-Cff Sheet - Project Personnel Sign-Off 4
2.3.1 Distribution List Sheet
2.3.2 Project Personnel Sign-Off Sheet
2.4 Project Organization - Project Organizational Chart 5
2.4.1 Project Organizational Chart - Communication Pathways 6
2.4.2 Communication Pathways - Personnel Responsibilities and 7
2.4.3 Personnel! Responsibilities and Qualifications Table
Qualifications - Special Personnel Training 8
2.4 4 Special Training Requirements Requirements Table
and Certification
2.5 Project Planning/Problem Definition - Project Planning Session 9
2.5.1 Project Planning (Scoping) Documentation (including Data
2.5.2 Problem Definition, Site History, Needs tables)

- Project Scoping Session 10

and Background

- Participants Sheet

- Problem Definition, Site
History and Background

- Site Maps (Historical and
Present)

Figures 2 through 8

2.6 Project Quality Objectives (PQOs)
and Measurement Performance Criteria
2.6.1 Development of Project Quality
Objectives Using the Systematic
Planning Process

2.6.2 Measurement Performance
Criteria

- Site-Specific PQQO'’s
- Measurement Performance
Criteria Table

11

2.7 Secondary Data Evaluation

- Sources of Secondary Data
and information

- Secondary Data Criteria and
Limitations Table

13

CDM

Final Quality Assurance Project Plan
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QAPP Identifying Information

Hopewell Precision Site
Revision Number: 0
June 22, 2006

Page 4 of 115

Required QAPP Element(s) and
Carrespanding QAPP Section(s)

Required Infarmation

QAPP Worksheet #/
Crosswalk ta Related
Dacument

3.1 Sampling Tasks
3.1.1 Sampling Pracess Design and
Rationale

2.8 Project Overview and Scheduie - Summary of Praject Tasks 14
2.8.1 Project Overview - Reference Limits and 15
2.8.2 Praject Schedule Evalustion Table

- Praject Schedule/Timeline 16

Table {Figure 1)
Measurement/Data Acquisitian

- Sampling Design and 10, 11, 17

Rationale
- Sample Location Map

Figures 2 through 8

3.4 Quality Control Samples
3.4.1 Sampling Quality Control Samples
3.4.2 Analytical Quality Control Samples

3.1.2 Sampling Pracedures and - Sampling Locations and 18
Requirements Methods/ Standard Operating
3.1.2.1 Sampling Collection Procedures | Procedure (SOP) Requirements
3.1.2.2 Sample Containers, Volume, Table 19
and Preservation - Analytical Methods/SOP
3.1.2.3 Equipment/Sample Containers Requirements Table 20
Cleaning and Decontamination - Field Quality Control (QC)
Procedures Sample Summary Table
3.1.2.4 Field Equipment Calibration, - Sampling SOPs 21
Maintenance, Testing, and Inspection - Project Sampling SOP
Procedures References Table 22
3.1.2.5 Supply Inspection and - Field Equipment Calibration,
Acceptance Procedures Maintenance, Testing, and
3.1.2.6 Field Documentation Inspection Table
Procedures
3.2 Analytical Tasks - Analytical SOPs 23
3.2.1 Analytical SOPs - Analytical SOP References
3.2.2 Analytical Instrument Calibration Table 24
Procedures ~Analytical Instrument
3.2.3 Analytical Instrument and Calibration Table
Equipment Maintenance, Testing, and -Analytical Instrument and
Inspectian Procedures Equipment Maintenance, 25
3.2.4 Analytical Supply Inspection and Testing, and Inspection Table
Acceptance Pracedures
3.3 Sample Collectian Dacumentatian, - Sample Collectian 26
Handling, Tracking, and Custady Dacumentation
Pracedures - Handling, Tracking, and 27
3.3.1 Sample Collection Dacumentation | Custody SOPs
3.3.2 Sample Handling and Tracking - Sample Cantainer
System Identification
3.3.3 Sample Custody - Sample Handling Flow

Diagram

-Example Chain-of-Custody

Farm and Seal

- QC Samples Table 28

- Screening/Confirmatory
Analysis Decision Tree

CDM

Final Quality Assurance Project Plan
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QAPP ldentifying Information

Hopewell Precision Site
Revision Number: 0
June 22, 2006

Page 5 of 115

Required QAPP Element(s) and
Corresponding QAPP Section(s)

Required Information

QAPP Worksheet #/
Crosswalk to Related
Document

5.3 Streamlining Data Review
5.3.1 Data Review Steps To Be
Streamlined

5.3.2 Criteria for Streamlining Data
Review

5.8.3 Amounts and Types of Data
Appropriate far Streamlining

3.5 Data Management Tasks - Project Documentation and 29
3.5.1 Project Documentation and Records Table
Records
3.5.2 Data Package Deliverables
3.5.3 Data Reporting Formats
3.5.4 Data Handling and Management - Analytical Services Table 29
3.5.5 Data Tracking and Contral - Data Management SOPs 30
Assessment / Oversight
4.1 Assessments and Response -Assessments and Response 31
Actions Actions
4.1.1 Planned Assessments - Planned Assessments Table 32
4.1.2 Assessment Findings and - Audit Checklists
Carrective Action Responses - Assessment Findings and
Carrective Action Responses
Table
4.2 QA Management Reparts - Quality Assurance {QA) 33
Management Reports Table
4.3 Final Project Report
Data Review
5.1 Overview
5.2 Data Review Steps -Verification (Step I) Process 34
5.2.1 Step |: Verification Table
5.2.2 Step H; Validation - Validation (Steps lla and 1Ib) 35
5.2.2.1 Step lla Validation Activities Pracess Table
5.2.2.2 Step llb Validation Activities -Vealidation (Steps lla and lIb) 36
5.2.3 Step HlI: Usability Assessment Summary Table
5.2.3.1 Data Limitations and Actions - Usability Assessment 37
from Usability Assessment
5.2.3.2 Activities
None - Validation of relevant NA

data sets will not be streamlined

CDM

Final Quality Assurance Project Plan
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Glossary of Abbreviations

%R
1,1,1-TCA
ABS
AES
ANSETS
ASC
ASQ
ASTM
bgs

BOA

c

CA

ccv
CDM
CERCLA

CHMM
CLP
cm/sec
COPC
CRDL
CRQL
CSM
DESA
DNAPL
DO
DPT
DQl
DQOC
EC
EDD
EDL
Eh
EPA
EQuIS
ERTC
ESAT
F
FASTAC
FCR
Fe'?
FS

FTL
GC/MS
GIs
gpm
GPS
H&S
HACH
HCI
HHRA
HNO,
H,S0,

Percent Recovery

1.1, 1-trichloroethane

Absolute difference

Atomic Emission Spectrometer

Analytical Services Tracking System Data Requirement
Analytical Services Coordinator

American Society for Quality

American Society of Testing and Materials
below ground surface

Basic ordering agreement

Celsius

Corrective Action

Continuing Calibration Verification

CDM Federal Programs Corporation
Comprehensive Environmental Response, Compensation and Liability Act of
1980

Certified Hazardous Materials Manager
Contract Laboratory Program

Centimeters per Second

Chemical of Potential Concern

Contact Required Detection Limit

Contract Required Quantification Limits
Conceptual Site Model

Division of Environmental Science and Assessment
Dense non-aqueous phase liquid
Dissolved Oxygen

Direct push technology

Data Quality Indicator

Dats Quality Objective

Electron Capture

Electronic Diskette Deliverable

Estimated detection limit
Oxidation-Reduction Potential

United States Environmental Protection Agency
Environmental Quality information Systems
Environmental Response Team Contractor
Environmental Services Assistance Team
Fahrenheit

Field and Analytical Services Teaming Advisory Committee
Field Change Request Form

Ferrous Iron

Feasibility Study

Field Team Leader

Gas Chromatograph/Mass Spectrometer
Geographic Information System

galtons per minute

Global Positioning System

Health and Safety

HACH Company

Hydrochloric Acid

Human Health Risk Assessment

Nitric Acid

Sulfuric Acid



HSA
HSP

Hopewell Precision Site
Glossary of Abbreviations
Page 2 of 3

Hollow stem auger

Health and Safety Plan

Initial Calibration Verification

Inner diameter

Investigation Derived Waste
thousand counts per second

Kilogram

Liter

Laboratory Check Sample

Laboratory Control Sample Duplicate
fow detection limit

Measurement and Test Equipment
Cubic meter

Methed for Chemical Analysis of Water and Wastes
Maximum Contaminant L.avel

Matrix Duplicate

Method Detection Limit

Milligrams per kilogram

Milligram

milliliter

Measurement Performance Criteria
Matrix Spike

Matrix Spike/Matrix Spike Duplicate
Mean Sea Level

Not Applicable

Sodium Hydroxide

Nephelometric Turbidity Units

New York State Department of Environmental Conservation
New York State Department of Health
Occupation Safety and Health Administration
Polychlorinated Biphenyl
Performance evaluation sample
Project Geologist

Photoionization detector

Point of entry treatment

Parts per million

Project Quantitation Limit

Project Quality Objective

Preliminary Remediation Goals
Polytetrafluoroethytene

Polyvinyl chioride

Quality Assurance/Quality Control
Quality Assurance

Quslity Assurance Coordinator
Quality Assurance Project Plan
Quality Control

Quantitation fimit

Quality Procedure

Response Action Contract

Routine Analytical Services
Response Engineering and Analytical Contract
Remedial Investigation/Feasibility Study
Remedial Investigation



Remedial Investigation Task Leader
Relative Percent Difference
Remedial Project Manager
Regional Quality Assurance Coordinator
Regional Sample Control Center
Relative Standard Deviation
Removat Support Team

Self Assessment

Soil boring

Self Contained Breathing Apparatus
Screening Level Ecological Risk Assessment
Site Manager

Standard Operating Procedures
Statement of Work

Semi-volatile organic compound
Target Analyte List

Turn around time

To be determined

Trichioroethene

Target Compound List

Total dissolved solids

Total Kjehidahl nitrogen

Total organic carbon

Technical Operations Manager
Technical Standard Operating Procedure
Total suspended solids

micrograms per kilograms
Micrograms/liter

Volatile Organic Analysis

Volatile Organic Compound

Verified time to sample reciept

Hopewell Precision Site
Glossary of Abbreviations
Page 3 of 3
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Table 1

Residential Wells To Be Sampled
Hopewell Precision Site

Hopewell Junction, New York

Hopewell Precision Site
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Well Depth
No. |Street No.|Street {feet bgs) [Rationale
1 20 Ryan Drive 45 Near source area
2 104 QOak Ridge Road 27 Across street from POET well
3 105 Qzk Ridge Road 200 Next door to POET well
4 106 Oak Ridge Road unknown _ |Across street from POET well
5 3 Joann Road 35 Near well with POET
6 4 Hausner Road 167 Downgradient from POET wells
7 1331 Route 82 25 Near 2 POET wells
8 1286 Route 82 176 Downgradient from POET wells
9 1282 Route 82 unknown {Downgradient from POET wells
10 1277 Route 82 unknown {Downgradient from POET wells
11 1269 Route 82 100 Downgradient from POET wells
12 1267 Route 82 210 Downgradient from POET wells
13 1257 Route 82 225 Downgradient from POET wells
14 104 Creamery Road 40 Near POET wells
15 106 Creamery Road 80 or 286 |{Near POET welis
16 107 Creamery Road 140 or 240 |Near POET welis
17 7 Lenart Place 132 Near POET wells
18 17 Leneart Place 27 Near POET wells
19 8 Hamilton Drive unknown [Near POET wells
20 16 Hamiiton Drive 300 Near POET wells
21 16 Hamilton Drive 75 Near POET wells
22 18 Hamilton Drive 80 Near POET wells
23 22 Hamilton Drive 136 Near POET wells
24 21 Hamilton Road 130 Near POET wells
25 23 Hamilton Road unknown |{Near POET wells
26 14 Hamilton Road 125 Near POET welis
27 18 Hamilton Road 120 Near POET wells
28 22 Hamilton Road 245 Near POET wells
29 22 Hamilton Road 28 Near POET wells
30 24 Hamilton Road 125 Near POET wells
31 28 Hamiiton Road 146 Near POET wells
32 30 Hamilton Road 140 Near POET wells
33 32 Hamilton Road unknown |Near POET wells
34 |29 Hamilton Road 205 Near POET wells
35 1155 Route 82 60 Just north of POET wells
36 1147 Route 82 unknown [Just north of POET wells
37 1138 Route 82 unknown |Across street from POET well
38 1123 Route 82 500 Just south of POET wells
39 1115 Route 82 100 South of POET wells
40 1 Maple Place 208 South and east of POET wells
41 2 Maple Place 245 South and east of POET wells
42 1 Mary Lane unknown {Just east of POET wells
43 121 Clove Branch Road {unknown [South of POET wells
44 122 Clove Branch Road {200 South of POET wells




Hopewell Precision Site

Table 1
Residential Wells To Be Sampled
Hopewell Precision Site
Hopewell Junction, New York

Table 1
Page 20of 2

Weli Depth
No. |[Street No.|Street (feet bgs) |Rationale
45 123 Clove Branch Road |unknown [South of POET wells
46 1126 Clove Branch Road >28 South and east of POET wells
47 127 Clove Branch Road junknown [South of POET wells
48 128 Clove Branch Road [16 South and east of POET wells
49 1103 Route 82 unknown  |South of POET wells
50 1095 Route 82 63 South of POET wells
51 9 Thunder Road 45 Between EPA and NYSDEC POET wells
52 19 Thunder Road 92 or 300 |Between EPA and NYSDEC POET wells
53 29 Thunder Road 150 Between EPA and NYSDEC POET wells
54 6 Baris L.ane 30 Within cluster of NYSDEC POET wells
55 1 Cavelo Road unknown {Near NYSDEC POET wells
56 2 Cavelo Road 46 Near NYSDEC POET wells
57 4 Cavelo Road unknown  [Near NYSDEC POET wells
58 3 Henry Drive 23 Near NYSDEC and EPA POET wells
59 4 Henry Drive 125 Near NYSDEC and EPA POET wells
60 6 Henry Drive 20 Near NYSDEC and EPA POET wells

Note: The list of residential wells may changed based on sampling conducted by EPA’s removal
group, once the final sampling schedule is known.



Hopewell Precision Site

2005
MIA[M[J[J[A]s]O[N]D

2006
JIFIM[A[M][J]J]A]S]O[N]D

2007
JIFIM[A[M][J]J]A]S]O[N]D

2008
JIFIM[A[M[J[J]A[S]O

ID i) Task Name Duration Start Finish
1 TASK 1 Project Planning & Support 935 days 3/2/05 9/30/08
2 E 1.1 Project Administation 892 days 5/2/05 9/30/08 | | 2
3 E 1.2 Attend Scoping Meeting 1 day 3/2/05 3/2/05| 3
4 E 1.3 Conduct Site Visit 1 day 3/9/05 3/9/05 | 4
5 E 1.4 Develop Draft Work Plan and Associated Cost Estimate 48 days 3/2/05 5/6/05 5
6 E EPA Review of Draft Work Plan 249 days 5/9/05 4/20/06 | | 6
7 1.5 Negotiate and Revise Draft Work Plan/Budget 11 days 4/24/06 5/8/06 ' 7
8 E Negotiate Budget 1 day 4/24/06 4/24/06 | 8
9 Prepare/Submit Final Work Plan 10 days 4/25/06 5/8/06 |:| 9
10 E 1.6 Evaluate Existing Data and Documents 48 days 5/2/05 7/6/05 |:| 10
11 ' 1.7 Quality Assurance Project Plan 79 days 3/6/06 6/22/06 —' 11
12 |7 Prepare/Submit Draft QAPP 45 days 3/6/06 5/5/06 E 12
13 e EPA Review 24 days 5/8/06 6/8/06 E 13
14 vf Prepare/Submit Final QAPP 10 days 6/9/06 6/22/06 E| 14
15 E 1.8 Health & Safety Plan 15 days 4/28/06 5/18/06 D 15
16 E 1.9 Non-RAS Analyses (Not Applicable)
17 1.10 Meetings 641 days 12/1/05 5/15/08 —— 17
18 E First Meeting 1 day 12/1/05 12/1/05 | 18
19 E Second Meeting 1 day 9/21/06 9/21/06 | 19
20 E Third Meeting 1 day 3/22/07 3/22/07 | 20
21 E Fourth Meeting 1 day 10/22/07 10/22/07 | 21
22 E Fifth Meeting 1 day 12/21/07 12/21/07 | 22
23 E Sixth Meeting 1 day 2/8/08 2/8/08 | 23
24 E Seventh Meeting 1 day 4/10/08 4/10/08 | 24
25 E Eighth Meeting 1 day 5/15/08 5/15/08 | 25
26 1.11 Subcontract Procurement 48 days 5/10/06 7/14106 F' 26
27 E Topographic Survey 45 days 5/10/06 7/11/06 :| 27
28 E Drilling Services 48 days 5/10/06 7/14/06 :| 28
29 E Cultural Resources 45 days 5/10/06 7/11/06 :| 29
30 E Analytical Laboratory 45 days 5/10/06 7/11/06 :| 30
31 E Waste Hauling and Disposall 45 days 5/10/06 7/11/06 :| 31
32 E Aquatic Survey Services 45 days 5/10/06 7/11/06 :| 32
33 E 1.12 Perform Subcontract Management 246 days 7/17/06 6/25/07 | | 33
34 E 1.13 Pathway Anaysis Report (PAR) 40 days 712107 8/24/07 |:| 34
35 TASK 2 Community Relations 673 days 12/1/05 6/30/08 —— 35
36 E 2.1 Community Interviews 66 days 4/14/06 7/14/06 :| 36
37 2.2 Community Relations Plan 45 days 7/17/06 9/15/06 |:| 37
38 E 2.3 Public Meeting Support 466 days 9/18/06 6/30/08 | | 38
39 E Public Meetings # 1 through #6 673 days 12/1/05 6/30/08 | 39
40 E 2.4 Fact Sheet Preparation 522 days 6/30/06 6/30/08 | | 40
41 E
42 E 2.6 Public Notices 522 days 6/30/06 6/30/08 | | 42
43 E
CDM Task i Progress I Milestone ‘ Summary _ Project Summary ﬁ
Project: Hopewell Precision Site
Date: 6/21/06
Page 1 Figure 1

Project Schedule Hopewell Precision Site

Hopewell Junction, New York




Hopewell Precision Site

2005 2006 2007 2008

D | Task Name Duration Start Finsh [M[A[M[J][J[A[s[o[N[D[I]F[M[A[M[I[I]A]s|O|IN[D|I[F[M[A[M[I[I]A]s|O[N[D|J[F[M]A[M]I]I]A]S]O

44 E 2.8 Site Mailing List 522 days 6/30/06 6/30/08 44

45 E 2.9 Responsiveness Summary Support 22 days 5/30/08 6/30/08 |:| 45

46 TASK 3 Field Investigation 364 days 1/2/06 5/24/07 —— 46

47 Stage | 96 days 5/29/06 10/9/06 '— 47

48 E Mobilization 12 days 7/17/06 8/1/06 |:| 48

49 E Cultural Resources Survey 1 day 8/2/06 8/2/06 49

50 E Site Preparation 4 days 7/17/06 7/20/06 |] 50

51 E Site Access Support (for Round 1 Residential Well Sampling) 20 days 6/23/06 7/20/06 \:I 51

52 E Residential Well Sampling (Round 1) 10 days 8/2/06 8/15/06 |:| 52

53 E Site Access Support (Groundwater Screening) 14 days 5/29/06 6/15/06 |:| 53

54 Groundwater Screening 26 days 8/28/06 10/2/06 |:| 54

55 E Source Area Subsurface Soil Sampling 3 days 10/3/06 10/5/06 |] 55

56 E Demobilization (Interim) 2 days 10/6/06 10/9/06 |] 56

57 Stage Il 145 days 11/3/06 5/24/07 ~ 57

58 E Mobilization 2 days 11/3/06 11/6/06 |] 58

59 Site access Support (MW Installation) 2 days 11/7/06 11/8/06 || 59

60 E Site Preparation 10 days 11/7/06 11/20/06 |:| 60

61 E Monitoring Well Installation 65 days 11/7/06 2/5/07 |:| 61

62 Well Development 19 days 2/6/07 3/2/07 |:| 62

63 E Aquifer Testing 5 days 12/21/06 12/27/06 |] 63

64 E Survey of Sample and well locations 5 days 12/29/06 1/4/07 |] 64

65 E Groundwater Sampling (all wells - Round 1) and Water Level 9 days 1/8/07 1/18/07 |:| 65

Measurements
66 E Groundwater Sampling (all wells - Round 2) and Water Level 9 days 4/19/07 5/1/07 |:| 66
Measurements

67 E Disposal of Field Generated Waste 3 days 5/16/07 5/18/07 I 67

68 E Demobilization (Final) 2 days 5/23/07 5/24/07 I 68

69 Season-Dependent Activities 173 days 1/2/06 8/30/06 —— 69

70 E Site Access Support (Surface Water/Sediment Sampling) 5 days 5/29/06 6/2/06 |] 70

71 E Surface Water/Sediment Sampling 9 days 8/16/06 8/28/06 |:| 71

72 E Ecological Characterization 6 days 8/23/06 8/30/06 |:| 72

73 vf Site Access Support (for Sub-slab Sampling) 10 days 1/2/06 1/13/06 E 73

74 vf Installation of Sub-Slab Sampling Ports 10 days 1/16/06 1/27106 E 74

75 vf Sub-Slab Vapor Sampling (Initial Sampling) 10 days 1/30/06 2/10/06 E 75

76 *u"f

77 vf Sub-Slab Vapor Sampling - R2 2 days 3/16/06 3/17/06 I 77

Gl

79

80 TASK 4 Sample Analysis 543 days 5/2/05 5/30/07 —— 80

81 4.1 Innovative Methods/Field Screening Sample Analysis (Not Applicable)

82 E 4.2 Analytical Services Provided Via CLP, DESA or ERTC 244 days 6/23/06 5/30/07 | | 82

83 E 4.3 Non-Routine Analytical Services (Subcontracted Analytical Services) 244 days 6/23/06 5/30/07 | | 83

84 TASK 5 Analytical Support & Data Validation 370 days 1/30/06 6/29/07 —— 84
CDM Task Split i Progress I Vilestone ‘ Summary _ Project Summary ﬁ
Project: Hopewell Precision Site
Date: 6/21/06

Page 2 Figure 1
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Hopewell Precision Site

2005 2006 2007 2008

D | Task Name Duration Start Finsh [M[A[M[J][J[A[s[o[N[D[I]F[M[A[M[I[I]A]s|O|IN[D|I[F[M[A[M[I[I]A]s|O[N[D|J[F[M]A[M]I]I]A]S]O

85 E 5.1 Collect, Prepare and Ship Samples (Under Task 3.5) 327 days 1/30/06 5/1/07 | 85

86 E 5.2 Sample Management 327 days 1/30/06 5/1/07 | | 86

87 E 5.3 Data Validation 240 days 7/31/06 6/29/07 | | 87

88 TASK 6 Data Evaluation 500 days 5/1/06 3/28/08 —— 88

89 E 6.1 Data Usability Evaluation 15 days 712107 7120/07 D 89

90 E 6.2 Data Reduction, Tabulation, and Evaluation 322 days 5/1/06 7124/07 | | 90

91 |[id 6.3 Modeling 130 days 10/1/07 3/28/08 | & o1

92 E 6.4 Technical Memorandum 22 days 7/14/06 8/14/06 D 92

93 E 6.4 Technical Memorandum 12 days 7/31/07 8/15/07 D 93

94 TASK 7 Assessment of Risk 115 days 7/23/07 12/28/07 ﬁ 94

95 7.1 Baseline Risk Assessment (Human Health) 65 days 10/1/07 12/28/07 H 95

96 E Prepare Draft Risk Assessment (HH) 30 days 10/1/07 11/9/07 D 96

97 EPA Review of Draft Risk Assessment (HH) 25 days 11/12/07 12/14/07 |:| 97

98 Prepare Final Risk Assessment (HH) 10 days 12/17/07 12/28/07 D 98

99 7.2 Ecological Risk Assessment (Screening Level) 65 days 7123107 10/19/07 H 99

100 E Prepare Draft Ecological Risk Assessment 30 days 7123/07 8/31/07 D 100

101 EPA Review of Draft Ecological Risk Assessment 25 days 9/3/07 10/5/07 |:| 101

102 Prepare Final Ecological Risk Assessment 10 days 10/8/07 10/19/07 D 102

103 TASK 8 Treatability Study and Pilot Testing 20 days 8/31/07 9/27/07 w 103

104 E 8.1 Literature Search 20 days 8/31/07 9/27107 D 104

105 TASK 9 Remedial Investigation Report 75 days 8/13/07 11/23/07 ﬁ 105

106 E Prepare Draft Rl Report 7 wks 8/13/07 9/28/07 D 106

107 EPA Review of Draft Rl Report 25 days 10/1/07 11/2/07 |:| 107

108 Prepare Final RI Report 15 days 11/5/07 11/23/07 D 108

109 TASK 10 Remedial Alternative Screening 40 days 10/1/07  11/23/07 " 109

110 | [id Technical Memorandum 1 40 days 10/1/07  11/23/07 D 110

111 TASK 11 Remedial Alternative Evaluation 30days  11/26/07 1/4/08 " 111

12 | [ Technical Memorandum 2 30days  11/26/07 1/4/08 D 112

113 TASK 12 Feasibility Study Report 60 days 1/7/08 3/28/08 H 113

114 E Prepare Draft FS Report 5 wks 1/7/08 2/8/08 D 114

115 EPA Review of FS Report 25 days 2/11/08 3/14/08 |:| 115

116 Prepare Final FS Report 10 days 3/17/08 3/28/08 D 116

117 |4 TASK 13 Post RI/FS Support 65 days 4/1/08 6/30/08 |:| 117

118 TASK 14 Negotiation Support (Not Applicable)

119 TASK 15 Administrative Record (Not Applicable)

120 |[F TASK 16 Work Assignment Closeout 67 days 6/30/08 9/30/08 ,—l 12
CDM Task Split e Progress I Milestone ‘ Summary _ Project Summary ﬁ
Project: Hopewell Precision Site
Date: 6/21/06
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II.

EPA Region II
Groundwater Sampling SOP For

Hopewell Precision Site
May 10, 2006

U.5. ENVIRONMENTAL PROTECTION AGENCY
REGION II

GROUNDWATER SAMPLING PROCEDURE
LOW STRESS (LOW-FLOW) PURGING AND SAMPLING

SCOPE & APPLICATION

This Low Stress (or Low-Flow) Purging and Sampling Procedure is the EPA
Region II preferred method for collecting groundwater samples from monitoring
wells at the Hopewell Precision Site. The procedure minimizes stress on the
formation and minimizes disturbance of sediment in the well. The procedure
applies to monitoring wells that have well casing with an inner diameter of 2.0
inch or greater. Itis appropriate for groundwater samples that will be analyzed
for volatile and semi-volatile organic compounds (VOC and SVOQ), pesticides,
polychlorinated biphenyls (PCB), metals, and microbiological and other
contaminants in association with any EPA program.

This procedure does not address the collection of non-aqueous phase liquid
(NAPL) samples and should be used for aqueous samples only. For sampling
NAPLs, the reader is referred to the following EPA publications: DNAPL Site
Evaluation (Cohen & Mercer, 1993) and the RCRA Ground-Water Monitoring:
Draft Technical Guidance (EPA / 530-R-93-001), and references therein.

METHOD SUMMARY

The goal of the Low Stress Purging and Sampling procedure is to collect
samples that are representative of groundwater conditions in the
geological formation. This is accomplished by setting the intake velocity
of the sampling pump to a flow rate that allows a maximum drawdown of

0.3 foot.

Sempling at such a low flow rate has three primary benefits. First, it minimizes
disturbance of sediment in the bottom of the well, thereby producing a sample
with low turbidity (i.e., low concentration of suspended particles). Typically, this
saves time and analytical costs by eliminating the need for collecting and
analyzing a filtered sample from the same well. Second, it minimizes aeration of
the groundwater during sample collection, which improves the sample quality
for VOC analysis. Third, in most cases it significantly reduces the volume of

Page1of 9



IV.

EPA Region II
Groundwater Sampling SOP For

Hopewell Precision Site
May 10, 2006

EQUIPMENT

»

Approved site-specific Quality Assurance Project Plan (QAPP).
Generally, the target depth corresponds to just above the mid-point of the
most permeable zone in the screened interval. Borehole geologic and
geophysical logs can be used to help select the most permeable zone.
However, in some cases, other criteria may be used to select the target
depth for the pump intake.

Well construction data, location map, field data from last sampling event.

>

> Polyethylene sheeting.

> Photo Ionization Detector (PID).

> Adjustable rate, positive displacement groundwater sampling pump
constructed of stainless steel.

> Interface probe or equivalent device for determining the presence or
absence of NAPL.

> Teflon-lined polyethylene tubing to collect samples for organic and
inorganic analysis. Sufficient tubing of the appropriate material must be
available so that each well has dedicated tubing.

> Electronic water level measuring device, 0.01 foot accuracy.

> Flow measurement supplies (e.g., graduated cylinder and stop watch).

> Power source (generator).

> Monitoring instruments for indicator parameters. Redox potential (Eh)
and dissolved oxygen must be monitored in-line using an instrument with
a continuous readout display. Temperature, pH and specific conductance
may be monitored with an in-line monitor. A nephalometer is used to
measure turbidity.

> Decontamination supplies (see Section VII, below).

> Logbook (sce Section VIII, below).

> Sample bottles.

> Sample preservation supplies (as required by the analytical methods).

> Sample tags or labels, chain of custody.

> Other supplies as specified in the EPA approved field sampling
plan/QAPP.

SAMPLING PROCEDURES

1.

Pre-Sampling Activities

Start at the well known or believed to have the least contaminated
groundwater and proceed systematically to the well with the most

Page 3 of 9
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EPA Region Il

Groundwater Sampling SOP For
Hopewell Precision Site

May 10, 2006

monitored approximately every three to five minutes. Ideally, a
steady flow rate should be maintained that results in a stabilized
water level (drawdown of 0.3 ft or less). Pumping rates should, if
needed, be reduced to the minimum capabilities of the pump to
ensure stabilization of the water level. As noted above, care should
be taken to maintain pump suction and to avoid entrainment of air
in the tubing. Record each adjustment made to the pumping rate
and the water level measured immediately after each adjustment.

Monitor Indicator Parameters: During purging of the well, monitor and
record the field indicator parameters (turbidity, temperature, specific
conductance, pH, Eh, and DO) approximately every three to five minutes.
The well is considered stabilized and ready for sample collection when the
indicator parameters have stabilized for three consecutive readings as
follows (Puls and Barcelona, 1996):

+0.1 for pH

+3% for specific conductance (conductivity)
+10 mv for redox potential

+10% for DO and turbidity

Dissolved oxygen and turbidity usually require the longest time to
achieve stabilization. The pump must not be removed from the well

between purging and sampling.

If pH adjustment is necessary for sample preservation, the amount of acid
to be added to each sample vial prior to sampling should be determined,
drop by drop, on a separate and equal volume of water (e.g., 40 mls).
Groundwater purged from the well prior to sampling can be used for this
purpose.

Collect Samples: Collect samples at flow rates of between 100 and 250
ml/min or such that drawdown of the water level within the well does
not exceed the maximum allowable drawdown of 0.3 ft. Samples should
be collected at the same flow rate at which the indicator parameters
stabilized, VOC samples must be collected first, at the lower rate, and
directly into pre-preserved sample containers. All sample containers
should be filled with minimal turbulence by allowing the groundwater to
flow from the tubing gently down the inside of the container.

Page 5 of 9
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EPA Region II

Groundwater Sampling SOP For
Hopewell Precision Site

May 10, 2006

Please Note: Steps D through K should only be performed onee (for each
pump that is to be used) before the commencement of a particular
sampling event by a person qualified to disassemble pumps.

A) Pre-rinse: Operate pump in a deep basin containing 8 to 10 gallons of
potable water for 5 minutes and thoroughly flush other equipment with
potable water.

B) Wash: Operate pump in a deep basin containing 8 to 10 gallons of a
non-phosphate detergent solution, such as Alconox, for 5 minutes and

thoroughly flush other equipment with fresh detergent solution. Use the
detergent sparingly.

C) Rinse: Operate pump in a deep basin of potable water for 5 minutes
and thoroughly flush other equipment with potable water for five
minutes.

D) Disassemble pump.

E) Wash pump parts (inlet screen, shaft suction interconnector, motor lead
assembly, stator house): Place the disassembled parts of the pump into a
deep basin containing 8 to 10 gallons of non-phosphate detergent solution.
Scrub all pump parts with a test tube brush.

F) Rinse pump parts with potable water for five minutes.

G) Rinse the pump parts with demonstrated analyte-free water.

H) Place impeller assembly in a large glass beaker and rinse with 1% nitrie
acid (HNO,).

I) Rinse impeller assembly with potable water for five minutes.

J) Place impeller assembly in a large glass bleaker and rinse with
isopropanol.

K) Thoroughly rinse impeller assembly with demonstrated analyte-free
water.

Daily and Between-Well Decon
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EPA Region 11
Groundwater Sampling SOP For

Hopewell Precision Site
May 10, 2006

Cohen, R M. and J.W. Mercer, 1993, DNAPL Site Evaluation, C.K. Smoley Press, Boca
Raton, Florida.

EPA, 1993, RCRA Ground-Water Monitoring: Draft Technical Guidance, EPA /530-R-93-
001.

EPA, 1998, EPA Region II, Ground Water Sampling Procedure Low Stress (Low Flow)
Purging and Sampling, March 16.

Puls, RW. and M.]. Barcelona, 1996, Low-Flow (Minimal Drawdown) Ground-water
Sampling Procedures, EPA /540/5-95/504.
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APPENDIX B

CDM TECHNICAL STANDARD OPERATING PROCEDURES

Surface Water Sampling

Sample Custody*

Surface Soil Sampling*

Subsurface Soil Sampling*®

Water Level Measurement

Tap Water Sampling*

Field Measurement of Organic Vapors
Sediment/Sludge Sampling®

Packaging and Shipping of Environmental Samples*®
Guide to Handling of Investigation Derived Waste
Geoprobe® Sampling

Topographic Survey

Geophysical Logging, Calibration, and Quality Control
Lithologic Logging

Underground Facility Location

4-1 Field Logbook Content and Control*

4-2 Photographic Documentation of Field Activities

4-3  Well Development and Purging*

4-4  Design and Installation of Monitoring Wells in Aquifers*
4-6  Hydraulic Conductivity Testing

4-8 Environmental Data Management

5-1 Control of Measurement and Test Equipment *

T O
= e 2O WN
- O

SO EDLL

Q)o,)(,\)(p(*)[’\)[\)_\_\..x_\_\_\mx_\

* Includes RAC |l Contract-Specific Clarification



TSOP 1-1

SURFACE WATER SAMPLING



SOP 1-1

Surface Water Sampling Revision: 6
Date: March 1, 2004

Page 1 of 7

Prepared: Del Baird Technical mh Goldberg
QA Review: _Douglas |. Updike Approved: _{] GM - z!%{oz{;

Signature /Mrate
Sl (j

Issued:

Signature/Date

1.0 Objective
The objective of this standard operating procedure (SOP) is to define requirements for collection and
containment of surface water samples.

2.0 Background

2.1 Definitions
Surface Water - Water that flows over or rests on the land and is open to the atmosphere. This
includes ditches, streams, rivers, lakes, pools, ponds, and basins.

Shallow Surface Water - Water within 0.3 to 1 meter (1 to 3.3 feet) of the surface of a body of water.
Deep Surface Water - Water deeper than 1 meter (3.3 feet) of the surface of a body of water.
Grab Sample - A discrete portion or aliquot taken from a specific location at a given point in time.

Composite - Two or more sub-samples taken from a specific media and site at a specific point in time.
The sub-samples are collected and mixed, then a single average sample is taken from the mixture.

2.2 Discussion
Surface water samples are collected to determine the type(s) and level(s) of contamination ina
particular surface water body and/ or its biological disposition.

2.3 Associated Procedures

= CDM Federal SOP 1-2, Sample Custody

CDM Pederal SOP 2-1, Packaging and Shipping Environmental Samples

CDM Federal SOP 4-1, Pield Logbook Content and Control

CDM Federal SOP 4-2, Photographic Documentation of Field Activities

CDM Federal SOP 4-5, Field Equipment Decontamination at Non-Radioactive Sites

3.0 Responsibilities
Site Manager - The site manager is responsible for ensuring that field personnel are trained in the use
of this and related SOPs and the required equipment.

Field Team Leader - The field team leader (FTL) is responsible for ensuring that sampling efforts are
conducted in accordance with this procedure and any other SOPs pertaining to specific media sampling.
The FTL also must ensure that the quantity and location of surface water samples collected meet the
requirements of the site-specific plans.

Cﬂﬂ Technical Standard Operating Procedures



SOP 1-1

Surface Water Sampling Revision: 6
Date: March 1, 2004

Page 2 of 7

4.0 Required Equipment
All or part of the equipment listed under the “as needed” category may be required at any specific site,
depending on the plan(s) for that site.

Site-specific plans

Field logbook

Indelible black-ink pens and markers

Labels and appropriate forms/documentation for sample shipment
Appropriate sample containers

Insulated cooler and waterproof sealing tape

Ice bags or “blue ice”

Plastic zip-top bags

Clear waterproof tape

Personal protective clothing and equipment

Latex or appropriate gloves

Rubber boots and/ or rubberized waders

12- to 19-mm (¥2- to ¥-inch) braided nylon line or Teflon®-coated wire rope
Kimwipe or paper towels

Clean plastic sheeting

Tap and deionized water

Appropriate photographic equipment and supplies

Appropriate decontamination equipment and supplies

As needed:

» Pond sampler with 1-liter (L) beaker (preferably Teflon), clamp, and heavy-duty telescoping pole

» Weighted bottle sampler, 1-L capacity (preferably Teflon); a Kemmerer or Van Dorn sampler
may be used if Teflon is not required

» Teflon or stainless steel bailers

= Peristaltic pump or suitable replacement

Temperature, pH, and conductivity meter(s), dissolved oxygen meter, redox potential meter (as

required by the project plan)

Boat with depth finder for deep water or inaccessible shorelines

Global positioning system (GPS) unit

Tape measure

Any personal protective equipment specified in the site-specific health and safety plan

Spare parts for all equipment

5.0 Procedures

5.1 Preparation
The following steps should be taken when preparing for sampling surface water:

1. Don the appropriate personal protective clothing as dictated by the site-specific health and
safety plan.

2. Select stream/river sampling locations that exhibit cross-sectional homogeneity. Avoid areas
where the channel is constricted or bends where scouring may have occurred. For lake samples,
the investigator should consider the lake stratification caused by seasonal temperature

CHVI Technical Standard Operating Procedures
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10.

11.

12.

5.2 Shallow Surface Water Sample Collection
5.2.1 Method for Collecting Samples for Volatile Organic Compound Analysis
The following steps must be taken when collecting shallow surface water volatile organic compound

(VOC) samples:

If the volatile organic analysis (VOA) vials do not require a preservative:

L.

Note: When collecting samples for VOC analysis, avoid collecting from a surface water point where
water is cascading and aerating.

differences.
Prepare sampling site by laying out clean plastic sheeting on the ground or any flat, level
surfaces near the sampling area and place equipment to be used on the plastic.

Make field measurements as required by the project plans in physical, chemical, and biological
characteristics of the water (e.g., temperature, dissolved oxygen, conductivity, pH).

The samples shall be collected from areas of least to greatest contamination (when known) and,
when collecting several samples in 1 day, always collect from downstream to upstream.

The sampler should be facing upstream when sampling.

Document the sampling events, recording all information in the designated field Jogbook and
take photographs if required or if possible. Document any and all deviations from this SOP and
include rationale for changes.

The collection points shall be located on a site map and described in the field logbook. Use
GPS if required or if possible.

Label each sample container with the appropriate information. Secure the label by covering it
with a piece of waterproof clear tape.

Decontaminate reusable sampling equipment after sample collection according to CDM Federal
SOP 4-5.

Processes for verifying depth of samples must be included in site-specific project plans.

Check that a trip blank/temperature blank, when necessary, is included in the chilled cooler.
Quality assurance/quality control sample requirements vary from project to project. Consult
the project-specific work plan for quality requirements.

Approach the sample location from downstream; do not enter the sample area. Slowly
submerge VOA vials completely into an area of gently flowing water and fill. Do not disturb
bottom sediments. The sampler and open end of the vials should be pointed upstream. If
wading is necessary, approach the sample location from downstream; do not enter the actual
sample area. When using gasoline-powered vessels, make sure the engine is turned off.

Technical Standard Operating Procedures
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4,

If the VOA vials require a preservative:

1.

6.

7.

5.2.2 Method for Collecting Shallow Surface Water Samples for Nonvolatile Organic or Inorganic

Compound Analysis
The following steps must be followed when collecting shallow surface water samples for nonvolatile

organic or inorganic compound analysis:

1.

3.

Note: Use a separate container when field-testing pH, conductivity, temperature, etc. Do not insert pH

Cap the VOA vial while it is underwater. Be sure to dislodge all air bubbles from the cap before

sealing the vial.

Turn the capped vial upside-down and check for air bubbles. Tap the bottom of the vials to
dislodge any bubbles that may have formed around the cap or sides. Discard and resample if
bubbles are present.

Proceed to Step 5 below.

Collect a sufficient sample in a clean glass jar as in Steps 1 and 2 above for unpreserved vials.
Specific sampling devices to be used must be specified in site-specific plans.

Decant the sample immediately into pre-preserved VOA vials. It is recommended that the
amount of preservative be predetermined on a separate aliquot of sample that is subsequently
discarded. Tip vials slightly while filling to reduce turbulence until nearly filled. Then straighten
vial to vertical for final filling. Ensure that a meniscus is raised above the lip of the vial before

capping.
Cap each vial once the meniscus has formed.

Turn the capped vial upside-down and check for air bubbles. Tap the bottom of the vials to
dislodge any bubbles that may have formed around the cap or sides. Discard and resample if
bubbles are present.

Wipe the outside of sample vials with a Kimwipe or clean paper towel. Affix a completed
sample label.

Place sample vial(s) in a zip-top plastic bag and seal the bag.

Immediately pack all samples into a chilled cooler.

Directly dip the sample container, with the opening facing upstream, into the surface water and
fill. If wading is necessary, approach the sample location from downstream; do not enter the
actual sample area. Do not disturb underlying sediments.

1f composite samples are desired, the samples may be pooled into a stainless steel, glass, Teflon,
or appropriate container and decanted into sample containers. Filter samples if required by the
site-specific plan,

Add appropriate preservatives to the sample containers if required and check pH.

Technical Standard Operating Procedures
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paper or probe directly into sample container.
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4. Cap the sample containers and wipe the outer surfaces of the sample containers clean with a
Kimwipe or clean paper towel. Affix a completed sample label.

5. Place sample container(s) in individual zip-top plastic bags, if possible, and seal the bags.
6. Immediately pack all samples into a chilled cooler.

5.3 Deep Surface Water Sample Collection

5.3.1 Method for Collecting Samples at Specified Depth Using a Weighted Bottle Sampler

The following steps must be followed when collecting surface water samples at specific depths using a
weighted bottle sampler:

1. Lower the weighted bottle sampler to the depth specified in the site-specific plan.

2. Remove the stopper by pulling on the sampler line; allow the sampler to fill with water.
3. Release the sampler line to reseat the stopper and retrieve the sampler to the surface.

4. Wipe the weighted bottle sampler dry with a Kimwipe or clean paper towel.

5. Remove the stopper slowly. Fill the specified number of sample containers by slightly tipping
the sampler against each sample bottle. Samples to be used for VOC analysis should be
decanted directly from the sampler first into pre-preserved VOA vials. 1t is recommended that
the amount of preservative be predetermined on a separate aliquot of sample that is
subsequently discarded. Add appropriate preservatives to the other sample containers and
check pH. Samples may be pooled in stainless steel, glass, or Teflon containers to obtain the
necessary volumes. Filter samples if required. Collect sample in separate container for pH,
conductivity, temperature, and other measurements if necessary.

6. Close each sample container with the Teflon-lined cap once it is filled. Check for air bubbles in
the VOC sample containers, If bubbles are present, discard and resample.

7. Wipe the outside of the sample containers clean with a Kimwipe or clean paper towel. Affix a
completed sample Jabel.

8. Place sample container(s), if possible, in individual zip-top plastic bags, and seal the bags.
9. Immediately pack all samples into a chilled cooler.

5.3.2 Method for Deep Surface Water Sample Collection Using a Peristaltic Pump
The following steps must be followed when collecting deep surface water samples using a peristaltic

pump:

1. Install clean medical-grade silicon or Teflon tubing on the pump head. Leave sufficient tubing
on the discharge side for convenient dispensing of liquid directly into sample containers.

2. Select the appropriate length of Teflon intake tubing necessary to reach the specified sampling

Cﬂ\ﬂ Technical Standard Operating Procedures



SOP 1-1

Surface Water Sampling Revision: 6
Date: March 1, 2004
Page 7 of 7

depth. Attach the intake sampling tube to the intake pump tube.
3. Lower the intake tube into the surface water at the specified sampling location to the specified
depth; make sure the end of the intake tube does not touch underlying sediments.

4, Start the pump and allow at least three tubing volumes of liquid to flow through and rinse the
system before collecting any samples. Do not immediately dispense the purged liquid back to the
surface water body. Instead, collect the purged liquid and return it to the source after sample
collection is complete.

5. Fill the specified number of sample containers directly from the discharge line. Filter samples if
required by the site-specific plan. While filling, allow the liquid to flow gently down the inside of
the sample bottle to minimize turbulence. For VOC samples, fill pre-preserved VOA vials and
allow a meniscus to form above the top of the container before capping. It is recommended that
the amount of preservative be predetermined on a separate aliquot of sample that is
subsequently discarded. Check VOA vials to ensure that there are no air bubbles. Add
appropriate preservatives to the other samples and check pH.

Note: Use a separate container when field-testing pH, conductivity, temperature, etc. Do not insert pH
paper or probe directly into sample container.

6. Cap the sample container(s). Wipe the outside of sample containers clean with a Kimwipe or
clean paper towel. Affix a completed sample label.

7. Place sample container(s) in individual zip-top plastic bags and seal the bags.
8. Immediately pack all samples into a chilled cooler.

9. Drain the pump system, rinse it with deionized water, and wipe it dry. Replace all tubing with
new tubing before sampling at another sampling location. Place all used tubing in plastic bags to
be discarded or decontaminated according to the site-specific plans.

6.0 Restrictions/Limitations
Peristaltic pumps are generally not capable of lifting water distances greater than 6 to 7.5 meters (20 to 25
feet) above the normal hydrostatic level.

Grab sampling for VOC analysis or for analysis of any other compound(s) that may be degraded by
aeration is necessary to minimize sample disturbance and, hence, analyte loss. The representativeness of
this sample, however, is difficult to determine because the collected sample represents a single point and
has been disturbed.

7.0 References
U.S. Departmnent of Energy, Hazardous Waste Remedial Actions Program, Quality Control Requirements
for Field Methods, DOE/HWP-69/R1, July 1990 or current revision.

U.S. Department of Energy, Hazardous Waste Remedial Actions Program, Standard Operating Procedures
for Site Characterizations, DOE/HWDP-100/R2, September 1996 or current revision.
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US. Environmental Protection Agency, Region I, CERCLA Quality Assurance Manual, March 1988 or
current revision.

U.S. Environmental Protection Agency, Region IV, Environmental Investigations, Standard Operating
Procedures and Quality Assurance Manual, May 1996 or current revision.

U.S. Geological Survey, National Field Manual for the Collection of Water-Quality Data, Chapter A8, October
1997.
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1.0 Objective
The objective of this standard operating procedure (SOP) is to define requirements for collection and
containment of surface water samples.

2.0 Background

2.1 Definitions
Surface Water - Water that flows over or rests on the land and is open to the atmosphere. This

includes ditches, streams, rivers, lakes, pools, ponds, and basins.

Shallow Surface Water - Water within 0.3 to 1 meter (1 to 3.3 feet) of the surface of a body of water.
Deep Surface Water - Water deeper than 1 meter (3.3 feet) of the surface of a body of water.

Grab Sample - A discrete portion or aliquot taken from a specific location at a given point in time.

Composite - Two or more sub-samples taken from a specific media and site at a specific point in time.
The sub-samples are collected and mixed, then a single average sample is taken from the mixture.

2.2 Discussion
Surface water samples are collected to determine the type(s) and level(s) of contamination in a
particular surface water body and/or its biological disposition.

2.3 Associated Procedures

CDM Federal SOP 1-2, Sample Custody

CDM Federal SOP 2-1, Packaging and Shipping Environmental Samples

CDM Federal SOP 4-1, Field Logbook Content and Control

CDM Federal SOP 4-2, Photographic Documentation of Field Activities

CDM Federal SOP 4-5, Field Equipment Decontamination at Non-Radioactive Sites

3.0 Responsibilities
Site Manager - The site manager is responsible for ensuring that field personnel are trained in the use
of this and related SOPs and the required equipment.

Field Team Leader - The field team leader (FTL) is responsible for ensuring that sampling efforts are
conducted in accordance with this procedure and any other SOPs pertaining to specific media sampling.
The FTL also must ensure that the quantity and location of surface water samples collected meet the
requirements of the site-specific plans.
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4.0 Required Equipment
All or part of the equipment listed under the “as needed” category may be required at any specific site,
depending on the plan(s) for that site.

Site-specific plans

Field logbook

Indelible black-ink pens and markers

Labels and appropriate forms/documentation for sample shipment
Appropriate sample containers

Insulated cooler and waterproof sealing tape

Ice bags or “blue ice”

Plastic zip-top bags

Clear waterproof tape

Personal protective clothing and equipment

Latex or appropriate gloves

Rubber boots and/ or rubberized waders

12- to 19-mm (¥2- to ¥%-inch) braided nylon line or Teflon®-coated wire rope
Kimwipe or paper towels

Clean plastic sheeting

Tap and deionized water

Appropriate photographic equipment and supplies

Appropriate decontamination equipment and supplies

As needed:

= Pond sampler with 1-liter (L) beaker (preferably Teflon), clamp, and heavy-duty telescoping pole

» Weighted bottle sampler, 1-L capacity (preferably Teflon); a Kemmerer or Van Dorn sampler
may be used if Teflon is not required

= Teflon or stainless steel bailers

= Peristaltic pump or suitable replacement

Temperature, pH, and conductivity meter(s), dissolved oxygen meter, redox potential meter (as

required by the project plan)

Boat with depth finder for deep water or inaccessible shorelines

Global positioning system {GPS) unit

Tape measure

Any personal protective equipment specified in the site-specific health and safety plan

Spare parts for all equipment

5.0 Procedures

5.1 Preparation
The following steps should be taken when preparing for sampling surface water:

1. Don the appropriate personal protective clothing as dictated by the site-specific health and
safety plan.

2. Select stream/river sampling locations that exhibit cross-sectional homogeneity. Avoid areas
where the channel is constricted or bends where scouring may have occurred. For lake samples,
the investigator should consider the lake stratification caused by seasonal temperature
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10.

11.

12.

5.2 Shallow Surface Water Sample Collection
5.2.1 Method for Collecting Samples for Volatile Organic Compound Analysis
The following steps must be taken when collecting shallow surface water volatile organic compound

(VOC) samples:

If the volatile organic analysis (VOA) vials do not require a preservative:

1.

Note: When collecting samples for VOC analysis, avoid collecting from a surface water point where
water is cascading and aerating,.

differences.
Prepare sampling site by laying out clean plastic sheeting on the ground or any flat, level
surfaces near the sampling area and place equipment to be used on the plastic.

Make field measurements as required by the project plans in physical, chemical, and biological
characteristics of the water (e.g., temperature, dissolved oxygen, conductivity, pH).

The samples shall be collected from areas of least to greatest contamination (when known} and,
when collecting several samples in 1 day, always collect from downstream to upstream.

The sampler should be facing upstream when sampling.

Document the sampling events, recording all information in the designated field logbook and
take photographs if required or if possible. Document any and all deviations from this SOP and
include rationale for changes.

The collection points shall be located on a site map and described in the field logbook. Use
GPS if required or if possible.

Label each sample container with the appropriate information. Secure the label by covering it
with a piece of waterproof clear tape.

Decontaminate reusable sampling equipment after sample collection according to CDM Federal
SOP 4-5.

Processes for verifying depth of samples must be included in site-specific project plans.

Check that a trip blank/temperature blank, when necessary, is included in the chilled cooler.
Quality assurance/ quality control sample requirements vary from project to project. Consult
the project-specific work plan for quality requirements.

Approach the sample location from downstream; do not enter the sample area. Slowly
submerge VOA vials completely into an area of gently flowing water and fill. Do not disturb
bottom sediments. The sampler and open end of the vials should be pointed upstream. If
wading is necessary, approach the sample location from downstream; do not enter the actual
sample area, When using gasoline-powered vessels, make sure the engine is turned off.
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4.
If the VOA vials require a preservative:

1.

6.
7.
5.2.2 Method for Collecting Shallow Surface Water Samples for Nonvolatile Organic or Inorganic
Compound Analysis
The following steps must be followed when collecting shallow surface water samples for nonvolatile
organic ot inorganic compound analysis:

1.

3.

Note: Use a separate container when field-testing pH, conductivity, temperature, etc. Do not insert pH

Cap the VOA vial while it is underwater. Be sure to dislodge all air bubbles from the cap before

sealing the vial.
Turn the capped vial upside-down and check for air bubbles. Tap the bottom of the vials to

dislodge any bubbles that may have formed around the cap or sides. Discard and resample if
bubbles are present.

Proceed to Step 5 below.

Collect a sufficient sample in a clean glass jar as in Steps 1 and 2 above for unpreserved vials.
Specific sampling devices to be used must be specified in site-specific plans.

Decant the sample immediately into pre-preserved VOA vials. It is recommended that the
amount of preservative be predetermined on a separate aliquot of sample thatis subsequently
discarded. Tip vials slightly while filling to reduce turbulence until nearly filled. Then straighten
vial to vertical for final filling. Ensure that a meniscus is raised above the lip of the vial before

capping.
Cap each vial once the meniscus has formed.

Turn the capped vial upside-down and check for air bubbles. Tap the bottom of the vials to
dislodge any bubbles that may have formed around the cap or sides. Discard and resample if
bubbles are present.

Wipe the outside of sample vials with a Kimwipe or clean paper towel. Affix a completed
sample label.

Place sample vial(s) in a zip-top plastic bag and seal the bag.

Immediately pack all samples into a chilled cooler.

Directly dip the sample container, with the opening facing upstream, into the surface water and
fill. If wading is necessary, approach the sample location from downstream; do not enter the
actual sample area. Do not disturb underlying sediments.

If composite samples are desired, the samples may be pooled into a stainless steel, glass, Teflon,
or appropriate container and decanted into sample containers. Filter samples if required by the
site-specific plan.

Add appropriate preservatives to the sample containers if required and check pH.
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paper or probe directly into sample container.
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4. Cap the sample containers and wipe the outer surfaces of the sample containers clean with a
Kimwipe or clean paper towel. Affix a completed sample label.

5. Place sample container(s) in individual zip-top plastic bags, if possible, and seal the bags.
6. Immediately pack all samples into a chilled cooler.

5.3 Deep Surface Water Sample Collection

5.3.1 Method for Collecting Samples at Specified Depth Using a Weighted Bottle Sampler

The following steps must be followed when collecting surface water samples at specific depths using a
weighted bottle sampler:

1. Lower the weighted bottle sampler to the depth specified in the site-specific plan.

2. Remove the stopper by pulling on the sampler line; allow the sampler to fill with water.
3. Release the sampler line to reseat the stopper and retrieve the sampler to the surface.

4. Wipe the weighted bottle sampler dry with a Kimwipe or clean paper towel.

5. Remove the stopper slowly. Fill the specified number of sample containers by slightly tipping
the sampler against each sample bottle. Samples to be used for VOC analysis should be
decanted directly from the sampler first into pre-preserved VOA vials. It is recommended that
the amount of preservative be predetermined on a separate aliquot of sample that is
subsequently discarded. Add appropriate preservatives to the other sample containers and
check pH. Samples may be pooled in stainless steel, glass, or Teflon containers to obtain the
necessary volumes. Filter samples if required. Collect sample in separate container for pH,
conductivity, temperature, and other measurements if necessary.

6. Close each sample container with the Teflon-lined cap once it is filled. Check for air bubbles in
the VOC sample containers. If bubbles are present, discard and resample.

7. Wipe the outside of the sample containers clean with a Kimwipe or clean paper towel. Affix a
completed sample label.

8. Place sample container(s), if possible, in individual zip-top plastic bags, and seal the bags.

9. Immediately pack all samples into a chilled cooler.

5.3.2 Method for Deep Surface Water Sample Collection Using a Peristaltic Pump
The following steps must be followed when collecting deep surface water samples using a peristaltic

pump:

1. Install clean medical-grade silicon or Teflon tubing on the pump head. Leave sufficient tubing
on the discharge side for convenient dispensing of liquid directly into sample containers.

2. Select the appropriate length of Teflon intake tubing necessary to reach the specified sampling
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depth. Attach the intake sampling tube to the intake pump tube.
Lower the intake tube into the surface water at the specified sampling location to the specificd
depth; make sure the end of the intake tube does not touch underlying sediments.

w

4. Start the pump and allow at least three tubing volumes of liquid to flow through and rinse the
system before collecting any samples. Do not immediately dispense the purged liquid back to the
surface water body. Instead, collect the purged liquid and return it to the source after sample
collection is complete.

5. Fill the specified number of sample containers directly from the discharge line. Filter samples if
required by the site-specific plan. While filling, allow the liquid to flow gently down the inside of
the sample bottle to minimize turbulence. For VOC samples, fill pre-preserved VOA vials and
allow a meniscus to form above the top of the container before capping. It is recommended that
the amount of preservative be predetermined on a separate aliquot of sample that is
subsequently discarded. Check VOA vials to ensure that there are no air bubbles. Add
appropriate preservatives to the other samples and check pH.

Note: Use a separate container when field-testing pH, conductivity, temperature, etc. Do not insert pH
paper or probe directly into sample container.

6. Cap the sample container(s). Wipe the outside of sample containers clean with a Kimwipe or
clean paper towel. Affix a completed sample label.

7. Place sample container(s) in individual zip-top plastic bags and seal the bags.
8. Immediately pack all samples into a chilled cooler.

9. Drain the pump system, rinse it with deionized water, and wipe it dry. Replace all tubing with
new tubing before sampling at another sampling location. Place ail used tubing in plastic bags to
be discarded or decontaminated according to the site-specific plans.

6.0 Restrictions/Limitations
Peristaltic pumps are generally not capable of lifting water distances greater than 6 to 7.5 meters (20 to 25
feet) above the normal hydrostatic level.

Grab sampling for VOC analysis or for analysis of any other compound(s) that may be degraded by
aeration is necessary to minimize sample disturbance and, hence, analyte loss. The representativeness of
this sample, however, is difficult to determine because the collected sample represents a single point and
has been disturbed.

7.0 References
U.S. Department of Energy, Hazardous Waste Remedial Actions Program, Quality Control Requirements
for Field Methods, DOE/HWP-69/R1, July 1990 or current revision.

U.S. Department of Energy, Hazardous Waste Remedial Actions Program, Standard Operating Procedures
for Site Characterizations, DOE/HWP-100/R2, September 1996 or current revision.
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U.S. Environmental Protection Agency, Region I, CERCLA Quality Assurance Manual, March 1988 or
current revision.

U.S. Environmental Protection Agency, Region IV, Environmental [nvestigations, Standard Operating
Procedures and Quality Assurance Manual, May 1996 or current revision.

U.S. Geological Survey, National Field Manual for the Collection of Water-Quality Data, Chapter A8, October
1997.

CWI Technical Standard Operating Procedures




TSOP 1-2

SAMPLE CUSTODY



CONTRACT-SPECIFIC CLARIFICATION
SOP No.: 1-2

Revision: 4
SOP Title: SAMPLE CUSTODY Date: October 10, 2004

QA Review:

Approved and Issued:/ KX’N%W’\/ I / [ / oY

Prograkyl Manager Signature/Date !

Contract No.: RACII Client: EPA Region 11

Reason for Clarification: _Make SOP EPA Region II - Specific
Add Forms II Lite Procedures; Sample tags requirement not applicable.

1.0 OBJECTIVE, add (to page 1 of 7):

For the RAC II contract, the sample custody paperwork will also be supplied to the U.S. Environmental
Protection Agency (EPA) Region I1 Regional Sample Contract Laboratory Program (CLP) Coordinator and
the Contract Laboratory Analytical Service Support (CLASS) contact. This will include the combination
forms generated using the EPA Field Operations Records Management System II Lite (FORMS II Lite™)
software and the hand written combination traffic reports & chain of custody records (TR/ COCs).

All samples sent through the CLP system are required to be recorded on the FORMS II Lite™ generated
combination TR/COC records. Use of hand written TR/COCs must be approved by EPA Regional Sample

Control Center (RSCC) prior to use.
4.0 REQUIRED SUPPLIES, add (to page 2 of 7):

If using the FORMS II Lite™ software the following additional equipment will be required:
e FORMS II Lite™ Software
¢ Computer
¢ Printer

5.0 PROCEDURES
5.1 Chain-of-Custody

Field Custody, on page 2 of 7 under item 2, replace:

“Complete sample label or tags for each sample, using waterproof ink.”, with, “Complete sample labels for
each sample using indelible ink or pre-printed labels.”

Add, before 5.2 Sample Labels and Tags (on page 5 of 7):
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Procedure for Generating EPA’s FORMS 11 Lite™ Combination Forms

FORMS II Lite™ is used to automate printing of sample documentation in the field and facilitate electronic
capture of data prior to and during field sampling activities. FORMS 1 Lite™ can be populated with the
general site information, laboratory information, CLP case number, sample locations, CLP sample numbers,
analysis, preservatives, etc. prior to the sampling event. Sample labels can then be generated from FORMS

II Lite™,

The following is a list of items required to be entered into FORMS 11 Lite™:

Site spill number

Region number, sampling entity, sampler name and signature
Type of activity

Date shipped, courier and air bill number

Analytical laboratory name, address and contact

Case number

CLP sample number

Sample description (media type)

Sample concentration {low, medium, high)

Sample type (composite, grab)

Preservative used

Turn-around time (for organic analysis only}

Routine Analytical Services (RAS) fraction(s)

Date and time of sample collection

Sampler’s initials

Corresponding CLP inorganic CLP sample number, if applicable
Field QC sample information (information regarding trip or field blanks but not reference to
duplicate samples)

Whether shipment for case is complete

Sample designated for matrix spike laboratory QC purposes

The procedures for generating the FORMS I Lite™ combination forms are similar to preparing the CLP
RAS combination forms detailed in the next section. The difference is the information will be entered into
the FORMS I Lite™ software and the combination forms will be printed out on site instead of filling in the

combination forms in by hand.

Detailed procedures for using the FORMS 11 Lite™ software are provided in the FORMS I1 Lite™ User’s
Guide supplied with the software.

After completing the day’s sampling, the date, time and field QC sample information are entered into the
FORMS 11 Lite™ software. Samples are assigned to the traffic reports, shipping information is entered and

CDM FEDERAL PROGRAMS CORPORATION Technicai Standard Operating Procedures
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the traffic reports are printed. The software generates a Region and a Laboratory copy of the TR/COC
record. The Laboratory copies of the TR/COC records are signed and placed in a zip-lock bag taped to the
inside cooler lid and shipped with the samples to the laboratory. The Region copies of the TR/COC records
are submitted to the RSCC and to CLASS along with the sampling trip report. Examples of TR/COC
records that FORMS II Lite™ generates for the Laboratory copies (Figures C1 and C2) and the Region copies
(Figures C3 and C4) are attached to this Contract-Specific Clarification. A copy of the sampling trip report
is made and retained for the CDM RAC I files.

Procedure for Completing EPA CLP RAS Combination Forms

A combination Organic or Inorganic TR/COC record is a four-page carbonless form (Figures Chand C6).
The information that must be entered in the combination forms is detailed in the Contract Laboratory
Program (CLP) Guidance for Field Samplers (EPA/540/R-00/003). A copy of this guidance is to be on site.
Field quality control blanks and matrix spike samples will be noted on the combinations forms.

Each sample will be assigned a CLP identification number that will be written or pre-printed on the sample
label and affixed in the field to each container for CLP analysis. This unique number, which is recorded on

|| the combination form, is used by EPA to identify the sample. Notations will be made if the sample is to be

| used as the matrix spike/ matrix spike duplicate (organics), matrix spike/duplicate (inorganics), a field

| (zinsate) blank or trip blank. The same information required to be entered into FORMS 11 Lite™ is also
required on hand written combination Organic or Inorganic TR/COC.

After completing the day’s sampling, the bottom two copies of each completed combination form are
placed in a zip-lock bag taped to the inside cooler lid and shipped with the samples to the laboratory. The
top copy is submitted to the RSCC and the second copy is submitted to CLASS along with the sampling trip
report. A copy of each combination form is made and retained for the COM RACI files.

5.2 Sample Labels and Tags, {on page 5 of 7)

It should be noted that sample tags are no longer required for Region Il CLP samples. Therefore, Figure 2
on page 6 of 7 is not applicable.

7.0 REFERENCES, add {on page 7 of 7):

Environmental Protection Agency (EPA). 1989. Region Il CERCLA Quality Assurance Manual. Revision 1.
EPA Monitoring Management Branch of the Envirorunental Services Division. October 1989.

. 2002. FORMS II Lite™ User’s Guide, Version 5.1.

. 2004. Contract Laboratory Program (CLP), Guidance for Field Samplers. EPA-R-00-003. Final. EPA-540-
R-00-003. August.
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1.0 Objective

Due to the evidentiary nature of samples collected during environmental investigations, possession
must be traceable from the time the samples are collected until their derived data are introduced as
evidence in legal proceedings. To maintain and document sample possession, sample custody
procedures are followed. All paperwork associated with the sample custody procedures will be
retained in CDM Federal Programs Corporation (CDM) files unless the client requests that it be
transferred to them for use in legal proceedings or at the completion of the contract.

Note: Sample custody documentation requirements vary with the specific EPA region or client. This
SOP is intended to present basic sample custody requirements, along with common options. Specific
sample custody requirements should be presented in the project-specific quality assurance (QA)
project plan or project-specific modification or clarification form (see Section U-1).

2.0 Background

2.1 Definitions
Sample ~ A sample is material to be analyzed that is contained in single or multiple containers

representing a unique sample identification number.
Sample Custody - A sample is under custody if:

1. ltis in your possession

2. ltis in your view, after being in your possession
3. It was in your possession and you locked it up
4. Itis in a designated secure area

Chain-of-Custody Record ~ A chain-of-custody record is a form used to document the transfer of
custody of samples from one individual to another.

Custody Seal - A custody seal is a tape-like seal that is part of the chain-of-custody process and is used
to detect tampering with samples after they have been packed for shipping.

Sample Label ~ A sample label is an adhesive label placed on sample containers to designate a sample
identification number and other sampling information.

Sample Tag - A sample tag is attached with string to a sample container to designate a sample
identification number and other sampling information. Tags may be used when it is difficult to
physically place adhesive labels on the container (e.g., in the case of small air sampling tubes).
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3.0 Responsibilities
Sampler - The sampler is personally responsible for the care and custody of the samples collected until
they are properly transferred or dispatched.

Field Team Leader ~ The field team leader (FTL) is responsible for ensuring that strict chain-of-custody
procedures are maintained during all sampling events. The FTL is also responsible for coordinating
with the subcontractor laboratory to ensure that adequate information is recorded on custody records.
The FTL determines whether proper custody procedures were followed during the fieldwork and
decides if additional samples are required.

Field Sample Custodian ~ The field sample custodian, when designated by the FTL, is responsible for
accepting custody of samples from the sampler(s) and properly packing and shipping the samples to
the laboratory assigned to do the analyses. A field sample custodian is typically designated only for
large and complex field efforts.

4.0 Required Supplies

» Chain-of-custody records (applicable client oxr CDM forms) = Custody seals
» Sample labels or tags » Clear tape

5.0 Procedures

5.1 Chain-of-Custody Record

This procedure establishes a method for maintaining custody of samples through use of a chain-of-
custody record. This procedure will be followed for all samples collected or split samples accepted.

Field Custody

1. Collect only the number of samples needed to represent the media being sampled. To the
extent possible, determine the quantity and types of samples and sample locations prior to the
actual fieldwork. As few people as possible should handle samples.

2. Complete sample labels or tags for each sample using waterproof ink.

3. Maintain personal custody of the samples (in your possession) at all imes until custody is
transferred for sample shipment or directly to the analytical laboratory.

Transfer of Custody and Shipment

1. Complete a chain-of-custody record for all samples (see Figure 1 for an example of a chain-of-
custody record. Similar forms may be used when requested by the client). When transferring
the possession of samples, the individuals relinquishing and receiving will sign, date, and note
the time on the record. This record documents sample custody transfer from the sampler, often
through another person, to the sample custodian in the appropriate laboratory.

» The date/time will be the same for both signatures when custody is transferred directly to
another person. When samples are shipped via common carrier (e.g., Federal Express), the
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date/time will not be the same for both signatures. Common carriers are not required to
sign the chain-of-custody record.

= Inall cases, it must be readily apparent that the person who received custody is the same
person who relinquished custody to the next custodian.

= If samples are left unattended or a person refuses to sign, this must be documented and
explained on the chain-of-custody record.

Note: If a field sample custodian has been designated, he/she may initiate the chain-of-custody record,
sign, and date as the relinquisher. The individnal sampler(s) must sign in the appropriate block, but
does (do) not need to sign and date as a relinquisher (refer to Figure 1).

2. Package samples properly for shipment and dispatch to the appropriate laboratory for analysis.
Each shipment must be accompanied by a separate chain-of-custody record. If a shipment
consists of maltiple coolers, samples in the coolers may be recorded on a single chain-of-
custody record.

3. The original record will accompany the shipment, and the copies will be retained by the FTL
and, if applicable, distributed to the appropriate sample coordinators. Freight bills will also be
retained by the FTL as part of the permanent documentation. The shipping number from the
freight bill shall be recorded on the applicable chain-of-custody record.

Procedure for Completing CDM Example Chain-of-Custody Record

The following procedure is to be used to fill out the CDM chain-of-custody record. The record
provided herein (Figure 1) is an example chain-of-custody record. If ancther type of custody record
(ie., provided by the EPA contract laboratory program or a subcontract laboratory) is used to track the
custody of samples, the custody record should be filled out in its entirety.

1. Record project number.

Record FTL for the project (if a field sample custodian has been designated, also record this
name in the “"Remarks” box).

Record the name and address of the laboratory to which samples are being shipped.
Enter the project name/location or code number.

Record overnight courier’s airbill number.

Record sample location number.

Record sample number,

Note preservatives added to the sample.

XN oUW

Note media type (matrix) of the sample.
10. Note sample type (grab or composite).
11. Enter date of sample collection.

12. Enter time of sample collection in military time.
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CDM

Figure 1

Example CDM Chain-of-Custody Record

125 Maden Lane, & Fleor
e Yors, NY 10333
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Note: If requested by the client, different chain-of-custody records may be used. Copies of the
template for this record may be obtained from the Chantilly Graphics Department.
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13.

14.
15.

16.
17.
18.

19,

20.

5.2 Sample Labels and Tags
Unless the client directs otherwise, sample labels or tags will be used for all samples collected or

accepted for CDM projects.

1.

When required by the client, enter the names or initials of the samplers next to the sample
location number of the sample they collected.

List parameters for analysis and the number of containers submitted for each analysis.

Enter matrix spike/ matrix spike duplicate (MS/MSD) if sample is for laboratory quality
control or other remarks (e.g., sample depth).

Sign the chain-of-custody record(s) in the space provided. All saraplers must sign each record.
If sample tags are used, record the sample tag number in the “Remarks” column.

The originator checks information entered in Items 1 through 16 and then signs the top left
“Relinquished by” box, prints his/her name, and enters the current date and time (military).

Send the top two copies (usually white and yellow) with the samples to the laboratory; retain
the third copy (usually pink) for the project files. Retain additional copies for the project file or
distribute as required to the appropriate sample coordinators.

The laboratory sample custodian receiving the sample shipment checks the sample label
information against the chain-of-custody record. Sample condition is checked and anything
unusual is noted under “Remarks” on the chain-of-custody record. The laboratory custodian
receiving custody signs in the adjacent “Received by” box and keeps the copy. The white copy is
returned to CDM.

Complete one label or tag with the information required by the client for each sample container
collected. A typical label or tag would be completed as follows (see Figure 2 for example of
sample tag; labels are completed with the equivalent information):

Record the project code (i.e., project or task number).

Enter the station number (sample number) if applicable.

Record the date to indicate the month, day, and year of sample collection.

Enter the time (military) of sample collection.

Place a check to indicate composite or grab sample.

Record the station (sample) location.

Sign in the space provided.

Place a check next to “yes” or “no” to indicate if a preservative was added.

Place a check under “Analyses” next to the parameters for which the sample is to be
analyzed. If the desired analysis is not listed, write it in the empty slot. Note: Do not write
in the box for “laboratory sample number.”

» Place or write additional relevant information under “Remarks.”

Place adhesive labels directly on the sample containers. Place clear tape over the label to protect
from moisture.

Securely attach sample tags to the sample bottle. On 2.27 liter (80 0z.) amber bottles, the tag
string may be looped through the ring style handle and tied. On all other containers, it is
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Designate:

Month/Day/Year

Projact Code 1 Station Ho.

Figure 2

Example Sample Tag

Grad

Timw
Samplere Bignatures)

Presoarvetive:
Yee [ No O

ANALYSES

BOD Anlons
Solids (rs5 (s) (59

€00, TOC, Nulrlents

Phonollcs

Mercury

Helals

Cyanide

Oll and Grease

Station Location

Organics GC/MS

Priority Pollutants

Volatllo Organics

Pesticidos

futagenicity

Bacleriology

Remarks:

Tag Ho Lad Rample Ho.

3-3023215

Note: Equivalent sample labels or tags may be used.
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recommended that the string be looped around the neck of the bottle, then twisted and re-
looped around the neck until the slack in the string is removed.

4. Double-check that the information recorded on the sample tag is consistent with the
information recorded on the chain-of-custody record.

5.3 Custody Seals
Two custody seals must be placed on opposite corners of all shipping containers (e.g., cooler) prior to
shipment. The seals should be signed and dated by the shipper.

Custody seals may also be placed on individual sample bottles. Check with the client or refer to EPA
regional guidelines for direction.

5.4 Sample Shipping
The CDM standard operating procedure listed below defines the requirements for packaging and

shipping environmental samples.

= CDM Federal SOP 2-1, Packaging and Shipping Environmental Samples

6.0 Restrictions/Limitations
Check with the EPA region or client for specific guidelines. If no specific guidelines are identified, this
procedure should be followed.

For EPA Contract Laboratory Program (CLP) sampling events, combined chain-of-custody/traffic
report forms or other EPA-specific records may be used. Refer to regional guidelines for completing
these forms.

The EPA FORMS II Lite™ software may be used to customize sample labels and custody records when
directed by the client or the CDM project manager.

7.0 References
U.S. Environmental Protection Agency, EPA Guidance for Quality Assurance Project Plans, EPA QA/G-5,
EPA/600/R-98/018, February 1998, Section B3.

U.S. Environmental Protection Agency, National Enforcement Investigations Center, Multi-Media
Investigation Manual, EPA-330/9-89-003-R, Revised March 1992, p.85.

U.S. Environmental Protection Agency, Contract Laboratory Program (CLP), Guidance for Field Sarplers,
EPA-540-R-00-003, Draft Final, June 2001, Section 3.2.

U.S. Environmental Protection Agency, FORMS II Lite™ User’s Guide, March 2001,

U.S. Environmental Protection Agency, Region IV, Environmental [nvestigations Standard Operating
Procedures and Quality Assurance Manual, May 1996, Section 3.3.

U.S. Army Corps of Engineers, Requirements for the Preparation of Sampling and Analysis Plan, EM 200-1-3,
February 2001, Appendix F.
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CONTRACT-SPECIFIC CLARIFICATION
SOPNo.:___1-3

Revision: 5
SOP Title: SURFACE SOIL SAMPLING Date: October 15, 2004

QA Review: WM/

Approved and Issued: ( /%WNJ /// / oY

rogram Manager Signature/Date

Contract No.: _RAC1 Client: _EPA Region 11

Reason for Clarification: Include 1) sample collection procedures for VOCs using 40-ml closed-system vials
and 2) soil homogenization procedures for non-VOC samples.

Adds definition of homogenization to Section 2.1 and clarifies Section 5.4.2, item 6 (page 7 of 7) of TSOP 1-11:

2.1 Definitions, add (on page 1 of 7):
Homogenization - The process of mixing individual grab samples in order to minimize the bias in sample
representativeness introduced by the natural stratification of constituents within the sample.

5.4.2 Homogenization of soil is accomplished by thoroughly mixing the collected soil with a stainless steel
spoon or spatula in the following manner. The soil should be scraped from the stainless steel container sides,
corners, and bottom, then rolled into the middle and initially mixed. The soil is then quartered and moved to
the four quarters of the container. Each quarter of the sample should be mixed individually, then rolled to

the center of the stainless steel container sample mixed again.
Add a Section 5.5 (page 7) to include the option for closed system vials:

5.5 Sediment/Sludge Sample Collection for Volatile Organic Compound (VOC) Analysis in Closed-

System Vials
This procedure follows EPA’s CLP Sample Collection Guidelines for Volatile Organic Analytes (VOAs) in Soil by

SW-846 Method 50354, May 2004, Option 1 (Appendix B of EPA's Contract Laboratory Guidance for Field
Samplers).

5.5.1 Required Equipment
In addition to the required equipment listed in Section 4.0, the following equipment is also needed:
® Tared or pre-weighed, pre-labeled 40 milliliter {mL) volatile organic analysis (VOA) vials containing a
magnetic spin bar (three per sample)
60-mL glass jar with Teflon sealed cap or one 40-mL VOA vial

Sample labels
Portable scale
Stainless steel spatula
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5.5.2 Method for Collecting Surface Soil Samples for Volatile Organic Compound (VOC) Analysis in
Closed-System Vials

Use the appropriate decontaminated stainless steel or Teflon sampling device to collect the sample.
Retrieve the sampling device and slowly decant off any liquid phase.

Complete the sample label by filling in the appropriate information. Do not cover the label with tape.
Place the tared or pre-weighed, pre-labeled 40-mL VOA vial and cap on the scale.

With the aid of a clean stainless stee] spatula, quickly add 5 grams of soil to the vial.

Imumediately secure the Teflon-lined cap on the sample container,

Repeat the procedure for the remaining two vials.

Collect percent moisture sample in a 40-mL VOA vial or 60-mL jar with Teflon sealed cap. Fill the
entire sample container with soil, no headspace.

Store samplers at 4© Celsius, and ship the sample to the analytical laboratory. The sample must be
received by the laboratory within 48 hours of sample collection.

PNRA B ON

o

7.0 Reference
U.S. Environmental Protection Agency. 2004. Contract Laboratory Program (CLP) Guidance for Field Samplers,

Final. EPA-540-R-00-003, August.

. 1989. Monitoring Management Branch of the Environmental Services Division, Region I CERCLA
Quality Assurance Manual. Final Copy. Revision 1. October.
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1.0 Objective
The objective of this standard operating procedure (SOP) is to define the techniques and requirements
for collecting surface soil samples.

2.0 Background

Surface soils are generally defined as the soils extending from ground surface to approximately 30
centimeters (cm) (1 foot) below ground surface (bgs). Surface soil samples are frequently collected from
0 to 15 cm (0 to 6 inches) bgs. The techniques and protocols described herein may be used to collect
other surface media, including sediment and sludge.

2.1 Definitions
Surface Soil - The soil that exists down from the surface approximately 30 cm (1 foot). Depending on
application, the soil interval to be sampled will vary.

Grab Sample - A discrete portion or aliquot taken from a specific location at a given point in time.

Composite - Two or more sub-samples taken from a specific media and site at a specific point in time.
The sub-samples are collected and mixed, then a single average sample is taken from the mixture.

Spoon/Scoop - A small stainless steel or Teflon® utensil approximately 15 cm (6 inches) in length with a
stem-like handle.

Trowel - A small stainless steel or Teflon shovel approximately 15 to 20 cm (6 to 8 inches) in length with
a slight (approximately 140°) curve across the length. The trowel has a stem-like handle (for hand

operation). Samples are collected with a spooning action.

2.2 Discussion
Surface soil samples are collected to determine the type(s) and level(s) of contamination and are often

important to risk assessment. These samples may be collected as part of an investigative plan, site-
specific sampling plan, and/or as a screen for “hot spots,” which may require more extensive sampling.

Sediment(s) and sludge(s) that have been exposed by evaporation, stream rerouting, or any other means
are collected by the same methods as those for surface soil(s). Typically the top 1 to 2 cm of material,
including vegetation, are carefully removed before collection of the sample.

Surface soil and exposed sediment or sludge are collected using stainless steel and/ or Teflon-lined
trowels or scoops.
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2.3 Associated Procedures

CDM Federal SOP 1-2, Sample Custody

CDM Federal SOP 2-1, Packaging and Shipping Environmental Samples

CDM Federal SOP 4-1, Field Logbook Content and Control

CDM Federal SOP 4-5, Field Equipment Decontamination at Non-Radioactive Sites

3.0 Responsibilities

Site Manager - The site manager is responsible for ensuring that sampling efforts are conducted in
accordance with this procedure and any other SOPs pertaining to specific media sampling. The site
manager must also ensure that the quantity and location of surface soil samples collected meet the

requirements of the site-specific plans.

Field Team Leader - The field team leader is responsible for ensuring that field personnel collect surface
soil samples in accordance with this procedure and other relevant procedures.

4.0 Required Equipment

Insulated cooler and clear waterproof sealing tape

Ice bags or “blue ice”

Latex or appropriate gloves

Plastic zip-top bags

Personal protective clothing and equipment

Stainless steel and/or Teflon-lined spatulas and pans, trays, or bowls
Stainless steel and /or Teflon-lined trowels or spoons (or equipment as specified in the site-
specific plans)

Plastic sheeting

Project plans (work plan/health and safety plan)

Appropriate sample containers

Field logbook

Indelible black ink pen and/or marker

Sample chain-of-custody forms

Custody seals

Decontamination supplies

Additional equipment is discussed in Section 5.2.2, VOC Field Sampling/Preservation Methods.

5.0 Procedures

5.1 Preparation
The following steps must be followed when preparing for sample collection:

1. Deon the appropriate personal protective clothing as dictated by the site-specific health and safety
plan.

2. Locate sampling location(s) in accordance with project documents (e.g., work plan) and
document pertinent information in the appropriate field logbook. When possible, reference
locations back to existing site features such as buildings, roads, intersections, etc.
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3. Processes for verifying depth of sampling must be specified in the site-specific plans.

4. Place clean plastic sheeting on a flat, level surface near the sampling area, if possible, and place

equipment to be used on the plastic; place the insulated cooler(s) on separate plastic sheeting.

5. A clean, decontaminated trowel, scoop, or spoon will be used for each sample collected. Other

equipment may be used (e.g., shovels) if constructed of stainless steel.

5.2 Collection
The following general steps must be followed when collecting surface soil samples:

1. Surface soil samples are normally collected from the least contaminated to the most
contaminated areas, if known.

2. Document the sampling events, recording the information in the designated field logbook.
Document any and all deviations from SOPs in the field logbook and include rationale for
changes. See CDM Federal SOP 4-1.

3. Carefully remove stones, vegetation, snow, etc. from the ground surface in the immediate
vicinity of the sampling location.

4. First collect required sample aliquot for volatile analyses as well as any other samples that would

be degraded by aeration. Follow with collection of samples for other analyses.
5. Decontaminate sampling equipment between sample locations. See CDM Federal SOP 4-5.

5.2.1 Method for Collecting Samples for Volatile Organic Compound (VOC) Analysis
The requirements for collecting grab samples of surface soil for VOCs or other samples degraded by
aeration are as follows:

1. VOC samples shall be collected with the least disturbance possible.

2. VOC samples shall be collected as grab samples; however, the method of collection will vary
from site to site, based on data quality objectives and the degree of known or suspected
contamination.

3. Complete sample label by filling in the appropriate information and securing the label to the
container. Cover the sample label with a piece of clear tape.

4. Use aclean stainless steel or Teflon-lined trowel or spoon (or tube) to collect sufficient material

in one grab to fill the sample containers.

5. With the aid of a clean stainless steel spatula, quickly fill the sample containers directly from the
sampling device, removing stones, twigs, grass, etc,, from the sample. Fill the containers as full

and compact as possible to minimize headspace,

6. Immediately secure the Teflon-lined cap(s) on the sample container(s).
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7. Wipe the containers with a clean Kimwipe or paper towel to remove any residual soil from the
exterior of the container.

8. Place the containers in individual zip-top plastic bag(s) and seal the bag(s).

9. Pack all samples as required. Include properly completed documentation and affix signed and
dated custody seals to the cooler lid.

Note: A trip blank should be included with sample coolers containing VOC samples, QC sample
requirements vary from project to project. Consult the project-specific work plan for requirements.

5.2.2 VOC Field Sampling/Preservation Methods

The following four sections contain SW-846 test methods for sampling and field preservation. These
methods include EN CORE™ Sampler Method for low-level analyses, EN CORE Sampler Method for
high-level analyses, acid preservation for low-level analyses, and methanol preservation for high-level
analyses. These methods are very detailed and contain equipment requirements at the beginning of each
section.

When collecting soil samples using the EN CORE Sampler Method, collection of soil for moisture
content analysis is required. Results of this analysis are used to adjust “wet” concentration results to
“dry” concentrations to meet analytical method requirements.

Note: Some variations from these methods (e.g., sample volume) may be required depending on the
contracted analytical laboratory.

5.2.2.1 EN CORE Sampler Collection for Low Level Analyses (21 ug/kg)
EN CORE Sampling Equipment Requirements
The following equipment is required for low-level analysis:

*  Three 5-gram (g) samplers

Note: The sample volume requirements are general requirements. Actual sample volumes, sizes, and
quantities may vary depending on client or laboratory requirements.

One 110-milliliter (mL) (4-ounce) widemouth glass jar or applicable container for moisture analysis
*=  One T-handle
= Paper towels

EN CORE Sampling Steps for Low Level Analysis
1. Remove sampler and cap from package and attach T-handle to sampler body.

2. Quickly push the sampler into a freshly exposed surface of soil until the O-ring is visible within
the hole on the side of the T-handle. If the O-ring is not visible within this window, then the
sampler is not full.
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Extract the sampler and wipe the sampler head with a paper towel so that the cap can be tightly
attached.

Push cap on with a twisting motion to secure to the sampler body.

Rotate the sampler stem counterclockwise until stem locks in place to retain sample within the
sampler body.

Fill out sample label and attach to sampler.
Repeat procedure for the remaining two samplers.

Collect moisture sample in 110-mL (4-ounce) widemouth jar using a clean stainless steel spoon
or trowel.

Store samplers at 4° Celsius (C), +2°C. Samples must be shipped and delivered to the analytical
laboratory for extraction within 48 hours.

Note: Verify requirements for extraction/holding times.

5.2.2.2 Acid Preservation Sampling for Low Level Analyses (21 pg/kg)

Note: Determine specific field acid preservation procedure based on the requirements specified in the
analytical method to be employed. Variations between analytical methods exist with respect to field acid
preservation.

Acid Preservation Sampling Equipment Requirements
The following equipment and supplies are required if field acid preservation is required:

One 40 mL VOA vial with acid preservation (for field testing of scil pH)

Two pre-weighed 40 mL VOA vials with acid preservative and stir bar (for lab analysis)

Two pre-weighed 40 mL VOA vials with water and stir bar (in case samples cannot be pre-
preserved)

One pre-weighed jar that contains methanol or a pre-weighed empty jar accompanied with a
pre-weighed vial that contains methanol (for screening sample and/or high level analysis)

One 110-mL (4-0z) widemouth glass jar or applicable container for moisture analysis

One 55-mL (2-0z) jar with acid preservative (in case additional acid is needed due to high soil pH)
One appropriately sized scoop capable of delivering 1 g of solid sodium bisulfate

pH paper

Weighing scale capable of reading to 0.01 g

Set of balance weights used in daily balance calibration

Gloves for working with pre-weighed sample vials

Paper towels

Sodium bisulfate acid solution (NaHS0s)

A cutoff plastic syringe or other coring device capable of collecting sufficient sample volume (5 g)

Technical Standard Operating Procedures




Surface Soil Sampling Revision: 5

SOP 1-3

Date: March 1, 2004
Page 6 of 11

Testing Effervescing Capacity of Soils

Soils must be tested with acid to determine the amount of effervescing that will occur when preserved
with acid. Effervescing will drive off VOCs as well as create a high pressure in a sealed vial that could
result in the explosion of the sample container. The following steps provide information on the
effervescing capacity of the soil.

1.

2.

Testing Buffering Capacity of Soils
The soils must be tested to determine the quantity of acid that is required to achieve a pH reading of <2

standard units (STUs). The following steps will assist in determining this quantity.

1.

Place approximately 5 g of soil into a vial that contains acid preservative and no stir bar.
Do not cap this vial as it may EXPLODE upon interaction with the soil.
Observe the sample for gas formation (due to carbonates in the soil).

If vigorous or sustained gas emissions are observed, then acid preservation is not acceptable to
preserve the sample.

» In this case the samples need to be collected in the VOA vials with only water and a stir bar.
The vials with acid preservative CANNOT be used.

If a small amount or no gas formation occurs, then acid preservation is acceptable to preserve the
sample. Keep this testing vial for use in the buffering test detailed below.

» In this case the samples need to be collected in the VOA vials with the acid preservative and
a stir bar.

If acid preservation is acceptable for sampling soils, then the sample vial that was used to test the
effervescing capacity of the soils can be used to test the buffering capacity.

Cap the vial that contains 5 g of scil, acid preservative, and no stir bar from Step 1 in the
effervescing test.

Shake the vial gently to homogenize the contents.

Open the vial and check the pH of the acid solution with pH paper.

» If the pH paper reads below 2, then the sampling can be done in the two pre-weighed 40 mL
VOA vials with the acid preservative and stir bar. Since the pH was below 2, it is not
necessary to add additional acid to the vials.

» If the pH paper reads above 2, then additional acid needs to be added to the sample vial.

Use the jar with the solid sodium bisulfate acid and add another 1 g of acid to the sample.
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6.

7.

Cap the vial and shake thoroughly again.
Repeat Step 4.

» If the pH paper reads below 2, then the sampling can be done in the two pre-weighed 40 mL
VOA vials with the acid preservative and stir bar and 1 g extra of acid.

» Make a note of the extra gram of acid needed so the same amount of acid can be added to the
vials the lab will analyze.

= If the pH paper reads above 2, repeat Steps 5 through 7 until the sample pH <2 STUs.

Now that the soil chemistry has been determined, the actual sampling can occur. The procedure stated
below assumes the correct vials are used based on the guidance discussed.

Sample Preservation Steps

1.

2.

10.

11

12.

Wear gloves during all handling of pre-weighed vials.

Add more acid if necessary (based on the buffering capacity testing discussed in the previous
section).

Quickly collect a 5-g sample using a cutoff plastic syringe or other coring device designed to
deliver 5 g of soil from a freshly exposed surface of soil.

Carefully wipe exterior of sample collection device with a clean paper towel.

Quickly transfer the sample to the appropriate VOA vial, using caution when extruding the
sample to prevent splashing of the acid in the vial.

Remove any soil from the threads of the sample vial using a clean paper towel.

Cap vial and weigh the jar to the nearest 0.01 g.

Record exact weight on sample label.

Repeat sampling procedure for the duplicate VOA vial.

Weigh the vial containing methanol preservative to the nearest 0.01 g. If the weight of the vial
with methanol varies by more than 0.01 g from the original weight recorded on the vial, discard
the vial. If the weight is within tolerance, it can be used for soil preservation below.

Take the empty jar or the jar that contains the methanol preservative.

Quickly collect a 5-g or 25-g sample using a cutoff plastic syringe or other coring device designed

to deliver 5 g or 25 g of soil from a freshly exposed surface of soil. The 5-g or 25-g size is dependent
on who is doing the sampling and requirements specified by the client or analytical laboratory.
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13. Carefully wipe the exterior of the collection device with a clean paper towel.

14. Quickly transfer the soil to an empty jar or a jar that contains methanol. If extruding into a jar
that contains methanol, be careful not to splash the methanol outside of the vial.

15. If the jar used to collect the soil plug was empty before the soil was added, immediately preserve
with the methanol provided, using only one vial of methanol preservative per sample jar.

16. Remove any soil from the threads of the sample vial using a clean paper towel and cap the jar.

17. Weigh the jar with sample to the nearest 0.01 g and record the weight on the sample label.

18. Collect dry weight sample using a clean stainless steel spoon or trowel.

19. Store samples at 4°C, £2°C.

20. Ship sample containers to the analytical laboratory with plenty of ice and in accordance with
Department of Transportation (DOT) regulations (CORROSIVE. FLAMMABLE LIQUID.
POISON).

5.2.2.3 EN CORE Sampler Collection for High Level Analyses (2200 ug/kg)
EN CORE Sampling Equipment Requirements
The following equipment is required for high-level analysis.

=  One 5-g sampler or one 25-g sampler

Note: The volume requirements specified are general requirements. Actual sample volumes, container
sizes, and quantities may vary depending on client or laboratory requirements.

*  One 110-mL (4-0z) widemouth glass jar or applicable container specified for moisture analysis
= One T-handle
= Paper towels

EN CORE Sampling Steps for High Level Analysis

1. Remove sample and cap from package and attach T-handle to sampler body.

2. Quickly push the sampler into freshly exposed surface of soil until the O-ring is visible within the
hole/window on the side of the T-handle. If the O-ring is not visible within the window/hole,
then the sampler is not full.

3. Use a clean paper towel to quickly wipe the sampler head so that the cap can be tightly attached.

4. Push cap on with a twisting motion to secure to the sampler body.

5. Fill out sample label and attach to sampler.

m Technical Standard Operating Procedures



SOP 1-3

Surface Soil Sampling Revision: 5

Date: March 1, 2004
Page 9 of 11

Rotate sampler stem counterclockwise until the stem locks in place to retain the sample within
the sampler body.

Collect moisture sample in 110-mL (4-oz) widemouth glass jar or designated container using a
clean stainless steel spoon or trowel.

Store samplers at 4°C, 2°C. Samples must be shipped and delivered to the analytical laboratory
for extraction within 48 hours.

Note: Verify requirements for extraction/holding times.

5.2.2.4 Methanol Preservation Sampling for High Level Analyses (2200 ug/kg)
Methanol Preservation Sampling Equipment Requirements

One pre-weighed jar that contains methanol or a pre-weighed empty jar accompanied with a
pre-weighed vial that contains methanol (laboratory grade)

One dry weight cup

Weighing balance that accurately weighsto 0.01 g

Set of balance weights used in daily balance calibration

Latex gloves

Paper towels

Cutoff plastic syringe or other coring device to deliver 5 g or 25 g of soil

Sampling Preservation Steps

1.

2.

Wear gloves during all handling of pre-weighed vials.

Weigh the vial containing methanol preservative to the nearest 0.01 g. If the weight of the vial with
methanol varies by more than 0.01 g from the original weight recorded on the vial, discard the vial.
If the weight is within tolerance, it can be used for soil preservation/collection below.

Take the empty jar or the jar that contains the methanol preservative.

Quickly collect a 5-g or 25-g sample using a cutoff plastic syringe or other coring device
designed to deliver 5 g or 25 g of soil from a freshly exposed surface of soil.

Carefully wipe the exterior of the collection device with a clean paper towel.
Quickly transfer the soil to an empty jar or a jar that contains methanol. If extruding into a jar
that contains methanol, be careful not to splash the methanol outside of the vial. Again, the type

of jar used is dependent on the client or laboratory requirements.

If the jar used to collect the soil plug was empty before the soil was added, immediately preserve
with the methanol provided, using only one vial of methanol preservative per sample jar.

Remove any soil from the exterior of the vial using a clean paper towel and cap the sample jar.
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9. Weigh the jar with the soil in it to the nearest 0.01 g and record the weight on the sample label.
10. Collect a dry weight sample using a clean stainless steel spoon or trowel,

11. Store samples at 4°C £2°C.

12. Ship sample containers with plenty of ice to the analytical laboratory in accordance with DOT
regulations (CORROSIVE., FLAMMABLE LIQUID, POISON).

5.2.3 Method for Collecting Samples for Nonvolatile Organic or Inorganic Compound Analysis
The requirements for collecting samples of surface soil for nonvolatile organic or incrganic analyses are
as follows:

1. Label each sample container with the appropriate information. Secure the label by covering it
with a piece of clear tape.

2. Use a decontaminated stainless steel or Teflon-lined trowel or spoon to obtain sufficient sample
from the required interval and sub-sampling points, if necessary, to fill the specified sample
containers.

3. Empty the contents of each fill of the sampling device directly into a clean stainless steel or
Teflon-lined tray or bowl.

4. Homogenize the sample by mixing with a spoon, spatula, or trowel.

5. Use the spoon, spatula, or trowel to distribute the uniform mixture into the labeled sample
containers. Fill organic sample containers first, then inorganics.

6. Secure the appropriate cap on each container immediately after filling it.
7. Wipe the sample containers with a clean Kimwipe or paper towel to remove any residual soil.
8. Place sample containers in individual zip-top plastic bags and seal the bags.

9. Pack all samples as required. Include properly completed documentation and affix custody seals
to the cocler lid.

10. Decontaminate sampling equipment according to CDM Federal SOP 4-5.

6.0 Restrictions/Limitations

When grab sampling for VOC analysis or for analysis of any other compound(s) that may be degraded
by aeration, it is necessary to minimize sample disturbance and, hence, analyte loss. The
representativeness of this sample is difficult to determine because the collected sample represents a
single point, is not homogenized, and has been disturbed.
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Reason for Clarification: Include 1) sample collection procedures for VOCs using 40-ml closed-system vials
and 2) soil homogenization procedure,

2.1 Definitions, add {on page 1 of 21):

Homogenization - The process of mixing individual grab samples in order to minimize the bias in sample
representativeness introduced by the natural stratification of constituents within the sample.
Homogenization of soil is accomplished by thoroughly mixing the collected soil with a stainless steel spoon
or spatula in the following manner. The soil should be scraped from the stainless steel container sides,

1 corners, and bottom, then rolled into the middle and initially mixed. The soil is then quartered and moved to
the four quarters of the container. Each quarter of the sample should be mixed individually, then rolled to
the center of the stainless steel container sample mixed again.

For the definition of Liner add:
Only stainless steel or Teflon® liners are to be used when sampling soil.
Add a Section 5.2.5.4 (page 11) to add an option for closed system vials:

5.2.5.4 Soil Sample Collection for Volatile Organic Compound (VOC) Analysis in Closed-System Vials
This procedure follows EPA’s CLP Sample Collection Guidelines for Volatile Organic Analytes (VOAs) in Soil by
SW-846 Method 5035A, May 2004, Option 1 (Appendix B of EPA’s Contract Laboratory Guidance for Field
Samplers).

Required Equipment
In addition to required equipment listed in Section 4.0, the following equipment is also needed:

®  Tared or pre-weighed, pre-labeled 40 milliliter (mL) volatile organic analysis (VOA) vials containing a
magnetic spin bar (three per sample)

" 60-mL glass jar with Teflon sealed cap or one 40-mL VOA vial
Sample labels
Portable scale

®  Stainless steel spatula

CDM FEDERAL PROGRAMS CORPORATION Technical Standard Operating Procedures
TSOP-1-4.RAC
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Method for Collecting Subsurface Soil Samples for Volatile Organic Compound (VOC) Analysis in
Closed-System Vials

Use the appropriate decontaminated stainless steel or Teflon sampling device to collect the sample.
Open the split-spoon, core liner, or other subsurface soil sampler.

Complete the sample label by filling in the appropriate information. Do not cover the label with tape.
Place the tared or pre-weighed, pre-labeled 40-mL VOA vial and cap on the scale.

With the aid of a clean stainless steel spatula, quickly add 5 grams of scil to the vial.

Immediately secure the Teflon-lined cap on the sample container.

Repeat the procedure for the remaining two vials.

Collect percent moisture sample in a 40-mL VOA vial or 60-mL jar with Teflon sealed cap. Fill the
entire sample container with soil, no headspace.

9. Store samplers at 4° Celsius, and ship the sample to the analytical laboratory. The sample must be
received by the laboratory within 48 hours of sample collection.

e e N

7.0 Reference
U.S. Environmental Protection Agency. 2004. Contract Laboratory Program (CLP) Guidance for Field Samplers,

Final. EPA-540-R-00-003, August.

. 1989. Monitoring Management Branch of the Environmental Services Division, Region Il CERCLA
Quality Assurance Manual. Final Copy. Revision 1. October.
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1.0 Objective

The objective of this standard operating procedure (SOP) is to define the techniques and requirements
for collecting soil samples from the unconsolidated zone. Techniques include use of hand augers,
Shelby tubes, continuous core samplers, and split-spoon samplers.

2.0 Background

2.1 Definitions
Unconsolidated Zone - The layer of soil above bedrock that exists in a relatively loose state.

Hand Auger - A stainless steel cylinder (bucket) approximately 7 to 10 centimeters (cm) (3 to 4 inches)
in diameter and 30 cm (1 foot) in length, open at both ends with the bottom edge designed to twist into
the soil and cut out a soil core. The bucket collects the soil sample. The auger has a T-shaped handle (for
hand operation) attached to the top of the bucket by extendable stainless steel rod(s).

Shelby Tube - A cylindrical sampling device, generally made of steel, that is driven into the subsurface
soil through the hollow-stem auger. The tube, once retrieved, may be capped and the undisturbed soil
sample extruded in the laboratory prior to analysis.

Split-Spoon/Split-Barrel Sampler - A cylindrical sampling device generally made of carbon steel that
fits into a hollow-stem auger. The spoon is hinged lengthwise, which allows the sample to be retrieved

by opening (“splitting”) the spoon.
Slide Hammer - A device consisting of a drive weight (hammer) and a drive weight fall guide.

Subsurface Soil - The soil that exists deeper than approximately 30 cm (1 foot ) from the surface but
above bedrock or any other consolidated material.

Grab Sample - A discrete portion or aliquot taken from a specific location at a given point in time.

Liner - A cylindrical sampling device, generally made of brass, stainless steel, or Teflon® that is placed
inside a split-spoon or hand auger bucket to collect undisturbed samples.

Composite Sample - Two or more sub-samples taken from a specific media and site at a specific point
in time, The sub-samples are collected and mixed, and then a single average sample is taken from the
mixture.

Auger Flight - A steel section length attached to an auger to extend the auger and remove
unconsolidated material as coring depth increases.
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2.2 Discussion

Shallow subsurface soil samples (to depths between 0.15 em to 3 meters (m) [6 inches and 10 feet]) may
be collected using hand augers. However, soil samples collected with a hand auger are commonly of
poorer quality than those colleeted by split-spoon/ split-barrel or Shelby tube samplers since the soil
sample is disturbed in the augering process. Split-spoon/ split-barrel and Shelby tube liners are generally
used during collection of soil samples using a hollow-stem auger, but may also be used to collect
undisturbed soil samples from hand auger borings using a slide-hammer device. Liners are used to
minimize the loss of volatile organic compounds (VOCs). The size and construction material of sampling
devices should be selected based on project and analytical objectives and defined in site-specific plans.

2.3 Associated Procedures

CDM Federal SOP 1-2, Sample Custody

CDM Federal SOP 2-1, Packaging and Shipping Environmental Samples

CDM Federal SOP 3-5, Lithologic Logging

CDM Federal SOP 4-1, Field Logbook Content and Control

CDM Federal SOP 4-5, Field Equipment Decontamination at Nonradioactive Sites

3.0 Responsibilities

Site Manager - The site manager is responsible for ensuring that field personnel are trained in the use
of this procedure and the required equipment, and for ensuring that subsurface soil samples are
collected in accordance with this procedure and any other SOPs pertaining to specific media sampling.
The site manager must also ensure that the quantity and location of subsurface soil samples collected
meet the requirements of the site-specific plans.

Field Team Leader - The field team leader is responsible for ensuring that field personnel collect
subsurface soil samples in accordance with this SOP and other relevant procedures.

4.0 Required Equipment
4.1 General

Site-specific plans

Field logbook

Indelible black ink pens and markers

Labels and appropriate forms/documentation for sample shipment
Clear, waterproof tape

Appropriate sample containers

Insulated cooler(s) and waterproof sealing tape

Ice bags or “blue ice”

Latex or appropriate gloves

Plastic zip-top bags

Personal protective clothing and equipment

Stainless steel and/or Teflon-lined spatulas and pans, trays, bowls, trowels, or spoons
Plastic sheeting

Decontamination supplies

Additional equipment is discussed in Section 5.2.5, Field Sampling/ Preservation Methods.
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4.2 Mannal (Hand) Augering

T-handle

Hand auger: flighted-, bucket-, or tube-type auger as required by the site-specific plans
Extension rods

Wrench(es), pliers

Slide-hammer with extension rods

4.3 Split-Spoon/Split-Barrel and Shelby Tube Sampling

»  Drill rig equipped with a 63-kilogram (kg) (140-1b) drop hammer and sufficient hollow-stem
augers to drill to the depths required by the site-specific plans.

» Sufficient numbers of split-spoon/split-barrel or Shelby tube samplers so that at least one is
always decontaminated and available for sampling. Three split-spoon/split-barrel or Shelby
tube samplers are generally the minimuim necessary. (Shelby tubes are usually used only once.)
Split-spoon liners (as appropriate).

Wrench{es), hammer.

5.0 Procedures
5.1 Preparation

1. Don the appropriate personal protective clothing as dictated by the site-specific health and
safety plan.

2. Locate sampling location(s) in accordance with project documents (e.g., work plan) and
document pertinent information in the appropriate field logbook. When possible, reference
locations back to existing site features such as buildings, roads, intersections, efc.

3. Processes for verifying depth of sampling must be specified in the site-specific plans.
4. Clear away vegetation and debris from the ground surface at the boring location.

5. Prepare an area next to the sample collection location for laying out cuttings by placing plastic
sheeting on the ground to cover the immediate area surrounding the borehole.

6. Setup a decontamination line, if decontamination is required, in accordance with CDM Federal
SOP 4-5.

5.2 Collection
The following general steps must be followed when collecting all subsurface soil samples:

1. VOC samples or samples that may be degraded by aeration shall be collected first and with the
least disturbance possible.

2. Sampling information shall be recorded in the field logbook and on any associated forms.
Describe lithology, according to CDM Federal SOP 3-5, in the field logbook or on the lithologic

log form.
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5.2.1 Manual (Hand) Augering
The following steps must be followed when collecting hand-augered samples:

1.

10.

11

12.

Specific sampling devices to be used shall be identified in the site-specific plans and recorded in
the field logbook.

Care must be taken to prevent cross-contamination and misidentification of samples.

Sample containers containing samples for VOC analysis should be filled completely to
minimize headspace.

Auger to the depth required for sampling. Place cuttings on plastic sheeting or as specified in
the site-specific plans. If possible, lay out the cuttings in stratigraphic order.

Throughout the augering, make detailed notes concerning the geologic features of the soil or
sediments in the field logbook.

Cease augering when the top of the specified sampling depth has been reached. If required,
remove the auger from the hole and decontaminate the auger or use a separate decontaminated
auger, then obtain the sample.

Collect a grab sample for VOC analyses (or samples that may be degraded by aeration)
immediately and place in sample container. Sample bottles should be filled completely to
minimize headspace.

Remaining sample should be homogenized for other analyses prior to placing samples in the
appropriate containers. Label containers as required.

Wipe containers with a clean Kimwipe or paper towel to remove residual soil from the exterior
of the container(s).

Label the sample container with the appropriate information. Secure the label by covering it
with a piece of clear tape.

Place the containers in zip-top plastic bags and seal the bags. Pack samples in a cooler with ice.
Proceed with further sampling, as required by the site-specific plans.

When all sampling is complete, dispose of cuttings, plastic sheeting, etc., as specified in the site-
specific plans.

Complete the field logbook entry and other appropriate forms, being sure to record all relevant
information before leaving the site.

Properly package all samples for shipment and complete all necessary sample shipment
documentation. Remand custody of samples to the appropriate personnel. See CDM Federal
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SOPs 1-2 and 2-1 or site-specific plans.
5.2.2 Mannal (Hand) Augering Using a Tube Sampler with Liner or Slide-Hammer
The following steps must be followed when collecting hand-augered samples using a tube sampler

with liner or slide-hammer

1. Anger to the depth required for sampling. Place cuttings on the plastic sheeting as specified in
the site-specific plans. If possible, lay ont the cuttings in stratigraphic order.

2. Throughout augering, make detailed notes in the field logbook concerning the geologic features
of the soil or sediments.

3. Cease augering when the top of the specified sampling depth has been reached. Remove the
auger from the hole and decontaminate.

4. Prepare a decontaminated tube sampler by installing a decontaminated liner in the auger tube.

5. Obtain the sample by driving the sample tube through the sample interval with the slide-
hammer. Remove the liner from the tube and immediately cover the ends with Teflon tape and
cap the ends of the tube. Seal the caps with waterproof tape.

6. Wipe sealed liners with a clean Kimwipe or paper towel.

7. Label the sealed liners as required in the site-specific plans. Mark the top and bottom of the
sample on the outside of the liner.

8. Place sealed liners in zip-top plastic bags and seal the bags. Pack samples in a chilled cooler.
9. Proceed with further sampling, as required by the site-specific plans.

10. When sampling is complete, dispose of cuttings, plastic sheeting, etc., as specified in the site-
specific plans.

11. Decontaminate all equipment according to CDM Federal SOP 4-5 between each sample.

12. Complete the field logbook entry and other forms, being sure to record all relevant information
before leaving the site.

13. Properly package all samples for shipment and complete all necessary sample shipment
documentation. Remand cnstody of samples to the appropriate personnel. See CDM Federal
SOPs 1-2 and 2-1 or site-specific plans.

5.2.3 Split-Spoon/Split Barrel Sampling
Note: Steps 1 through 12 describe activities to be performed by a licensed drilling contractor, not CDM

personnel.

The following steps must be followed when collecting split-spoon samples:
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10.

11

12,

13.

14.

15.

16.

Remove any pavement and subbase material from an area of twice the bit diameter, if

necessary.
The drilling rig will be decontaminated at a separate location prior to drilling, per C