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EXECUTIVE SUMMARY 

 
Resolution Consultants has prepared this sampling and analysis plan (SAP) Addendum to 
address potential shallow groundwater impacts associated with water that infiltrated the 
Solid Waste Management Unit (SWMU) 39 excavation during the Building S-74 slab and 
sub-slab soil removal activities conducted in the summer of 2012.  The removal excavation 
encountered the side wall of an underground storage tank pit, resulting in the pea-gravel backfill 
and trapped water sloughing off into the excavation.  L ow concentrations of perchloroethylene 
(PCE; 6 micro grams per liter [µg/L]) were detected in the backfill water; however, the excavation 
was backfilled with soil.    
 
The objective of this SAP Addendum is to evaluate whether the perched groundwater is 
horizontally continuous beneath the sub-slab close to SWMU 39 and if so, determine whether it is 
impacted with chlorinated solvents.  The information provided in the SAP Addendum worksheets is 
based on the SWMU 39 soil removal action data presented by Lee and Ryan at the February 2013 
Base Cleanup Team (BCT) meeting.  Only those worksheets that are relevant to the 
perched groundwater evaluation that are specific to tasks not included in the 
UFP Quality Assurance Project Plan — Remediation of SWMU 39 T CE Plume (Lee and Ryan, 
March 2012) are included in this addendum.  The original SAP (Lee and Ryan, March 2012) is 
provided in Appendix A for reference.  The worksheets specifically included in this Addendum are 
the following:   
 
Worksheet #1 Title and Approval Page 
Worksheet #2 Sampling and Analysis Plan Identifying Information 
Worksheet #3 Distribution List 
Worksheet #5 Project Organizational Chart 
Worksheet #6 Communication Pathways 
Worksheet #7 Personnel Responsibilities Table 
Worksheet #9 Project Planning Session Participants Sheet 
Worksheet #11 Data Quality Objectives/Systematic Planning Process 
Worksheet #12 Field Quality Control Samples 
Worksheet #14 Field Project Tasks 
Worksheet #15 Reference Limits and Evaluation Table 
Worksheet #17 Sampling Design and Rationale 
Worksheets#18, 19, 20, & 30 Location Specific Sampling Methods/SOP Requirements Table 
Worksheet #21 Project Sampling SOP References Table 
Worksheet #22 Field Equipment Calibration, Maintenance, Testing and 

Inspection Table 
Worksheet #23 Analytical SOP Reference Table 
Worksheet #28 Laboratory QC Samples Table 
Worksheet #34-36 Data Verification and Validation 
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List of Acronyms  

 
BCT Base Cleanup Team 
bgs Below Ground Surface 
 
C Celsius 
CAS Chemical Abstracts Service 
CLEAN Comprehensive Long-Term Environmental Action Navy 
COPC Contaminant of Potential Concern 
CTO Contract Task Order 
 
DL   Detection Limit 
DoD   Department of Defense 
DPT Direct Push Technology 
DQO Data Quality Objective 
DSWM Division of Solid Waste Management  
 
ELAP Environmental Laboratory Accreditation Program 
 
FTL Field Team Leader 
 
GC/MS Gas Chromatograph/Mass Spectrometer 
 
HCL Hydrochloric Acid 
HSM Health and Safety Manager 
 
ICAL Initial Calibration 
ID Identification 
IR Installation Restoration 
 
LCS Laboratory Control Sample 
LCSD Laboratory Control Sample Duplicate 
LOD Limit of Detection 
LOQ Limit of Quantification 
 
MCL Maximum Contaminant Level 
mg/L    Milligrams per liter 
mL milliliter 
MS/MSD Matrix Spike/Matrix Spike Duplicate 
mV Millivolt 
 
NA Not Applicable 
NAVFAC Naval Facilities Engineering Command 
NAVFAC Midwest Naval Facilities Engineering Command Midwest Division 
NIRIS Naval Installation Restoration Information Solution 
NSA Naval Support Activity  
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% Percent 
%R Percent Recovery 
PAL Project Action Level 
PDF Portable document format 
PM Project Manager 
PVC Polyvinyl chloride 
 
QA Quality Assurance 
QAO Quality Assurance Officer 
QAPP Quality Assurance Project Plan 
QC Quality Control 
QSM Quality Systems Manual 
 
RCRA Resource Conservation and Recovery Act 
RFI Resource Conservation and Recovery Act Facility Investigation 
RPD Relative Percent Difference 
RPM Remedial Project Manager 
RSL Regional Screening Level 
 
SAP Sampling and Analysis Plan 
SOP Standard Operating Procedure 
SSO Site Safety Officer 
SWAP Safe Work Assessment Permit 
SWMU Solid Waste Management Unit 
 
TBD To Be Determined 
TDEC Tennessee Department of Environment and Conservation 
TOM Task Order Manager 
 
UFP Uniform Federal Policy 
USEPA United States Environmental Protection Agency 
USGS United States Geological Survey 
 
VOC Volatile Organic Compound 
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TIER II Sampling and Analysis Plan Addendum 
SWMU 39 Sub-Slab Groundwater Sampling 

NSA Mid-South; Millington, Tennessee 
SAP Worksheet #2 

Revision No:  0; May 2013 
 
SAP WORKSHEET #2: SAMPLING AND ANALYSIS PLAN IDENTIFYING INFORMATION 
(UFP-QAPP Manual Section 2.2.4) 

 
Site Name/Number: SWMU 39 Sub-Slab Groundwater Sampling 
 NSA Mid-South; Millington, Tennessee 
 
Operable Unit:  Not Applicable (NA) 
 
Contractor Name:  Resolution Consultants 
 
Contract Number:  N62470-11-D-8013 
 
Contract Title:  Comprehensive Long-Term Environmental Action (CLEAN) 
 
Work Assignment No.:  Contract Task Order (CTO) F278 
 
1. This Sampling and Analysis Plan (SAP) was prepared in accordance with the requirements 

of:  Uniform Federal Policy for Quality Assurance Plans (UFP-QAPP) (USEPA, 2005), 
U.S. Environmental Protection Agency (USEPA) Guidance for Quality Assurance Project 
Plans, EPA QA/G-5 (USEPA, 2002), and Guidance on Systematic Planning Using the Data 
Quality Objective Process (USEPA, 2006). 

 
2. Identify regulatory program:  Resource Conservation and Recovery Act (RCRA) 
 
3. This SAP is a project specific SAP. 

 
4. List organizational partners (stakeholders) and connection with lead organizations: 
 

Organization Partners/Stakeholders Connection 

TDEC Division of Solid Waste Management (TDEC DSWM) Lead Regulatory Oversight 

Naval Facilities Engineering Command Midwest (NAVFAC Midwest) Lead Agency 

NSA Mid-South Property Owner 

United States Geological Survey  Base Clean-up Team Partner 

Resolution Consultants Base Clean-up Team Partner 

 
5. Lead Agency:  NAVFAC Midwest 
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TIER II Sampling and Analysis Plan Addendum 
SWMU 39 Sub-Slab Groundwater Sampling 

NSA Mid-South; Millington, Tennessee 
SAP Worksheet #2 

Revision No:  0; May 2013 
 
6. If any required SAP elements and required information are not applicable to the project or 

are provided elsewhere, then note the omitted SAP elements and provide an explanation for 
their exclusion below:  Refer to the Table 1 C rosswalk for omitted worksheets and the 
rationale for the exclusion.   

 
Since this is a graded Tier II SAP, the following worksheets have been omitted:  #s 7, 8, 13, 24, 
25, 26, 27, 29, 31, 32, 33, and 37.  Though these specific worksheets have been omitted, the 
Tier I worksheet elements have been addressed either within other worksheets or the 
USP-SAP crosswalk format, found in Table 1.    

 
Table 1 

UFP Tier II SAP Crosswalk 
UFP SAP 

Worksheet # Required Information Crosswalk to Related Information 
A.  Project Management and Objectives 

Documentation 
1 Title and Approval Page SAP Worksheet 1 
2 SAP Identifying Information SAP Worksheet 2 
3 Distribution List SAP Worksheet 3 

4 Project Personnel Sign-Off Sheet 
Worksheet not provided; field personnel will be 
required to review SAP prior to activities.  
Empirical Laboratory will provide an email 
acknowledgement of receipt. 

Project Organization 
5 Project Organizational Chart SAP Worksheet 5 
6 Communication Pathways SAP Worksheet 6 
7 Personnel Responsibilities Table SAP Worksheet 7 

8 Special Personnel Training Requirements Table 
Worksheet not provided; no specialized or 
non-route training is anticipated.  Field personnel 
will adhere to the project standard operating 
procedures (SOPs).  

Project Planning/Problem Definition 
9 Project Scoping Session Participants Sheet SAP Worksheet 9 

10 Conceptual Site Model 
Worksheet provided in the attached QAPP — 
Remediation of SWMU 39 TCE Plume (Lee and 
Ryan, March 2012). 

11 Project Quality Objectives/Systematic Planning 
Process Statements SAP Worksheet 11 

12 Field Quality Control Samples SAP Worksheet 12 

13 Secondary Data Criteria and Limitations Table 
Worksheet not provided; the only relevant 
secondary data is described in the Project Planning 
Worksheet #9 and illustrated on Figure 11-1.   
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TIER II Sampling and Analysis Plan Addendum 
SWMU 39 Sub-Slab Groundwater Sampling 

NSA Mid-South; Millington, Tennessee 
SAP Worksheet #2 

Revision No:  0; May 2013 
 

Table 1 
UFP Tier II SAP Crosswalk 

UFP SAP 
Worksheet # Required Information Crosswalk to Related Information 

14 Summary of Project Tasks SAP Worksheet 14 
15 Reference Limits and Evaluation Tables SAP Worksheet 15 

16 Project Schedule/Timeline Table 
Worksheet not provided; project will start within 
two weeks after regulatory approval of 
SAP Addendum. 

B.  Measurement/Data Acquisition 

Sampling Tasks 
17 Sampling Design and Rationale SAP Worksheet 17 

18 Location-Specific Sampling Methods/SOP 
Requirements Table Combined SAP Worksheets 18, 19, 20, and 30 

19 Field Sampling Requirements Table Combined SAP Worksheets 18, 19, 20, and 30 
20 Field quality control (QC) Sample Summary Table Combined SAP Worksheets 18, 19, 20, and 30 
21 Project Sampling SOP References Table SAP Worksheet 21 

22 Field Equipment Calibration, Maintenance, Testing, 
and Inspection Table SAP Worksheet 22 

Analytical Tasks 

23 Analytical SOP References Table SAP Worksheet 23; laboratory SOPs will be 
provided upon request 

24 Analytical Instrument Calibration Table 
Worksheet not provided; laboratory will follow the 
procedures specified in the Department of Defense 
Quality Systems Manual, Version 4.2 
(and subsequent versions) and their SOPs.  

25 Analytical Instrument and Equipment Maintenance, 
Testing, and Inspection Table 

Worksheet not provided; laboratory will follow the 
procedures specified in the Department of Defense 
Quality Systems Manual, Version 4.2 
(and subsequent versions) and their SOPs. 

Sample Collection 

26 Sample Handling System 

Worksheet not provided; Resolution Consultants 
personnel will be responsible for sample collection 
and shipment and Empirical Laboratory will be 
responsible for sample receipt and analysis, 
sample archiving, and disposal. 

27 Sample Custody Requirements 

Worksheet not provided; sample identification will 
follow the existing long-term monitoring scheme.  
Custody procedures may be found in field 
Resolution Consultants SOP 3-03 Sample Labeling 
and Chain-of-Custody Procedures, provided in 
Appendix B.  
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TIER II Sampling and Analysis Plan Addendum 
SWMU 39 Sub-Slab Groundwater Sampling 

NSA Mid-South; Millington, Tennessee 
SAP Worksheet #2 

Revision No:  0; May 2013 
 

Table 1 
UFP Tier II SAP Crosswalk 

UFP SAP 
Worksheet # Required Information Crosswalk to Related Information 
Quality Control Samples 

28 Laboratory QC Samples Table SAP Worksheet 28 
Data Management Tasks 

29 Project Documents and Records Table 
Worksheet not provided; all final documents and 
records will be uploaded to the Naval Installation 
Restoration Information Solution database. 

30 Analytical Services Table Combined SAP Worksheets 18, 19, 20, and 30 

C.  Assessment Oversight 

31 Planned Project Assessments Table 
Worksheet not provided; external laboratory 
systems audits will be conducted every two years 
by the Department of Defense Environmental 
Laboratory Accreditation Program. 

32 Assessment Findings and Corrective Action 
Responses Table 

Worksheet not provided; Empirical Laboratory will 
be responsible for addressing external laboratory 
systems audits. 

33 QA Management Reports Table 
Worksheet not provided; project QA manager and 
field personnel will notify the project manager 
when significant plan deviations result from 
unanticipated circumstances.   

D.  Data Review 

34-36 Data Verification and Validation  
(Steps I and IIa/IIb) Process Table Combined SAP Worksheets 34, 35, and 36 

 
Notes:  
UFP = Uniform Federal Policy 
SAP = sample and analysis plan 
QA = quality assurance 
QC = quality control 
LTM = long term monitoring 
SOP = standard operating procedure 
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TIER II Sampling and Analysis Plan Addendum 
SWMU 39 Sub-Slab Groundwater 

NSA Mid-South; Millington, Tennessee 
SAP Worksheet #3 

Revision No:  0; May 2013 
 
SAP WORKSHEET #3: DISTRIBUTION LIST 
(UFP-QAPP Manual Section 2.3.2) 

Distribution List 

SAP Recipients Title Organization Telephone Number 
E-mail Address or 
Mailing Address 

Ben Simes Naval Remedial Project Manager (RPM) NAVFAC Midwest 847-688-2600 x 320 benjamin.simes@navy.mil 

Jim Heide Head of Public Works/Environmental NSA Mid-South  901-874-5367 jim.heide@navy.mil 

Roger Donovan TDEC DSWM Project Manager TDEC — DSWM 615-532-0864 roger.donovan@tn.gov 

Charlie Burroughs TDEC DSWM Division Head TDEC — DSWM 615-532-0863 charles.burroughs@tn.gov 

Ben Brantley Task Order Manager (TOM) Resolution Consultants 901-372-7962 bbrantley@ensafe.com 

Tina Cantwell Project Chemist/Data Validation 
Manager/Quality Assurance Officer (QAO) Resolution Consultants 901-372-7962 tcantwell@ensafe.com 

Kate Freeman Field Team Leader (FTL)/Site Safety Officer Resolution Consultants 901-372-7962 ccoleman@ensafe.com 

Sonya Gordon Laboratory Project Manager  Empirical Laboratories, LLC 615-345-1115 sgordon@empirlabs.com 

 
Notes: 
Each person listed in this table will be responsible for distributing copies of this SAP to appropriate personnel within their organization. 
NAVFAC Midwest = Department of the Navy, Naval Facilities Engineering Command, Midwest 
NSA = Naval Support Activity 
TDEC DSWM = Tennessee Department of Environment and Conservation Division of Solid Waste Management  
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TIER II Sampling and Analysis Plan Addendum 
SWMU 39 Sub-Slab Groundwater Sampling 

NSA Mid-South; Millington, Tennessee 
SAP Worksheet #5 

Revision No:  0; May 2013 
 
SAP WORKSHEET #5: PROJECT ORGANIZATIONAL CHART 
(UFP-QAPP Manual Section 2.4.1) 

Lines of Authority      Lines of Communication 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

U.S. Navy  
Remedial Project Manager 
Ben Simes — NAVFAC Midwest 

847-688-2600 x 320 
 

Co- Remedial Project Manager 
Howard Hickey — NAVFAC Midwest 

847-688-5999 x 243 

Tennessee Department of Environment and 
Conservation Division of Solid Waste 

Management 
 

Charles Burroughs — DSWM 615-532-0863 
Roger Donovan — DSWM 615-532-0864 

Naval Support Activity  
Mid-South 

Jim Heide — Installation 
Environmental Program Manager 

901-874-5367 

Task Order Manager 
Ben Brantley — Resolution Consultants  

901-372-7962 
 

Project Chemist/Data Validation 
Manager/Quality Assurance Officer 
Tina Cantwell — Resolution Consultants 

901-372-7962 

Health and Safety Manager 
John Knopf — Resolution Consultants 901) 

372-7962 
 

 
Field Team Leader/Site Safety Officer 
Kate Freeman — Resolution Consultants 

901-372-7962 

Laboratory 
Empirical Laboratories LLC —  
Sonya Gordon 615-345-1115 
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TIER II Sampling and Analysis Plan Addendum 
SWMU 39 Sub-Slab Groundwater Sampling 

NSA Mid-South; Millington, Tennessee 
SAP Worksheet #6 

Revision No:  0; May 2013 
 
SAP WORKSHEET #6: COMMUNICATION PATHWAYS 
(UFP-QAPP Manual Section 2.4.2) 
The communication pathways for the SAP are shown below. 
 

Communication Pathways 
Communication 

Drivers Responsible Entity Name Phone Number 
Procedure  

(Timing, Pathway To/From, etc.) 
 

Regulatory Agency 
Interface 

Navy RPM 
Navy Co-RPM 

Ben Simes 
Howard Hickey 

847-688-2600 x 320 
847-688-5999 x 243 

The Navy RPM informs regulatory agency of work progress on a 
periodic basis.   

Progress Reports Resolution Consultants FTL 
Resolution Consultants TOM 

Navy RPM 

Kate Freeman 
Ben Brantley 
Ben Simes  

901-372-7962 
901-372-7962 

847-688-2600 x 320 

FTL verbally informs the TOM on a daily basis — field updates.  TOM 
provides a weekly update to the RPM either by phone message and/or 
e-mail each Friday afternoon field activities are taking place. 

Gaining Site Access Resolution Consultants FTL 
Installation Environmental 

Program Manager 

Kate Freeman 
Jim Heide 

901-372-7962 
901-874-5367 

Follow instructions provided on Standard Operating Procedure SOP-MS 
Access, provided in Appendix C.  For visitors’ passes, Form 5530 must 
be submitted 14 days prior to arrival for approval. 

Obtaining Utility 
Clearances for 

Intrusive Activities 

Resolution Consultants FTL 
NSA Mid-South Acting IR Site Manager 

Kate Freeman 
Debbie Zanot 

901-372-7962 
901-874-5317 

The Resolution Consultants FTL will coordinate verbally or via e-mail 
with NSA Mid-South point of contact at least 14 days in advance of site 
access to initiate the utility clearance process for all intrusive sampling 
locations.   

Stop Work due to 
Safety Issues 

Resolution Consultants FTL/SSO 
Resolution Consultants TOM 
Resolution Consultants HSM 

NSA Mid-South Acting IR Site Manager  

Kate Freeman 
Ben Brantley 
John Knopf 

Debbie Zanot 

901-372-7962 
901-372-7962 
901-372-7962 
901-874-5317 

If Resolution Consultants is the responsible party for a stop work 
command, the Resolution Consultants SSO will inform onsite personnel, 
subcontractor(s), the NSA Mid-South Head of Public Works, and the 
TOM within 1 hour of recommendation to stop work (verbally or by 
email).   
 
If a subcontractor is the responsible party, the subcontractor PM must 
verbally inform the Resolution Consultants SSO within 15 minutes and 
the Resolution Consultants SSO will then follow the procedure listed 
above. 

SAP Changes before 
Field/Laboratory work 

Resolution Consultants TOM 
Navy RPM  

Ben Brantley 
Ben Simes 

901-372-7962 
847-688-2600 x 320 

Any change of the approved SAP will be made only upon authorization 
of the Navy RPM and regulatory agencies.  The Resolution Consultants 
TOM is responsible for initiating any SAP change requests via the 
communication channels described for the Navy and regulatory 
agencies. 
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TIER II Sampling and Analysis Plan Addendum 
SWMU 39 Sub-Slab Groundwater Sampling 

NSA Mid-South; Millington, Tennessee 
SAP Worksheet #6 

Revision No:  0; May 2013 
 

Communication Pathways 
Communication 

Drivers Responsible Entity Name Phone Number 
Procedure  

(Timing, Pathway To/From, etc.) 
 

SAP Changes in the 
Field 

Resolution Consultants FTL/SSO 
Resolution Consultants TOM 

Navy RPM 

Kate Freeman 
Ben Brantley 
Ben Simes  

901-372-7962 
901-372-7962 

847-688-2600 x 320 

FTL informs TOM verbally within same day; TOM informs Navy RPM via 
e-mail within 24 hours; TOM sends a concurrence letter to RPM, if 
warranted, within 7 calendar days and RPM signs the letter within 5 
business days of receipt. Scope change is to be implemented before 
work is executed.  Document the change on a field task modification 
request form (within 2 business days) or SAP amendment (within 
timeframe agreed to by Project Team).  

Field Corrective 
Actions 

Resolution Consultants FTL/SSO 
Resolution Consultants TOM 

Navy RPM 

Kate Freeman 
Ben Brantley 
Ben Simes  

901-372-7962 
901-372-7962 

847-688-2600 x 320 

FTL informs TOM verbally within same day; TOM informs Navy RPM via 
e-mail within 24 hours that corrective actions have been implemented.  
Corrective actions will be documented in weekly progress reports.  
Navy RPM will notify TDEC of any significant corrective actions taken. 

Recommendations to 
stop work and initiate 
work upon corrective 

action 

Resolution Consultants FTL/SSO 
Resolution Consultants TOM 
Resolution Consultants QAO 

Navy RPM 

Kate Freeman 
Ben Brantley 
Tina Cantwell 

Ben Simes 

901-372-7962 
901-372-7962 
901-372-7962 

847-688-2600 x 320 

Responsible party verbally informs the TOM, FTL, and subcontractors 
within 1 hour of recommendation to stop work and within 24 hours of 
recommendation to restart work.  R esponsible party follows verbal 
notification with an e-mail to the Project Team within 24 hours. 

Sample Receipt and 
Laboratory Quality 

Variances 

Empirical Laboratories PM 
Resolution Consultants FTL 
Resolution Consultants TOM 

Sonya Gordon 
Kate Freeman 
Ben Brantley 

615-345-1115 
901-372-7962 
901-372-7962 

The Laboratory PM will notify (verbally or via e-mail) the Resolution 
Consultants FTL immediately upon receipt of any chain-of-
custody/sample receipt variances for clarification or direction from the 
Resolution Consultants FTL. 
 
The Resolution Consultants FTL will notify (verbally or via e-mail) the 
Resolution Consultants TOM within 1 business day, if corrective action 
is required. 
 
The Resolution Consultants TOM will notify (verbally or via e-mail) the 
Laboratory PM and the Resolution Consultants FTL within 1 business 
day of any required corrective action. 

Analytical Corrective 
Actions 

Empirical Laboratories PM 
Resolution Consultants Project Chemist 

Sonya Gordon 
Tina Cantwell 

615-345-1115  
901-372-7962 

The laboratory shall notify the Resolution Consultants’ chemist of any 
analytical data anomaly within 1 business day of discovery.  After the 
laboratory receives guidance from Resolution Consultants’ chemist, the 
laboratory shall initiate any corrective action to prevent further 
anomalies. 
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TIER II Sampling and Analysis Plan Addendum 
SWMU 39 Sub-Slab Groundwater Sampling 

NSA Mid-South; Millington, Tennessee 
SAP Worksheet #6 

Revision No:  0; May 2013 
 

Communication Pathways 
Communication 

Drivers Responsible Entity Name Phone Number 
Procedure  

(Timing, Pathway To/From, etc.) 
 

Analytical Data Quality 
Issues 

Empirical Laboratories PM 
Resolution Consultants Project Chemist 

Resolution Consultants TOM 
Navy RPM 

Sonya Gordon 
Tina Cantwell 
Ben Brantley 
Ben Simes 

615-345-1115  
901-372-7962 
901-372-7962 

847-688-2600 x 320 

The laboratory PM notifies (verbally or via e-mail) the Resolution 
Consultants’ chemist within 1 business day of when an issue related to 
laboratory data is discovered.  Resolution Consultants’ chemist notifies 
Resolution Consultants’ TOM within 1 business day. 
 
Resolution Consultants’ chemist notifies the Resolution Consultants’ 
TOM verbally or via e-mail within 48 hours of validation completion that 
a non-routine and significant laboratory quality deficiency has been 
detected that could affect this project and/or other projects.  
Resolution Consultants’ TOM verbally advises the Navy RPM within 
24 hours of notification from the chemist.  The Navy RPM takes 
corrective action that is appropriate for the identified deficiency.  If 
there are significant data Quality or Non-usable data issues the NAVFAC 
LANT QAO/Chemist will be contacted to ensure the issues don not have 
the potential to impact other Navy projects.    

Reporting Data 
Validation Issues/Data 
Validation Corrective 

Actions 

Resolution Consultants Project Chemist 
Resolution Consultants TOM 

Tina Cantwell 
Ben Brantley 

901-372-7962 
901-372-7962 

 

The Resolution Consultants project chemist or data validator will 
perform validation as specified in Worksheets #34, #35, and #36, and 
will contact the laboratory as soon as possible if issues are found that 
require corrective action.   
 
If, during the data validation process, the Resolution Consultants 
project chemist or data validator identifies non-usable data that require 
corrective action, the Resolution Consultants TOM will coordinate with 
the project chemist to take corrective action appropriate for the 
identified deficiency to ensure the project objectives are met.  
Corrective action may include resampling and/or reanalyzing the 
affected samples, as determined by the Resolution Consultants TOM. 
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Communication Pathways 
Communication 

Drivers Responsible Entity Name Phone Number 
Procedure  

(Timing, Pathway To/From, etc.) 
 

Notification of 
Non-Usable Data 

Empirical Laboratories PM 
Resolution Consultants Project Chemist 

Resolution Consultants TOM 
Navy RPM 
TDEC RPM 

Sonya Gordon 
Tina Cantwell 
Ben Brantley 
Ben Simes 

Roger Donovan 

615-345-1115  
901-372-7962 
901-372-7962 

847-688-2600 x 320 
615-532-0864 

If the laboratory determines that any data they have generated is non-
usable, the Laboratory PM will notify (verbally or via e-mail) the 
Resolution Consultants project chemist within 1 business day of when 
the issue is discovered. 
 
The Resolution Consultants project chemist will notify (verbally or via e-
mail) the Resolution Consultants TOM within 1 business day of the 
need for corrective action, if the non-usable data is a significant issue 
(i.e., critical sample data).  C orrective action may include resampling 
and/or reanalyzing the affected samples.  
 
If the Resolution Consultants project chemist or data validator identifies 
non-usable data during the data validation process, the TOM will be 
notified verbally or via e-mail within 48 hours of validation completion 
that a non-routine and significant laboratory quality deficiency has 
resulted in non-usable data.    
 
The Resolution Consultants TOM will take corrective action appropriate 
for the identified deficiency to ensure the project objectives are met.  
The Resolution Consultants TOM will notify (verbally or via e-mail) the 
Navy RPM of any problems with the laboratory or analysis that could 
significantly affect the usability of the data or project failures that 
impact the ability to c omplete the scope of work.  If there are 
significant data Quality or Non-usable data issues the NAVFAC LANT 
QAO/Chemist will be contacted to ensure the issues don not have the 
potential to impact other Navy projects.    
 
Such notification will be made within 1 business day of when the issue 
is discovered.  The Navy RPM will notify the TDEC RPM when any 
significant corrective action is taken. 

 
Notes: 
RPM = Remedial Project Manager   FTL = Field Team Leader 
TOM = Task Order Manager   NSA = Naval Support Activity 
IR = Installation Restoration   SSO = Site Safety Officer 
HSM = Health and Safety Manager   SAP = Sampling and Analysis Plan 
TDEC = Tennessee Department of Environment and Conservation   QAO = Quality Assurance Officer  
PM = Project Manager 
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SAP WORKSHEET #7: PERSONNEL RESPONSIBILITIES TABLE 
(UFP-QAPP Manual Section 2.4.3) 

Name Title/Role 
Organizational 

Affiliation Responsibilities 

Ben Simes Remedial Project Manager NAVFAC Midwest Primary Point of Contact for the Navy.  Oversees project implementation, including 
scoping, data review, and evaluation, on behalf of the Navy. 

Jim Heide Installation Environmental 
Program Manager NSA Mid-South Oversees project implementation data review, and evaluation on behalf of NSA Mid-South. 

Roger Donovan Remedial Project Manager TDEC DSWM Functions as primary TDEC interface.  Participates in scoping and data review/evaluation, 
and provides review and approval of project deliverables. 

Charles Burroughs Remedial Project Manager TDEC DSWM Functions as secondary TDEC interface.  Participates in scoping and data 
review/evaluation, and provides review and approval of project deliverables. 

Ben Brantley Task Order Manager Resolution 
Consultants 

Primary point of contact for Resolution Consultants.  Oversees project implementation, 
including financials, schedule, and technical aspects. 

Kate Freeman Field Team Leader/ 
Site Safety Officer 

Resolution 
Consultants 

Supervises, coordinates, and performs field activities.  Responsible for onsite 
project-specific health and safety training and monitoring site conditions.  Details are in 
Health and Safety Plan. 

Tina Cantwell Project Chemist/QAO/Data 
Validation Manager 

Resolution 
Consultants 

As project chemist, prepares laboratory scopes of work, and coordinates laboratory related 
functions with laboratory.  Performs or oversees data quality reviews and quality assurance 
of data validation deliverables.  As QAO, ensures quality aspects of the project are 
implemented, documented, and maintained.  As data validation manager, performs or 
oversees data validation and data input in both the project database and the Navy’s Naval 
Installation Restoration Information Solution database.   

John Knopf Health and Safety Manager Resolution 
Consultants 

Responsible for providing health and safety training for all personnel and approving the 
site-specific Health and Safety Plan.  Prepares health and safety reports for management. 

Sonya Gordon Laboratory Project Manager/ 
Analytical Subcontractor 

Empirical 
Laboratories, LLC 

Coordinates analyses with laboratory staff, ensures that scope of work is followed, 
provides quality review of data packages, and communicates with Resolution Consultants 
project staff. 

 
Notes: 
TDEC DSWM = Tennessee Department of Environment and Conservation — Division of Solid Waste Management 
NAVFAC Midwest = Department of the Navy, Naval Facilities Engineering Command, Midwest 
NSA = Naval Support Activity 
QAO = Quality Assurance Officer 
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SAP WORKSHEET #9: PROJECT PLANNING SESSION PARTICIPANTS SHEET 
(UFP-QAPP Manual Section 2.5.1) 

Project Name:  NSA Mid-South 
Project Dates of Sampling:  Field Activities for 2013 
Project Manager:  Ben Brantley 

Site Name:  SWMU 39 Sub-Slab Groundwater Sampling 
Site Location:  NSA Mid-South; Millington, Tennessee 

Date of Session:  October 10 — 11, 2012 Base Cleanup Team Meeting 
Scoping Session Purpose:  Discuss SWM 39 soil removal action and water-infiltration issue. 

Name Title Affiliation Phone # E-mail Address 

Roger Donovan Remedial Project 
Manager TDEC DSWM 615-532-0864 roger.donovan@tn.gov 

Charles 
Burroughs Head of DSWM TDEC DSWM 615-532-0863 charles.burroughs@state.tn.us 

Jim Heide Head of Public 
Works/Environmental NSA Mid-South 901-874-5467 jim.heide@navy.mil 

Jack Carmichael Technical Specialist USGS 615-837-4704 jkcarmic@usgs.gov 

Ben Simes Remedial Project 
Manager NAVFAC Midwest 847-688-2600 x320 benjamin.simes@navy.mil 

Howard Hickey Co-Remedial Project 
Manager NAVFAC Midwest 847-688-5999 x243 howard.hickey@navy.mil 

Scott Powell Senior Project Manager Lee & Ryan 248-909-7290 spowell@leeandryan.com 

Ben Brantley Task Order Manager Resolution 
Consultants 901-372-7962 bbrantley@ensafe.com 

Kate Freeman Field Team Leader Resolution 
Consultants 901-372-7962 ccoleman@ensafe.com 

 
Notes: 
TDEC DSWM = Tennessee Department of Environment and Conservation — Division of Solid Waste Management 
NSA = Naval Support Activity 
USGS = United States Geological Survey  
NAVFAC Midwest = Department of the Navy, Naval Facilities Engineering Command, Midwest 
 
Comments:  During the October 2012 BCT meeting, Lee and Ryan presented data from the 
sub-slab soil removal conducted at SWMU 39.  To assess potential VOC impacts to the 
shallow groundwater, a limited groundwater investigation was discussed by the Project Team, 
consisting of temporary wells within the deepest part of the former excavation and a 
one-time sampling event for the VOCs that were detected in the infiltrated groundwater, specifically 
perchloroethylene (PCE), trichloroethylene (TCE), cis-1,2 dichloroethlyene (DCE), n-butylbenzene, 
benzene, toluene, ethylbenzene, xylenes, 1,2,4-trimethylbenzene, and naphthalene.  Since 
vinyl chloride (VC) was also detected in the confirmation soil samples slightly above the 
residential Regional Screening Level (EPA, 2013), VC will be included in the analyses.  The 
groundwater sampling design presented in Worksheet #17 was conceptually discussed amongst the 
Project Team members. 
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Consensus Decisions:   
Develop a groundwater sampling design that will address whether residual VOCs are present in the 
perched groundwater that entered the excavation.    
 

Action Item:  Prepare and implement a SAP Addendum following Project Team approval. 
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SAP WORKSHEET #10: CONCEPTUAL SITE MODEL  
(UFP-QAPP Manual Section 2.5.2) 

See attached UFP Quality Assurance Project Plan — Remediation of SWMU 39 T CE Plume 
(Lee and Ryan, March 2012) 
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SAP WORKSHEET #11: DATA QUALITY OBJECTIVES/SYSTEMATIC PLANNING 
PROCESS 
(UFP-QAPP Manual Section 2.6.1) 

The DQOs presented below were developed in accordance with the Guidance on 
Systematic Planning Using the Data Quality Objectives Process (EPA QA/G-4) (USEPA, 2006) and 
are intended to fulfill the RCRA Facility Investigation (RFI) work plan requirements specified in 
Attachment 4.2:I of the Facility’s RCRA permit.  
 
11.1 Problem Statements 
VOCs are present in perched groundwater (Lee and Ryan, 2012) at concentrations above the MCLs 
posing a potential environmental concern to future construction works and the deeper, 
fluvial deposits groundwater.   
 
11.2 Goals of the Study   
The primary goals of the study are to: 
 
1. Collect adequate groundwater data to determine if perched, loess groundwater is impacted 

by the specific VOCs:  cis-1,2-dichloroethene,  t etrachloroethene, trichloroethene, 
vinyl chloride, benzene, toluene, ethyl benzene, xylenes, 1,2,4-trimethylbenzene, 
n-butylbenzene, and naphthalene. 

 
2. Evaluate groundwater data against human health benchmarks (Worksheet #15) to 

determine whether additional action (remedial or assessment) is warranted.  
 
11.3 Information Inputs to Resolve the Problem 
Data required for making the decisions include the following: 
 
1. Chemical Data:  Groundwater will be analyzed for VOCs as prescribed in Worksheet #18.  

A history of site information indicates no other contaminants of concern exist for the site.  
Worksheet #21 presents the sampling methods to be used and Worksheet #19 presents 
the analytical methods to be used.   
 

2. Sample Location Data:  For spatial presentation of data and establishing the 
groundwater flow direction, all sample points will be surveyed by a 
Tennessee licensed professional land surveyor for horizontal coordinates and 
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vertical elevations.  Horizontal coordinates will be referenced to the North American Datum 
of 1983 and accurate to 0.1 foot.  Water depths intervals will be measured to 0.01 feet by 
Resolution Consultants field personnel using an electronic water level indicator.  

 
3. Screening values:  The laboratory data will be compared to Maximum Contaminant Levels 

(MCLs) so that appropriate decisions can be made.  Laboratory quantitation limits will be 
low enough to measure VOC concentrations equal to or less than MCLs.  The 
applicable screening values for VOCs in Worksheet #15. 
 

11.4 Boundaries of the Study 
SWMU 39 consists of approximately 1 acre of open field and Building S-203 and 
grass covered fields where Buildings S-74 and S-212 formerly resided.  The horizontal boundaries 
of the site are the SWMU 39 footprint shown on Figure 11-1 and the vertical boundaries of 
the study area are from the ground surface to 20 feet below ground surface (bgs).  
Perched groundwater is expected to be encountered between 5 and 15 feet bgs.   
 
11.5 Analytical Approach  
The approach described below explains the decision rules that will be used for the 
proposed data collection.  T he decision rules are intended to define the extent of VOCs in 
perched groundwater in the area of the former S-74 excavation and where it intercepted a 
former UST.   
 
1. Step-out sampling will be considered as a me ans to determine contamination extent; an 

approach will be proposed, discussed, and agreed upon before scoping and planning details 
pertaining to any future supplemental sampling efforts.  The PALs, analytical methods, and 
target analytes are listed in Worksheet #15 
 

2. If VOCs are less than PALs listed in Worksheet #15, then the extent of contamination will 
be considered fully defined, the temporary wells will be closed and a request for 
“no further action” will be submitted to TDEC with the supporting analytical data.   

 
3. If the BCT determines, based on the proposed data, that the presence of VOCs have been 

adequately delineated in all environmental media, then assessment activities will be 
considered complete and data evaluation will be conducted.  At a minimum, this evaluation 
must consider the following factors:  
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— Frequency of detection of each constituent 
— Frequency and magnitude of screening criteria exceedances for each constituent 
— Magnitude of concentrations within, and on the perimeter of, the investigated areas 
— Identities of COPCs and their estimated contributions to unacceptable levels of risk 

 
A decision will be made using the above criteria for recommending the next course of action, 
including corrective measures and/or supplemental investigative activities. 
 

11.6 Performance Criteria 
The objective of this section is to complete the following:  
 
• Identify potential sources of study error (i.e., field error, analytical error) 
• Establish and identify the methods used to reduce potential sources of error 
• Determine how decision errors will be managed during the project 
 
Sampling Strategy 
The sampling strategy is designed to characterize the extent of contamination and collect adequate 
data to conduct a human health risk evaluation.   
 
Sources of Error 
Sources of error may be divided into two main categories:  sampling errors and 
measurement errors.  A sampling error occurs when the sampling design, planning, and 
implementation do not provide for a representative range of heterogeneity at the site.  A 
measurement error occurs because of performance variance from laboratory instrumentation, 
analytical methods, and operator error.  The USEPA identifies the combination of all these errors as 
a “total study error” (USEPA, 2006).  O ne objective of the investigation is to reduce the 
total study error so that decision-makers can be confident that the data collected accurately 
represent the chemical characteristics of the site. 
 
Managing Decision Error 
The investigation will utilize decision-error minimization techniques in sampling design, 
sampling methodologies, and laboratory measurement of COPCs.  Possible decision errors will be 
minimized during the field investigation by using the following methods: 
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• Use of standard field sampling methodologies (as discussed in Worksheets #19, #20, 

and #21).  
 
• Use of applicable analytical methods (discussed in Worksheets #18, #19, #23, and 30) for 

sample analysis by a competent analytical laboratory certified by the Department of 
Defense Environmental Laboratory Accreditation Program (DoD ELAP) to reduce 
measurement errors.  

 
• Confirm analytical data to identify and control potential laboratory error and sampling error 

by using spikes, blanks, and replicated samples.  
 
Decision errors are based on sample design and measurement errors.  Assuming that the best 
possible professional judgment was used to develop the sampling plan (i.e., position 
sampling locations), the most significant decision errors will be associated with field and laboratory 
techniques involved in the collection and analysis of the data. 
 
Sampling Methodologies and Procedures 
Possible decision errors generated by sampling errors will be minimized during the 
field investigation by applying standardized field sampling methodologies (discussed in 
Worksheets #21 and #22).  Sampling activities will be performed in accordance with the SOPs 
specified in this SAP. 
 
Managing Laboratory Sampling Error 
Control of potential laboratory measurement error and sampling error will be minimized using 
spikes, blanks, and duplicates.  Sampling error may be introduced when the laboratory chemist 
selects a single portion of the field sample for laboratory analysis.  However, this issue is 
less relevant to the discrete sampling approach as sub-sampling is generally not implemented at 
the laboratory. 
 
The laboratory will provide full electronic data deliverable files, portable document format (PDF) 
files of the data deliverables for all project data, and a hard copy of data deliverables for all results 
including results from secondary subcontract laboratories.  Designated samples will be used to 
obtain necessary sub-samples for laboratory quality control (QC) measurements 
(i.e., analytical sample duplicate and sample matrix spike/matrix spike duplicate [MS/MSD]).  
Tasks will be completed using the laboratory SOPs.  
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Data quality will be evaluated as part of the verification/validation and the data usability processes 
described in Worksheets #34 through #36.  Failure to meet validation targets or limitations on 
data use identified during a d ata usability assessment shall be described in the project report.  
PDF copies of all analytical data packages will be stored on CD-ROM, archived in the 
NAVFAC Midwest Administrative Record, and uploaded onto the Naval Installation Restoration 
Information Solution (NIRIS) system at the close of the project.  All other data generated in the 
field and reports generated for the project will be stored as computer readable data files by 
Resolution Consultants. 
 
11.7 Sampling Design  
The sampling design for the site has been developed to optimize resources and generate data to 
satisfy the DQOs.  The sampling design, rationale, and locations are summarized in 
Worksheets #17 and #18.  These worksheets identify where soil and sediment samples will be 
collected and the analyses to be conducted for each sample.   
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SAP WORKSHEET #12: FIELD QUALITY CONTROL SAMPLES 
(UFP-QAPP Manual Section 2.6.2) 

Measurement Performance Criteria Table — Field Quality Control Samples 

Quality Control Sample Analytical Group Frequency 
Data Quality 
Indicators  

Measurement  
Performance Criteria 

Trip Blank VOCs  One per cooler to the laboratory 
containing volatiles 

Accuracy/Bias/  
Contamination 

No analytes > ½ LOQ, except common lab 
contaminants, which must be < LOQ 

Field Duplicate VOCs One per sampling event Precision Values > 5X LOQ:  RPD must be ≤30 
(aqueous) 1 

Cooler Temperature Indicator All One per cooler Representativeness Temperature less than 6 degrees Celsius 

 
Notes: 
1 If duplicate values are less than five times the LOQ, the absolute difference should be less than or equal to two times the LOQ. 
VOCs = Volatile organic compounds 
LOQ = Limit of Quantitation 
RPD = Relative Percent Difference 
DoD QSM = Department of Defense Quality Systems Manual for Environmental Laboratories, Version 4.2, October 2010 or the most recent version at the time of 

sampling 
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SAP WORKSHEET #14: FIELD PROJECT TASKS  
(UFP-QAPP Manual Section 2.8.1) 
Pre-Sampling Tasks 
• Subcontract procurement 
• Equipment and supply requisition  
• Schedule field and support staff 
• Prepare site-specific H&S Plan 
• Locate underground utilities (see text additional below) 
• Apply for well construction and injection permits 
 
Utility Clearance 
The Resolution Consultants FTL will submit a dig permit to the NAS Mid-South environment point of 
contact at least 15 b usiness days in advance of the site access to initiate the utility clearance 
process for all intrusive sampling locations.  The 15 business days will allow the Base Operations 
Support contractor to mark Navy utilities.  In addition, the Resolution Consultants FTL will contact 
the one-call utility locator service at least 7 days prior to commencement of field work to complete 
a utility clearance ticket for the areas under investigation. 
 
Utilities that are identified in the field, but not shown or incorrectly located on the work approval 
documentation, will be marked directly on the document and returned to the NAS Mid-South 
point of contact for inclusion in the Geographic Information System database. 

 
Direct Push Technology (DPT) Groundwater Investigation  
• Reference Worksheet #21 for the appropriate DPT sampling SOP 
 
• Verify utility clearance at proposed DPT locations 
 
• Complete all applicable forms (soil boring logs, Safe Work Assessment Permit [SWAP]) daily  
 
• Review health and safety plan with DPT contractor 

 
• Construct temporary wells at the locations shown on Figure 11-1. 
 

— The Geoprobe rods and soil sampler will be pushed at 4 or 
5-foot continuous intervals and retrieved soil will be described using the 
Unified Soil Classification System.   
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— Upon reaching the completion depth of the borehole (approximately 7 feet below the 
saturated zone), temporary 1-inch diameter monitoring wells will be constructed, 
with 10-foot length, pre-packed PVC screens.   

 
— All wells will be purged with a peristaltic pump and purge water will be collected in a 

55-gallon drum and staged near the closest sanitary sewer manhole while pending 
analytical data and discharge approval from the City of Millington. 
 

• All samples will be analyzed for the following VOCs COPCs via SW-846 Method 8260B:  PCE, 
TCE, cis-1,2 DCE, VC, n-butylbenzene, benzene, toluene, ethylbenzene, xylenes, 
1,2,4-trimethylbenzene, and naphthalene.   
 

Groundwater Sampling Tasks 
• Reference Worksheet #21 for the appropriate groundwater sampling SOPs.   
 
• Complete all applicable forms (monitoring well sampling logs, SWAP) on a daily basis.  
 
• Review health and safety plan with field sampling crews. 
 
• Groundwater Level Measurements: 
 

— One comprehensive round of water level measurements will be collected from the 
five proposed temporary wells.  In addition water levels will be measured in all wells 
before the start of purging activities.  Water level measurements will be recorded to 
the nearest 0.01 foot and referenced to a top of casing mark designated on 
each well.  T he water level indicator will be decontaminated before conducting 
measurements and immediately after each well.   

 
• Collect Groundwater Samples: 

 
— The most downgradient, least contaminated wells will be sampled first concluding 

with upgradient source area wells.   
 
— Groundwater samples will be collected from monitoring wells using dedicated 

sample tubing and low-flow methods.   
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— Groundwater samples will be collected from temporary wells by placing 
the pump/tubing 5-feet from the bottom of the well screen interval.  
Water quality parameters (specific conductance, pH, turbidity, temperature, 
dissolve oxygen, and oxygen reduction potential) will be measured and recorded 
(approximately every 5 minutes) prior to sampling using a flow-through 
cell multi-meter.  Groundwater sampling will begin when water quality parameters 
have stabilized for three consecutive readings and water level drawdown is stable.  
Depth to groundwater before and during pumping, water quality 
parameter readings, purge and sample flow rates, total well depths, sample dates 
and times will be recorded on the groundwater sampling form.   

 
Field Decontamination 
• Reference Worksheet #21 for the appropriate decontamination SOP. 
 
Field Documentation Procedures 
• A summary of all field activities will be properly recorded in a bound, field logbook assigned 

to the project as outlined in the Logbook SOP.  All entries will be made in ink and 
incorrect entries will be stricken with a single line, initialed, and dated by the person making 
the correction. 
 

• At a minimum, the following information will be included in the field logbook: 
 

— Project name 
 
— Date of field activities 
 
— Arrival and departures times of field sampling crews 
 
— Name of all field personnel, subcontract personnel, and contact info 
 
— Description of subcontractor activities 
 
— Description of well construction, sampling, injection activities, any relevant 

site activities 
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— Sample pick-up/delivery information, air-bill numbers, carrier, lab purchase order, 
chain-of-custody number 

 
— Health and safety issues 

 
Analytical Tasks 
Analyses will be performed in accordance with the analytical methods identified in 
Worksheet #18, #19, #23, and #30.    
 
• Chemical analysis of the COPCs for SWMU 39 groundwater will consist of only the following 

VOCs (vinyl chloride, 1,1-dichloroethene, cis-1,2-dichloroethene, trans-1,2-dichlorothene, 
tetrachloroethene, and trichloroethene) which will be performed by Empirical Laboratories 
— a DoD Environmental Laboratory Accreditation Program (ELAP) approved laboratory.  
Empirical’s DoD ELAP certificate may be found in Appendix D. 

 
Data Management 
• Data Handling and Management:  Upon completion of field activities, all secondary data 

from field sampling forms will be organized by date and entered into Excel for 
electronic archiving/data evaluation.  The field forms, chain-of-custody, air bills, and 
logbooks will be placed in the project files after the completion of the field program.  The 
electronic data results will be automatically downloaded into the Resolution Consultants 
database for use in data evaluation and subsequent report preparation.  F inal validated 
environmental data, special data, and Land Use Control information for Controlled Areas will 
be uploaded into the NIRIS database. 

 
• Data Tracking:  Data will be tracked from its generation to its archiving in the 

Resolution Consultants project-specific files for NSA Mid-South.  The Resolution Consultants 
project chemist (or designee) is responsible for tracking the samples collected and shipped 
to the subcontracted laboratory.  Upon receipt of the data packages from the 
analytical laboratory, the project chemist will oversee the data validation effort, which 
includes verifying that the data packages are complete and results for all samples have been 
delivered by the analytical laboratory. 

 
• Data Storage, Archiving, and Retrieval:  The data packages received from the subcontracted 

laboratory are tracked in the data validation logbook.  After the data are validated, the data 
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packages will be entered into the Resolution Consultants file system and archived in secure 
project files.  The field records including logbooks, sample logs, chain-of-custody records, 
and field calibration logs will be submitted into the file system prior to archiving by the TOM 
(or designee).  The project files are audited for accuracy and completeness by the TOM (or 
designee).  At the completion of the Navy contract, all original e-records will be stored by 
Resolution Consultants and eventually transferred to the Navy.    

 
Documentation and Reporting 
• All field activities associated with the SWMU 39 investigation wells will be incorporated into 

a Task Summary report, which will include a summary of the completed tasks, 
well construction logs, field records, water quality parameters, groundwater flow map, 
groundwater monitoring data, and deviations that may have occurred from the 
original work plan.   

 
• All administrative record files, post decision files, and site files will be submitted to the 

NIRIS data management system in accordance with the Environmental Restoration 
Recordkeeping Program Manual, Appendix G, NAVFAC Contractor Work Instruction 
(NFESC, September 2009) 
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SAP WORKSHEET #15: REFERENCE LIMITS AND EVALUATION TABLE 
(UFP-QAPP Manual Section 2.8.1) 

Reference Limits and Evaluation Table 

Matrix: Groundwater 
Analytical Group: Volatile Organic Compounds  

Analyte CAS Analytical Method Units 

Project  
Action Limit:   
USEPA MCL 

Project 
Quantitation 

Limit Goal 

Laboratory  
Specific Limits 

LOQ LOD DL 

cis-1,2-Dichloroethene 156-59-2 8260B μg/L 70 23.3 1.00 0.50 0.25 
Tetrachloroethene 127-18-4 8260B μg/L 5 1.7 1.00 0.50 0.25 
Trichloroethene 79-01-6 8260B μg/L 5 1.7 1.00 0.50 0.25 
Butylbenzene, n- 104-51-8 8260 B μg/L 780 * 260 1.00 0.50 0.25 
Benzene 71-43-3 8260B μg/L 5 1.7 1.00 0.50 0.25 
Vinyl chloride 75-01-4 8260B μg/L 2 0.67 1.00 0.50 0.25 
Toluene 108-88-3 8260B μg/L 1,000 333 1.00 0.50 0.25 
Xylenes 1330-20-7 8260B μg/L 10,000 3,333 3.00 1.50 0.75 
Ethyl benzene 100-41-4 8260B μg/L 700 233 1.00 0.50 0.25 
Naphthalene 91-20-3 8260B μg/L 0.14 * 0.047 2.00 1.00 0.50 
Trimethylbenzene (1,2, 4-) 95-63-6 8260B μg/L 15 * 5 1.00 0.50 0.25 

 
Notes: 
CAS = Chemical abstract services 
MCL = USEPA Maximum Contaminant Level 
LOQ = Limit of quantitation 
LOD = Limit of detection 
DL = Detection limit 
µg/L = Micrograms per liter 
USEPA = U.S Environmental Protection Agency 
* =  U.S. EPA Regional Screening Level for tap water from http://www.epa.gov/region9/superfund/prg/  
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SAP WORKSHEET #17: SAMPLING DESIGN AND RATIONALE 
(UFP-QAPP Manual Section 3.1.1) 
Sample Locations and Numbers 
• The proposed SWMU 39 groundwater sample locations are shown on Figure 11-1.  

Five locations will be sampled for perched groundwater with three of the wells placed in the 
former excavation area and two of the wells placed in native, undisturbed soil outside the 
former excavation footprint and former UST.  The objectives of the wells are to establish 
whether the impacted groundwater identified during the soil removal is limited to that which 
infiltrated the excavation or does it extend into the perched groundwater outside the 
excavation footprint. 
 

Sampling Frequency 
• SWMU 39 mo nitoring wells are scheduled for a one-time sampling event.  Pending the 

outcome of the data, an additional sampling event may be later warranted. 
 
Sampling Parameters 
• The COPCs are the following:  cis-1,2-dichloroethene, tetrachloroethene, trichloroethene, 

vinyl chloride, benzene, toluene, ethyl benzene, xylenes, 1,2,4-trimethylbenzene, 
n-butylbenzene, and naphthalene.   
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SAP WORKSHEETS #18, 19, 20, AND 30: LOCATION-SPECIFIC SAMPLING METHODS/SOP REQUIREMENTS TABLE 
(UFP-QAPP Manual Sections 3.1.1 and 3.5.2.3)  
Field Project Implementation (Field Project Instructions) 

Sample Details 
NSA Mid-South CTO F278 — SWMU 39 

 
SWMU 39 Perched Groundwater Sampling 

 
Laboratory:  Empirical Laboratories, LLC  

621 Mainstream Drive, Suite 270, Nashville, Tennessee 37228, 
(615) 345-1115, Sonya Gordon, sgordon@empirlabs.com 

Analysis Group: Selected VOCs 

Preparation and Analytical Method: SW846 5030/8260B 
Analytical Laboratory SOP Reference: SOP 202 

Data Package Turnaround Time: 21 Days 
Container Type/Volume required: 3 — 40mL glass vials 

Preservative: HCL to pH <2;  
Cool to ≤ 6C; no headspace 

Site Matrix Station ID Sample ID1 

Coordinates 

Depth/Sampling Intervals (ft/bgs) 
 

X Y 

SWMU 39 Groundwater 039GLS01 039GLS01-01 TBD1 TBD1 TBD 1 

SWMU 39 Groundwater 039GLS02 039GLS02-01 TBD1 TBD1 TBD 1 

SWMU 39 Groundwater 039GLS03 039GLS03-01 TBD1 TBD1 TBD 1 

SWMU 39 Groundwater 039GLS04 039GLS04-01 TBD1 TBD1 TBD 1 

SWMU 39 Groundwater 039GLS05 039GLS05-01 TBD1 TBD1 TBD 1 

Field Quality Control Samples   

SWMU 39 Field Duplicate TBD TBD NA NA  1 

SWMU 39 Trip Blank TBD TBD NA NA  1 

SWMU 39 Matrix Spike/Matrix Spike Duplicate TBD TBD NA NA  1 

Total Number of Samples to the Laboratory  7 
 
Notes: 
For field quality control sample scoping, the sampling event is anticipated to last one day 
Frequency of QA/QC sample collection: 
Field Duplicate  One per sampling event 
Trip Blank  One per cooler to the laboratory containing volatiles 
CTO = Contract task order 
ft bgs = Feet below ground surface  
HCL = Hydrochloric acid  
NA = Not applicable 
SWMU = Solid Waste Management Unit 

 
mL = Milliliter 
NSA = Naval Support Activity 
SOP = Standard operating procedure 
TBD = To be determined 
USEPA = United States Environmental Protection Agency 
VOC = Volatile organic compounds:  vinyl chloride, 1,1-dichloroethene, 

cis-1,2-dichloroethene, trans-1,2-dichlorothene, tetrachloroethene, and 
trichloroethene 

1 Coordinates will be determined by a State of Tennessee licensed land-surveyor. 
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SAP WORKSHEET #21: PROJECT SAMPLING SOP REFERENCES TABLE 
(UFP-QAPP Manual Section 3.1.2) 

Field SOPs Reference Table 
SOP 

Reference 
Number Title/Author 

Revision Date or 
Version Number 

Location  
of SOP  

Any planned 
deviation for 
Project Work Comments 

SOP-3-01 (MS) Utility Clearance/Resolution Consultants Revision 1; June 2013 Appendix C No  

SOP-3-02 Field Log Books/Resolution Consultants Revision 0; May 2012 Appendix C No  

SOP-3-03  Sample Labeling and Chain-of-Custody/Resolution 
Consultants Revision 0; May 2012 Appendix C No  

SOP-3-04 (MS) Packaging and Shipping Procedures for 
Low Concentration Samples/Resolution Consultants Revision 0; May 2012 Appendix C No  

SOP-3-05 (MS) Investigative Derived Waste Management/Resolution 
Consultants Revision 1; April 2013 Appendix C No  

SOP-3-6 Equipment Decontamination/Resolution Consultants Revision 0; May 2012 Appendix C No  

SOP-3-08 (MS) Soil Classification/Resolution Consultants Revision 0; May 2012 Appendix C No  

SOP-3-14  Monitoring Well Sampling/Resolution Consultants Revision 0; May 2012 Appendix C No  

SOP-3-17 Water Quality Parameter Testing for Groundwater 
Sampling/Resolution Consultants Revision 0; May 2012 Appendix C No  

SOP-3-18 (MS) Direct Push Sampling Techniques/Resolution Consultants Revision 0; May 2012 Appendix C No  

SOP-MS Access NSA Mid-South Installation Access Revision 0; April 2013 Appendix C No  
 
Note: 
SOP = Standard operating procedure 
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SAP WORKSHEET #22: FIELD EQUIPMENT CALIBRATION, MAINTENANCE, TESTING, AND INSPECTION TABLE 
(UFP-QAPP Manual Section 3.1.2.4) 

Field Equipment Calibration, Maintenance, Testing, and Inspection Table 

Field Equipment Activity1 Frequency Acceptance Criteria 
Corrective 

Action 
Responsible 

Person 
SOP 

Reference Comments 

Electronic Water 
Level Indicator 

Visual Inspection 
Field checks as per 

manufacturer 

Daily 
Once upon receiving 

from vendor or 
company stock 

0.01 foot accuracy 
Operator 

correction or 
replacement 

Resolution 
Consultants FTL NA None 

YSI 556 Series  
(or similar)  

Multi-Parameter 
Water Quality 

Meter 

Visual Inspection 
Calibration/ 
Verification 

Daily 
Beginning of each day 

pH ± 0.2 standard units 
Specific Conductance ± 5% 

Dissolved oxygen ± 0.03 mg/L 
Temperature ±0.15 ºC 

Oxygen reduction potential ± 10 mV 

Operator 
correction or 
replacement 

Resolution 
Consultants FTL 3-17 None 

LaMotte Model 
2020e (or similar) 
Turbidity Meter 

Visual Inspection 
Calibration/ 
Verification 

Daily 
Beginning of each day Nephelometric Turbidity Unit <10 

Operator 
correction or 
replacement 

Resolution 
Consultants FTL 3-17 None 

 
Notes: 
1  = Activities may include calibration, verification, testing, maintenance, and/or inspection. 
SOP = Standard operating procedure 
FTL = Field Team Leader 
% = Percent 
mg/L = Milligrams per liter 
ºC = Degrees Celsius 
mV = Millivolts 
NA = Not applicable 
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SAP WORKSHEET #23: ANALYTICAL SOP REFERENCES TABLE 
(UFP-QAPP Manual Section 3.2.1) 

Analytical SOP References Table 
Empirical Laboratories, LLC 
621 Mainstream Drive, Suite 270 
Nashville, Tennessee  37228 
Sonya Gordon (615) 345-1115 

Lab SOP Number Title, Revision Date, and Number 

Definitive or 
Screening 

Data 
Analytical Group and 

Matrix Instrument 
Variance 
to QSM 

Modified for 
Project 
Work? 

(Yes/No) 

Empirical SOP202 
GC/MS Volatiles by EPA Method 624 & SW846 Method 
8260B Including Appendix IX Compounds, Rev226 
01/08/2013 

Definitive VOCs — Groundwater 
and QC blanks Agilent GC/MS None No 

 
Notes: 
1 Analytical procedure produces definitive results; however, the end use of the data will be screening level to assess remedial effectiveness  
SOP = Standard operating procedure 
QSM = Department of Defense Quality Systems Manual for Environmental Laboratories, Version 4.2, October 2010  
VOC = Volatile organic compounds 
QC = Quality control 
GC/MS = Gas chromatography/mass spectrometer 
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SAP WORKSHEET #28: LABORATORY QC SAMPLES TABLE 
(UFP-QAPP Manual Section 3.4) 

Laboratory QC Samples 
Matrix: Groundwater 
Analytical Group: Volatile Organic Compounds 
Analytical Method: SW-846 8260B 
SOP Reference: Empirical SOP202 

QC Sample 
Frequency & 

Number 
Method/SOP QC Acceptance 

Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 
Data Quality 

Indicator 
Measurement  

Performance Criteria 

Internal Standard 

Every field sample, 
standard, and QC 
sample:  
Fluorobenzene, 
Chlorobenzene-d5, 
1,4-dichlorobezene-d4 

Retention times must be within ± 
30 seconds and the response 
areas must be within -50% to 
+100% of the ICAL midpoint 
standard. 

Inspect instruments for 
malfunctions; mandatory 
reanalysis of samples analyzed 
while system was malfunctioning. 

Analyst, Supervisor, 
QA Manager  Accuracy/Bias 

Retention times ± 30 seconds 
from the retention time of the 
midpoint in the ICAL:  the 
response areas must be 
within -50% to +100% of ICAL 
midpoint standard. 

Method 
Blank 

One per preparatory 
batch of 20 or fewer 
samples. 

No analytes detected > ½ LOQ 
and > 1/10 the amount measured 
in any sample or 1/10 the 
regulatory limit (whichever is 
greater).  Blank result must not 
otherwise affect sample results. 
For common laboratory 
contaminants, no analytes 
detected > LOQ  
(See Box D-1 in QSM V4.2.) 

Correct problem; re-prepare 
and/or reanalyze any sample 
associated with a blank that fails 
criteria. 

Analyst, Supervisor, 
QA Manager  

Bias/ 
Contamination 

No analytes detected > ½ LOQ 
and > 1/10 the amount 
measured in any sample or 1/10 
the regulatory limit (whichever 
is greater).  Blank result must 
not otherwise affect sample 
results. For common laboratory 
contaminants, no analytes 
detected > LOQ (See Box D-1 
in QSM V4.2.) 

Laboratory Control 
Sample and if 
required, Laboratory 
Control Sample 
Duplicate  

One per preparatory 
batch of 20 or fewer 
samples. 

%R  DoD QSM Limits 
 
RPD must be ≤ 30 
(for LCS/LCSD). 

Correct problem, then re-prepare 
and reanalyze the LCS and all 
samples in the associated 
preparatory batch for failed 
analytes, if sufficient sample 
material is available.  

Analyst, Supervisor, 
QA Manager  

Accuracy/Bias 
 
Precision also, 
if LCSD is 
analyzed 

QC acceptance criteria specified in 
DoD QSM Version 4.2 
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Laboratory QC Samples 
Matrix: Groundwater 
Analytical Group: Volatile Organic Compounds 
Analytical Method: SW-846 8260B 
SOP Reference: Empirical SOP202 

QC Sample 
Frequency & 

Number 
Method/SOP QC Acceptance 

Limits Corrective Action 

Person(s) 
Responsible for 

Corrective Action 
Data Quality 

Indicator 
Measurement  

Performance Criteria 

MS/MSD One per preparatory 
batch per matrix  

For matrix evaluation, use LCS 
recovery criteria; RPD <30%. 

Corrective actions will not be 
taken for samples when 
recoveries are outside limits and 
surrogate and LCS criteria are 
met.  If both the LCS and 
MS/MSD % Rs are unacceptable, 
then re-prepare and reanalyze 
the samples and QC samples. 

Analyst, Supervisor, 
QA Manager  

Accuracy/Bias/ 
Precision 

QC acceptance criteria specified in 
DoD QSM Version 4.2 

Surrogate 
All field and QC 
samples - four per 
sample 

%R  DoD QSM Limits 
 
1,2-Dichloroethane-d4 (70-120) 
4-Bromofluorobenzene (75-120) 
Dibromofluoromethane(85-115) 
Toluene-d8 (85-120) 

If sample volume is available, 
then re-prepare and reanalyze 
for confirmation of matrix 
interference when appropriate. 

Analyst, Supervisor, 
QA Manager  Accuracy/Bias QC acceptance criteria specified in 

DoD QSM Version 4.2 

 
Notes: 
QC = Quality control 
SOP = Standard operating procedure 
ICAL = Initial calibration 
QA = Quality assurance 
LOQ = Limit of quantitation 
DOD QSM = Department of Defense Quality Systems Manual for Environmental Laboratories, Version 4.2, October 2010 
LCS//LCSD = Laboratory control sample/laboratory control sample duplicate 
%R = Percent recovery 
RPD = Relative percent difference 
MS/MSD = Matrix spike/matrix spike duplicate 
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SAP WORKSHEETS #34 — 36: DATA VERIFICATION AND VALIDATION (STEPS I 
AND IIA/IIB) PROCESS TABLE 
(UFP-QAPP Manual Section 5.2.1), (UFP-QAPP Manual Section 5.2.2), (Figure 37 UFP-QAPP Manual), (Table 9 
UFP-QAPP Manual) 

Data Review Input Description 

Responsible for 
Verification 

(name, organization) 
 

Internal/External 

Verification (Step I) 
Chain-of-custody forms 
Sample Login/ Receipt 

The laboratory sample custodians will review 
the sample shipment for completeness, 
integrity, and sign accepting the shipment.  
All sample labels will be checked against the 
chain-of-custody form, and any discrepancies 
will be identified, investigated, and corrected.  
The samples will be logged in at every 
storage area and work station required by the 
designated analyses.  Individual analysts will 
verify the completeness and accuracy of the 
data recorded on the forms. 

Laboratory sample custodians 
and analysts, Empirical 
Laboratories 

Internal 

Verification (Step I) 
Chain-of-custody forms 

The Resolution Consultants data validators will 
check that the chain-of-custody form was 
signed/dated by the sampler relinquishing the 
samples and by the laboratory sample custodian 
receiving the samples for analyses. 

Project chemist or data 
validators, 
Resolution Consultants 

External 

Verification (Step I) 
SAP sample tables 

Verify that all proposed samples listed in the 
SAP tables have been collected 

FTL or designee, Resolution 
Consultants 

External 

Verification (Step I) 
Sample log sheets and 
field notes 

Verify that information recorded in the 
log sheets and field notes are accurate and 
complete.  

FTL or designee, Resolution 
Consultants 

External 

Verification (Step I) 
Field QC samples 

Check that field QC samples, described in 
Worksheet #12 and listed in Worksheet #20 
were collected as required. 

FTL or designee, Resolution 
Consultants 

External 

Verification (Step I) 
Analytical data package 

All analytical data packages will be verified 
internally for completeness by the laboratory 
performing the work.  The laboratory 
project manager (or designee) will sign the 
case narrative for each data package. 

Laboratory project manager, 
Empirical Laboratories Internal 

Verification (Step I) 
Analytical data package 

The data package will be verified for 
completeness by the data validators.  
Missing information will be requested from the 
laboratory and validation will be suspended until 
missing data are received. 

Project chemist or data 
validators, 
Resolution Consultants 

External 

Verification (Step I) 
Electronic data 
deliverables 

The electronic data will be verified against the 
chain-of-custody and hard copy data package 
for accuracy and completeness. 

Data manager and/or 
validator, 
Resolution Consultants 

External 

Validation (Step IIa) 
Chain-of-custody 

Examine the traceability of the data from time 
of sample collection until reporting of data.  
Ensure that the custody and integrity of the 
samples were maintained from collection to 
analysis and the custody records are complete 
and any deviations are recorded. 

Project chemist or data 
validators, 
Resolution Consultants 

External 
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Data Review Input Description 

Responsible for 
Verification 

(name, organization) 
 

Internal/External 

Validation (Step IIa) 
Holding Times 

Review that the samples were shipped and 
stored at the required temperature and 
sample pH for chemically-preserved samples 
meet the requirements listed in Worksheet #19.  
Ensure that the analyses were performed within 
the holding times.  If holding times were not 
met, confirm that deviations were documented. 

Project chemist or data 
validators, 
Resolution Consultants 

External 

Validation (Steps 
IIa/IIb) 
Laboratory data results 
for accuracy 

Ensure that the laboratory QC samples were 
analyzed and that the measurement 
performance criteria, listed in Worksheet #28, 
were met for all field samples and QC analyses.  
Check that specified field QC samples were 
collected and analyzed, as listed in 
Worksheet #12, and that the analytical 
QC criteria were met. 

Project chemist or data 
validators, 
Resolution Consultants 

External 

Validation (Steps 
IIa/IIb) 
Field and laboratory 
duplicate analyses for 
precision 

Check the field sampling precision by calculating 
the RPD for field duplicate samples.  Check the 
laboratory precision by reviewing the RPD or 
percent difference values from laboratory 
duplicate analyses; MS/MSDs; and LCS/LCSDs.  
Ensure compliance with the precision goals 
listed in Worksheet #12 and 28. 

Project chemist or data 
validators, 
Resolution Consultants 

External 

Validation (Steps 
IIa/IIb) 
Sample results for 
representativeness 

Check that the laboratory recorded the 
temperature at sample receipt and the pH of 
the chemically preserved samples to ensure 
sample integrity from sample collection to 
analysis. 

Project chemist or data 
validators, 
Resolution Consultants 

External 

Validation (Steps 
IIa/IIb) 
Project action limits 

Assess and document the impact on matrix 
interferences or sample dilutions performed 
because of the high concentration of one or 
more contaminant, on the other target 
compounds reported as undetected. 

Project chemist or data 
validators, 
Resolution Consultants 

External 

Validation (Steps 
IIa/IIb) 
Data quality 
assessment report 

Summarize deviations from methods, 
procedures, or contracts.  Qualify data results 
based on method or QC deviation and explain 
all the data qualifications.  Present tabular 
qualified data and data qualifier codes and 
summarize data qualification outliers.  
Determine if the data met the measurement 
performance criteria and determine the impact 
of any deviations on the technical usability of 
the data. 

Project chemist or data 
validators, 
Resolution Consultants 

External 

Validation 
(Steps IIa/IIb) 
SAP QC sample 
documentation 

Ensure that all QC samples specified in the SAP 
were collected and analyzed and that the 
associated results were within acceptance limits.  

Project chemist or data 
validators, 
Resolution Consultants 

External 

Validation (Step IIb) 
Analytical data 
deviations 

Determine the impact of any deviation from 
sampling or analytical methods and SOPs 
requirements and matrix interferences effect on 
the analytical results. 

Project chemist or data 
validators, 
Resolution Consultants 

External 
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Data Review Input Description 

Responsible for 
Verification 

(name, organization) 
 

Internal/External 

Validation (Step IIb) 
Project quantitation 
limits for sensitivity 

Ensure that the project LOQs were achieved. 
Project chemist or data 
validators, 
Resolution Consultants 

External 

Validation 
(Steps IIa/IIb) 
Groundwater — VOCs 

SW-846 8260B method-specific criteria, the 
DoD QSM, and those listed in Worksheets # 12, 
19, and 28 will be used to assess VOC data.  
The logic outlined in USEPA Contract Laboratory 
Program National Functional Guidelines for 
Organic Data Review, (October 1999) will be 
used to apply qualifiers to data.  

Project chemist or data 
validators, 
Resolution Consultants 

External 

 
Notes: 
SAP = Sampling and analysis plan 
FTL = Field team leader 
QC = Quality control 
RPD = Relative percent difference 
MS/MSD = Matrix spike/Matrix Spike duplicate 
LCS/LCSD = Laboratory control sample/laboratory control sample duplicate 
SOP = Standard operating procedure 
LOQ = Limit of quantitation 
DoD QSM = Department of Defense Quality Systems Manual for Environmental Laboratories, Version 4.2, October 2010  
VOC = Volatile organic compounds 
USEPA = U.S Environmental Protection Agency 
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SAMPLE ANALYSIS PLAN WI 
QUALITY ASSURANCE PROJECT PLAN 

Remediation of SWMU 39 TCE Plume 
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Project Name: Remediation of SWMU 39 TCE Plume
Project Number: N40083-11-D-0028 – CTO 0001

Revision Summary

The revisions to Submittal # 8a will be hereafter known as Submittal # 8b and will, in its totality, supersede any and all 
previously provided versions of the Quality Assurance Project Plan (QAPP)/Sampling Analysis Plan (SAP) submittals.
The revisions to Submittal # 8a QAPP, including the Introduction and Appendix A, QAPP Work Book are outlined in the 
table below.

COMMENT
OR

SUBMITTAL 
NUMBER AND 

NAME

COMMENT REVISION 

Jon Tucker Submittal #8a QAPP 1. Use a single acronym for 
perchloroethylene.  Right now you are 
using both PCE and PERC

Lee & Ryan has revised the 
QAPP so that only a single 
acronym is being used for 
perchloroethylene.

Jon Tucker Submittal #8a QAPP 2. In the first paragraph of PDF page 11, the 
document states verification and validation 
will be performed per USEPA CLP 
protocols specified in ESC’s SOP.  This is 
confusing, First, verification and validation 
should be performed in accordance with the 
SAP.  The CLP protocols can provide format 
or flagging guidance but not verification and 
validation criteria.  Also the SOP for 
performing some verification and validation 
should be the validation contractors not the 
laboratories.

Lee & Ryan corrected the 
document to address the 
concerns.

Jon Tucker Submittal #8a QAPP 3. First paragraph of PDF page 11, please 
give the full name of the laboratory rather 
than ESC.

Lee & Ryan corrected the 
document.

Jon Tucker Submittal #8a QAPP 4. The Executive Summary states that the 
regulatory source for cleanup goals are the 
SDWA MCLs and the RSLs.  Under 
regulatory  framework mentions only 
MCLs for TCE, cis-1,2-DCE, and vinyl 
chloride.  WS#9 (PALs) does not have a 
column to specific the regulatory source of 
the PAL values.  Also a separate table 
should be prepared for ground water and 
soils.

Lee & Ryan addressed the 
issue in the Executive 
Summary, and regulatory 
framework section of the 
document.  Furthermore, 
after seeking some guidance 
from Mr. Tucker, Lee & 
Ryan corrected/modified 
Table 9.

Jon Tucker Submittal #8a QAPP 5. The Organazational Chart needs to be 
removed from the end of the Executive 
Summary and combined with the one on 
WS#1.  The following changes should be 

The Organization Chart was 
moved and revised as 
requested.  



made:
a. Contracting individuals do not need to 

be added to the chart.
b. Data Validation needs to be added to 

the chart.
c. Who is JBL and how is their role 

regulatory compliance?
d. Also a specific title/role should be 

determined for the NSA Mid-South 
representative.

Jon Tucker Submittal #8a QAPP 6. The project scoping session needs details 
concerning what was discussed.  Were 
meeting minutes recorded?  Was the final 
goal of this remediation effort discussed?

Details of the project 
scoping session were added.  
The meeting minutes were 
recorded and submitted as 
required.  The final goal of 
the remedial effort was not 
discussed at the scoping 
meeting, however it is 
clearly identified in the 
contract and solicitation.

Jon Tucker Submittal #8a QAPP 7. The Section title Regulatory Framework and 
first two paragraphs are repeated between 
pages 20 and 24.

The repeated paragraphs 
were removed.

Jon Tucker Submittal #8a QAPP 8. WS#4 does not include the rationale for 
analyzing VOCs beyond the three listed with 
MCLs.

WS#4 was revised to 
include the sampling 
rationale.

Jon Tucker Submittal #8a QAPP 9. The rationale for additional injections and 
who will make the decision to perform the 
injection needs to be included in the SAP.  
The discussion of additional injections and 
the decision process should be in WS#5.

WS#5 was revised to 
discuss the decision process 
for additional injections.

Jon Tucker Submittal #8a QAPP 10. WS#5

a. The decision rule format for 
groundwater is based upon the long-term 
monitoring model.  There needs to be 
decision rules for the evaluation of the 
success of the treatment and the 
involvement of decision making parties 
for the ISCO treatment.  For the 
evaluation of ISCO, it may not be 
reasonable to reduce the analyte list or 
wells to be sampled.

b. Soil Decision Rule is incomplete.  It 
should clarify what depth of additional 

WS#5 was revised to 
discuss the decision rules to 
evaluate the success of 
treatment for both soil and 
groundwater.



material may be removed before 
additional samples are taken for 
confirmation.

Jon Tucker Submittal #8a QAPP 11. WS #7, The description of the duplicate is 
counter to the standard definition.  Will two 
separate results be reported for the same well 
for the same sampling event?  The duplicate 
should be used to calculate the RPD between 
the parent and duplicate samples.  What 
other statistical analysis is being considered?

Lee & Ryan has modified 
W.S.#7 to correct the 
discrepancy.  Only one 
result will be reported for 
the sampling event.  The 
duplicates will be used to 
calculate the RPD between 
parent and duplicate 
samples.  At the present 
time, Lee & Ryan is not 
considering other statistical 
analyses.

Jon Tucker Submittal #8a QAPP 12. W.S. #9 (PAL Table).  There should be a 
separate table for water and soil PALs. The 
source of the PAL per analyte should be 
included.  The Analytical method MDLs and 
QLs are not needed, only the laboratory 
values.  A separate MDL study should be 
performed for water and soil analysis.

Lee & Ryan has modified 
the work sheet as requested.

Jon Tucker Submittal #8a QAPP 13. W.S. #11 (Acceptance Limits): The 
original comment that was copied over 
referred to the range description as +/- X%, 
for example +/-42%.  Is this range centered 
on 100% or a calculated mean recovery?  I 
would usually see the range centered on a 
calculated mean and that is why centering 
on 100% recovery seems unusual.

The range is centered on a 
calculated mean recovery.  
The table has been 
corrected to reflect this.

Jon Tucker Submittal #8a QAPP 14. W.S. #12 (Validation Criteria):  
Worksheets for IIB reference the QAPP 
worksheets that are not being used for Tier 
II SAPs.  The QAPP worksheets are in 
parentheses; however the SAP specific 
worksheet numbers should be used.  These 
are WS #s 6,9, and 11.  Note that QAPP 
worksheet #24 is not included in a Tier II 
SAP.  The Step IIa validation Criteria 
should include method SW-846 method 
8000 series requirements and method 
8260B(?) requirements.  I’m uncertain 
which version of 8260 is being used since 
it is not included in the SAP.  Though ESC 
is accredited for 8260B and 860C, WS#4 
mentions 8260B and should be clarified 
through out the SAP.

The worksheet numbers 
have been corrected and 
worksheet #24 was 
removed from the plan as 
requested.  In additiion, all 
references to 8260 have 
been corrected to read 
8260B.



Jon Tucker Submittal #8a QAPP 15. During a phone conversation on March 8, 
2012, Mr. Tucker mentioned that the 
numbering on the worksheets jumped 
around and weren’t listed chronologically.  
In addition, he stated that the old 
worksheet numbers (shown on version #8a 
of the QAPP) did not need to be shown.  
Finally, Mr. Tucker stated that the copies 
of the SAP, FSP, and ESC’s QAM did not 
need to be included in the document as it 
really was the Sampling analysis plan.

Lee & Ryan corrected these 
issues.

Ben Simes Submittal #8a QAPP 16. Mr. Simes indicated in a telephone call that 
there were numberous places where the 
works did not have sufficient spacing to 
separate them.

Lee & Ryan corrected the 
issues.
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ACRONYMS AND ABBEREVIATIONS 
A – Analytical 
Bio - Biological 
BS – Bachelors of Science 
C – Celsius 
CA – Corrective Action 
CAS – Chemical Abstract Service 
CCC – Calibration Check Compounds 
CEO – Chief Executive Officer 
CHMM – Certified Hazardous Materials Manager 
COC – Chain-of-Custody 
COCs – Contaminants of Concern 
CSP – Certified Safety Professional 
CT01 – Contract Task Order Number 1 
DCA – Dichloroethane 
DCE – Dichloroethene or Dichloroethylene 
DD – Day 
DO – Dissolved Oxygen 
DoD – Department of Defense 
DQI – Data Quality Indicator 
DUP – Duplicate 
DVM – Data Validation Manager 
EMAC – Environmental Multiple Award Contract 
Env – Environmental 
EPA – Environmental Protection Agency 
ESC – ESC Lab Sciences  
Etc - Et Cetera 
Ext – Extension 
FSP – Field Sampling Plan 
g – Grams 
GC - Gas Chromatograph 
GPS – Global Positioning System 
GW – Groundwater 
H&S – Health and Safety 
HCl – Hydrochloric Acid 
HSM – Health and Safety Manager 
ID – Identification 
IDQTF – Intergovernmental Data Quality Task Force 
IL – Illinois 
IN – Indiana 
IPT – Integrate Product Team 
ISCO – In-Situ Chemical Oxidation  
JBL – JBL Technical Solutions  
L – Liter 
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LCS – Laboratory Control Sample 
LCSD – Laboratory Control Sample Duplicate 
L&R or Lee & Ryan – Lee & Ryan Environmental Consulting, Inc. 
LEED AP – Leadership in Energy and Environmental Design Accredited Professional 
LPG – Licensed Professional Geologist 
MDL – Minimum Detection Limit 
mg/Kg – Milligrams per Kilogram 
Mgmt – Management 
Mgr – Manager 
mL – Milliliter 
MM – Month 
MS – Matrix Spike 
MSD – Matrix Spike Duplicate 
MSpec – Mass Spectrometer 
MW – Midwest 
NA – Not Applicable 
NAVFAC – Naval Facilities Engineering Command 
NIRIS – Naval Installation Restoration Information Solution  
No – Number 
NSA – Naval Support Activity 
PCB - Polychlorinated Biphenyls 
PCE – Perchlroethylene 
PE – Professional Engineer 
PID – Photo Ionization Detector 
PMEB – Project Management Engineering Branch 
PQO – Project Quality Objective 
Proj – Project 
PWD – Public Works Department 
QA – Quality Assurance 
QAM – Quality Assurance Manual 
QAPP – Quality Assurance Project Plan 
QC – Quality Control 
QL – Quantitation Limit 
RCRA – Resource Conservation and Recovery Act 
Ret – Retired 
Rev – Revision 
RF – Response Factors 
RFI – RCRA Facility Investigation 
RFP – Request for Proposal 
RPM – Remedial Project Manager 
RPD – Relative Percent Difference 
RSD – Relative Standard Deviation 
S – Sampling 
SAP – Sampling Analysis Plan 
SHSO – Site Health and Safety Officer 
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SOP – Standard Operating Procedure 
SPCC – System Performance Check Compounds 
SS – Site Superintendent 
Sr – Senior 
SW – Solid Waste 
SWMU – Solid Waste Management Unit 
TBD – To Be Determined 
TCA – Trichloroethane 
TCE – Trichloroethene or Trichloroethylene 
TDEC – Tennessee Department of Environmental Control 
TN - Tennessee 
UFP – Uniform Federal Policy 
Ug/L – Micrograms per Liter 
US – United States 
US EPA – United States Environmental Protection Agency 
VOC – Volatile Organic Compound 
YY – Year 
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EXECUTIVE SUMMARY

Lee & Ryan Environmental Consulting, Inc. (Lee & Ryan) has prepared this Quality Assurance 
Project Plan (QAPP) which includes the Sampling and Analysis Plan(SAP) and Field Sampling 
Plan (FSP) requirements for the long term monitoring (LTM) of groundwater quality and 
remediation of a TCE contaminant plume at the U.S. Department of the Navy’s (Navy) NSA 
Mid-South station located in Middleton, Tennessee.  

Lee & Ryan prepared this QAPP for the Navy Midwest Region Naval Facilities Engineering 
Command (NAVFAC Midwest) under Contract No. N40083-11-D-0028, Task Order Number: 
0001.  The contents of the SAP address applicable Navy, U. S. Environmental Protection 
Agency (USEPA) Region 4, and Tennessee Department of Environment and Conservation 
(TDEC) - Division of Remediation requirements, regulations, guidance, and technical standards.  

This QAPP outlines the organization, project management, objectives, planned activities, 
measurement, data acquisition, assessment, oversight, data review procedures, and reporting 
associated with the remedial efforts and quarterly groundwater monitoring at NSA-Mid-South. 
Protocols for sample collection, handling and shipping, chain-of-custody control, field 
measurements, laboratory analyses, data validation, and reporting are addressed in this QAPP.  
Copies of Lee & Ryan’s Standard Operating Procedures (SOPs) for project field tasks are 
included in Appendix C. 

The groundwater monitoring well network for LTM at NSA Mid-South includes eleven existing 
wells.  Quarterly sampling will be performed to ensure the sampling results encompass a 
representative range of groundwater flow conditions. With the most recent sampling completed 
in the 4th quarter of 2011, future quarterly sampling events are projected for February, May, 
August, and November 2012.  

As part of the remedial activities, Lee & Ryan personnel will be installing eight multi-screened 
monitoring wells/electrical resistivity sensors within the contaminant plumes.  The wells are 
designed to characterize the vertical and horizontal extent of the chemicals of concern (COCs) 
so that KMnO4 injections can be targeted to ensure that treatment is effective.  The wells will be 
sampled a minimum of three times, prior to injection, approximately one to two months after 
injection, and potentially a third time after a second round of injections, if necessary.  

Unfiltered groundwater samples will be collected from each well using the low-flow minimal-
drawdown sampling method, as generally outlined in ASTM D6771-02.  The portable sampling 
equipment will be decontaminated between each well.  For each well, Lee & Ryan sampling 
personnel will record field measurements of the depth to the static water level and several 
water quality indicator parameters:  pH, temperature, conductivity, Oxidation Reduction 
Potential (ORP), Dissolved Oxygen (DO), and turbidity.  The water quality parameters will be 
measured using a portable water quality meter equipped with a multi-electrode flow-through 
cell.  

Laboratory analyses of the groundwater samples from the wells will consist of the USEPA 
Target Analyte List (TAL) for volatile organic compounds, which encompass all of the 
constituents identified as COCs in the subsurface soils and groundwater.  The QAPP specifies 
the required USEPA analytical methods and the corresponding laboratory SOPs for each 
analyte.    
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Field measurements and analytical laboratory results obtained for the groundwater samples in 
accordance with the QAPP and attached SAP and FSP will provide data of suitable quality 
regarding the total concentrations of the COCs in the groundwater.  Following data verification 
and validation, the sampling results will be compared to the applicable Project Action Level 
(PAL). In compliance with by TDEC guidance, the PAL for each analyte will be either the Safe 
Drinking Water Act (SDWA) Maximum Contaminant Level (MCL) for the analyte, if available, 
or the USEPA Regional Screening Level (RSL) for tap water.  

The quarterly groundwater sampling results will be presented in a Quarterly Monitoring 
Report (QMR) prepared for NAVFAC and submitted to the TDEC-Division of Remediation.  
The QMR will present the field measurements and laboratory analytical results for each well, 
including copies of original field data sheets and laboratory reports.  The QMR also will provide 
a detailed interpretation and evaluation of the groundwater sampling data for each well, 
including quantitative analysis of time-series data for metals identified as COC that are detected 
at concentrations above the applicable PAL. Results of the trend analyses that indicate no 
discernible trend (i.e., high data variability), stable trends, or decreasing trends provide 
sequentially increasing technical justification to discontinue or substantially reduce 
groundwater sampling for LTM at NSA Mid-South.  

Analytical results from the newly installed multi-level monitoring wells will be combined with 
the geophysical survey results to assess current conditions within the aquifer, i.e. the horizontal 
and vertical distribution of the COCs within the aquifer.  The information will be used to 
determine the best approach (locations and quantities) for the injection of potassium 
permanganate (in-situ chemical oxidation).  This information will be provided to the NAVY in a 
format that may be submitted to TDEC, if so desired. 
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1.0 Introduction

Lee & Ryan is pleased to present the following, Intergovernmental Data Quality Task Force
Workbook for Uniform Federal Policy for Quality Assurance Project Plans Evaluating,
Assessing, and Documenting Environmental Data Collection and Use Programs Part 2A: UFP-
QAPP Workbook, for you review.  

This QAPP contains the 37 worksheets as defined by the Uniform Federal Policy for Quality 
Assurance Project Plans as directed by NAVFAC. The plan also includes the Lee & Ryan’s Field 
Sampling Plan (FSP), Sampling Analysis Plan (SAP), as well as SOPs and Quality Assurance 
Manual (QAM) for the designated Laboratory.   

Lee & Ryan maintains a commitment to quality in all projects and provides for assurance in all 
elements of each task. The Lee & Ryan EMAC Program team is responsible for creating, 
implementing, maintaining and adhering to this Quality Assurance Project Plan. 
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1.0 Introduction

Lee & Ryan is pleased to present the following, Intergovernmental Data Quality Task Force
Workbook for Uniform Federal Policy for Quality Assurance Project Plans Evaluating,
Assessing, and Documenting Environmental Data Collection and Use Programs Part 2A: UFP-
QAPP Workbook, for you review.  

This QAPP contains the 37 worksheets as defined by the Uniform Federal Policy for Quality 
Assurance Project Plans as directed by NAVFAC. The plan also includes the Lee & Ryan’s Field 
Sampling Plan (FSP), Sampling Analysis Plan (SAP), as well as SOPs and Quality Assurance 
Manual (QAM) for the designated Laboratory.   

Lee & Ryan maintains a commitment to quality in all projects and provides for assurance in all 
elements of each task. The Lee & Ryan EMAC Program team is responsible for creating, 
implementing, maintaining and adhering to this Quality Assurance Project Plan. 
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UFP QAPP Workbook 
 
 

Sampling Analysis Plan 
Remediation of SWMU 39 TCE Plume 

NSA Mid-South 
Millington, TN 38054 

 



PublicationNumbers:

EPA: EPA-505-B-04-900C
DoD: DTICADA427486

Intergovernmental Data Quality Task Force

Workbook for
Uniform Federal Policy for Quality Assurance

Project Plans

Evaluating, Assessing, and Documenting Environmental Data
Collection and Use Programs

Part2A: UFP-QAPP Workbook

This Workbook supplements Part 1 of the UFP-
QAPP, the UFP-QAPP Manual. Proper completion
of these worksheets requires knowledge of the QAPP
elements explained in the Manual.
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Revision Date: 3/12/12
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Communication
Drivers Responsible Entity Name Phone Number Procedure (Timing, Pathways, etc.)

NAVFAC POC Navy RPM Ben Simes (415) 828-9326 All materials and information will be 
forwarded to NAVFAC by Scott Randall

Regulatory Agency 
Interface

TDEC
Navy RPM

Roger Donovan
Ben Simes

(615) 532-0864
(415) 828-9326

The Navy RPM will contact the regulatory 
agency via phone or e-mail within 24 hours of 
recognizing an issue.

Gaining Site Access L&R Proj Mgr (PM) Angelo Dattilo (317) 467-6577 The L&R Project Manager shall contact NSA 
Mid-South verbally or via e-mail a minimum 
of 5 days prior to commencement of field work 
to arrange for site access for all personnel.

Obtaining Utility 
Clearances

NSA Mid-South NA NA TBD

Field Progress 
Reports

L&R Site Superintendent 
(SS)

Brian Morgan
L&R Scientist

(317) 467-6577
(317) 467-6577

The Site Superintendent will provide all 
information regarding onsite activities to the 
L&R Project Manager on a daily basis.

Stop Work due to 
Safety Issues

L&R SHSO
L&R SS
L&R PM
L&R HSM
L&R Field Staff
Navy RPM

John Lyttle 
Brian Morgan
Angelo Dattilo 
Jack Moorman
TBD
Ben Simes

(910) 987-1320
(317) 467-6577
(317) 467-6577
(317) 467-6577
TBD
(415) 828-9326

If L&R is the responsible party for a stop 
work command, the L&R SS/SHSO will 
inform on-site personnel, subcontractors, the 
NSA Mid-South SM, and the identified 
Project Team members within 1 hour 
(verbally or by e-mail).  If a subcontractor is 
the responsible party, the Subcontractor PM 
must inform the L&R SS within 15 minutes,
and he/she in turn will follow the procedures 
listed above.



QAPP Changes 
(including SAP/FSP) 
prior to Field/ 
Laboratory work.

L&R SHSO
L&R SS
L&R PM
L&R HSM
Navy RPM

John Lyttle
Brian Morgan
Angelo Dattilo 
Jack Moorman
Ben Simes

(910) 987-1320
(317) 467-6577
(317) 467-6577
(317) 467-6577
(415) 828-9326

The L&R SS/SHSO will verbally inform the 
L&R PM within 24 hours of realizing a need 
for an amendment.

The L&R PM will document the proposed 
changes via a Field Task Modification Request 
(FTMR) form within 5 days and send the Navy 
RPM a concurrence letter within 7 days of 
identifying the need for change.

Proposed changes will be submitted by the 
L&R PM to the Navy RPM for review and 
approval.

The L&R PM will send approved scope 
changes to the Project team via e-mail within 1 
business day.

QAPP (including 
SAP/FSP) Changes 
in the Field

L&R SHSO
L&R SS
L&R PM
L&R HSM
Navy RPM

John Lyttle 
Brian Morgan
Angelo Dattilo 
Jack Moorman
Ben Simes

(910) 987-1320
(317) 467-6577
(317) 467-6577
(317) 467-6577
(415) 828-9326

The L&R SS/SHSO will verbally inform the 
L&R PM on the day the issue is discovered.

The L&R PM will inform the Navy RPM 
within 1 business day of discovery.

The Navy RPM will issue a scope change 
(verbally or via e-mail), if warranted.  The 
scope change is to be implemented before 
further work is executed.

The L&R PM will document the change via an 
FTMR form within 2 days of indentifying the 
need for change and will obtain the required 
approvals within 5 days of intiating the form.  

Release of
Analytical Data

L&R QAM Brian Morgan (317) 467-6577 The L&R QCM will validate all analytical data 
before it is released.



Field Corrective 
Actions

L&R PM
L&R QAM
Navy RPM

Angelo Dattilo
Brian Morgan
Ben Simes

(317) 467-6577
(317) 467-6577
(415) 828-9326

The L&R QAM will notify the L&R PM verbally 
or by e-mail within one business day that the 
corrective action has been completed. The L&R 
PM will then notify the Navy RPM (verbally or by 
e-mail) within 1 business day. 

Analytical 
Corrective Actions

Laboratory PM 
Lee & Ryan DVM 
Lee & Ryan PM 
Navy RPM 

Dixie Marlin
Jeff Walker 
Toby Harrison 
Ben Simes 

(800) 767-5859
(865) 692-1959
(847) 688-2600x 320
(415) 828-9326

The designated Laboratory PM for ESC Lab 
sciences inc. of Mt. Juliet, Tennessee will notify 
(verbally or via e-mail) the L&R QAM within one 
business day when an issue related to laboratory 
data is discovered. The L&R QAM will notify 
(verbally or via e-mail) the L&R PM within 1 
business day. 

The L&R QAM notifies the L&R PM verbally or 
via e-mail within 48 hrs of validation completion 
that a non-routine and significant laboratory 
quality deficiency has been detected that could 
affect this project and/or other projects. 

The L&R PM verbally advises the Navy RPM 
within 24 hours of notification from the L&R 
QAM. The Navy RPM takes corrective action that 
is appropriate for the identified deficiency. 
Examples of significant laboratory deficiencies 
include data reported that has a corresponding 
failed tune or initial calibration verification. 
Corrective actions may include a consult with the 
Navy Chemist. 
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Project Name: EMAC Seed Project CT01 – SWMU 39
Projected Date(s) of Sampling: Multiple
Project Manager: Angelo Dattilo

Site Name: SWMU 39
Site Location: Millington, Tennessee

Date of Session: October 13, 2011
Scoping Session Purpose: Project Kick-Off Meeting

Name Title Affiliation Phone# E-mailAddress Project Role
Ben Simes NAVFAC MW IPT NAVFAC MW IPT 415-828-9326 Benjamin.Simes@Navy.Mil COTR

Chris Mischel Engineer JBL Tech. Solutions 859-948-3256 CMischel@JBLTechnical.com Engineer

Scott Randall Program Mgr. Lee & Ryan 317-467-6577 SRandall@LeeandRyan.com Program Mgr.

Angelo Dattilo Project Mgr. Lee & Ryan 317-467-6577 ADattilo@LeeandRyan.com Project Mgr.

Brandi Smith Procurement & 
Proposal Mgr.

Lee & Ryan 317-467-6577 BSmith@LeeandRyan.com NA

Lee Carolan Sr. Project Scientist JBL Tech. Solutions 859-421-5060 LCarolan@JBLTechnical.com Sr. Proj. 
Scientist

Amy Franks NAVFAC MW IPT NAVFAC MW IPT NA Amy.Franks@Navy.Mil NA

Ruth Godbolt NAVFAC MW IPT NAVFAC MW IPT 847-688-2600 Lillie.Godbolt@Navy.Mil Contract 
Specialist

Tom Knueven Sr. Director of Env. 
Services

Lee & Ryan 317-467-6577 TKnueven@LeeandRyan.com NA

Randy Schneider NAFAC NAFAC 901-553-8594 Randall.Schneider@Navy.Mil NA

Shannon Wonders Project Controller TolTest 812-709-1031 Shannon.Wonders@TolTest.com NA

John Lyttle Site H&S Officer TolTest 910-987-1320 John.Lyttle@TolTest.com Site H&S 
Officer

Rob Williamson NAVFAC, PWD, 
Env.

NAVFAC, PWD, 
Env.

901-874-5399 Rob.Williamson@Navy.Mil NA

Keith Centner NAVFAC, PWD, 
PMEB

NAVFAC, PWD, 
PMEB

901-553-8085 Keith.Centner@Navy.Mil NA

Ursula Robinson NAVFAC, PWD, 
Env.

DWIS, 
Environmental

901-874-5918 Ursula.Robinson@Navy.Mil Env. Coord, 
NSA Mid-South

Comments/Decisions: Ruth Godbolt discussed specific issues related to the EMAC contract:  Responsibilities, Insurance requirements,
bonding, and WWAF Invoicing.  Ben Sime, the COTR, and Ursula Robinson, the Environmental Coordinator for Millington discussed 
base access requirements (Rapid Gate), ECATTs Training, program deliverables, project deliverables and site history (regulatory 
background). Lee & Ryan discussed general project tasks, and scheduling,

Action Items:  Program Deliverables:  APP, QM including CDQMP due to Ben Simes within 30 days (10/27/11).  Project 
Deliverables:  Work Plan including EPP and ECP, HSP, QAPP including SAP and FSP, CQCP due to Ben Simes within 60 
days (11/27/11).

Consensus Decisions:  Not applicable at this time.
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The following discussion summarizes a number of reports related to the investigation and remedial actions 
taken at SWMU 39, NSA Mid-South and provides the Conceptual Site Model (CSM), including:

Site Description
Summary of Site Environmental Investigation/Remediation
Regulatory Driver for Remediation
Project Description
Remedial Activities
Project Decisions

The CSM discussion concludes with a list or reports referenced for the additional technical information and 
details.

Site Description

The Site, SWMU 39, is located at the NSA Mid-South facility approximately 150 feet east of Kearsarge 
Avenue, across from the boiler plant located on the south side of NSA Mid-South (Figures 1).  SWMU 39 
consists of the area surrounding the concrete slab remaining from Building S-74 and Building S-212 (Figure 2).
Building S-74 was built in 1943 and operated as a laundry until 1981 (38 years).  Transformers and drums of oil 
were stored in the PCB storage area located on a concrete slab (an outdoor concrete slab), until the building was 
demolished in 1995.  All that remains is a concrete slab and foundation.  Building S-212 was constructed in 
1947 to store solvent for Building S-74.

Summary of Site Environmental Investigation/Remediation

As part of the U.S. Navy Installation Restoration Program, a RCRA Facility Investigation (RFI) was conducted 
in 1998 and 1999 that identified chlorinated solvents, perchloroethylene (PERC) and trichloroethylene (TCE) in 
the fluvial soil deposits and groundwater beneath the existing slab at concentrations exceeding RCRA action 
levels.  Subsequent investigations defined a groundwater contaminant plume in the vicinity of the building.  In 
2005, EnSafe, under contract to the Navy, began to treat the chlorinated solvents using enhanced bio-
remediation.  Although the concentrations have dropped, they still do not meet the required cleanup levels (See 
Figure 3). 

Regulatory Framework

The remedial action for groundwater and soil is being performed under the federal Resource Conservation 
and Recovery Act (RCRA) of 1976, and the federal Safe Drinking Water Act (SDWA) of 1974.  

The performance objective of this project is to remediate the contaminants of concern (COCs) in 
groundwater and soil to levels defined by the federal statutes above so the Site can be closed without 
controls or restrictions for future land use.  The cleanup goals for these groundwater COCs will be the 
SDWA MCL’s.  The action levels for the COCs in each media are defined below.  
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Groundwater

The COCs in groundwater to be remediated are trichloroethylene (TCE), and the breakdown products, 
cis-1,2-dichloroethane (cis-1,2-DCE), and vinyl chloride (VC).  The COCs and associated MCL’s are 
listed as follows:

TCE - 5.0 micrograms per liter (μg/L)
cis-1,2-DCE - 70 μg/L
Vinyl Chloride - 2.0 μg/L

Groundwater and soil samples will be analyzed for chlorinated solvents using EPA method 8260B in 
accordance with previous investigations.  

Soil

Soil sampling and characterization will not be conducted as part of the scope of this WP during the 
groundwater remediation and closure process.  However, soil samples will be collected from the 
concrete pad at a localized area underlying a section of the pad as defined by EnSafe, Inc. during a 
sampling event conducted on October 4-5, 2010. The soil samples will be analyzed for chlorinated 
solvents using EPA method 8260B in accordance with previous investigations.

Project Description

Lee & Ryan was retained to remediate the site, in such a manner, that the cleanup criteria are met by 2014.  
After evaluating the data provided in the Navy’s RFP, and discussing the information with Ensafe, the former 
contractor; Lee & Ryan decided to use in-situ chemical oxidation (ISCO) to address the remaining groundwater 
contamination and to excavate the impacted soils underlying the former storage pad (Building S-74).  Prior to 
the first injection, Lee & Ryan will perform an aquifer assessment to characterize current site conditions.  The 
assessment will use a combination of vertical profiling (chemical analyses) and geophysics (3-dimensional 
electrical resistivity) to characterize the spatial distribution of the contaminants of concern (COCs) within the 
aquifer.  Once the data has been analyzed, a solution of potassium permanganate will be injected into the aquifer 
to oxidize the COCs.  The locations (vertically and horizontally), concentrations, and volumes of material to be 
injected will be based on the results of the aquifer assessment.  Additional injections may be performed as 
required.

In addition, there is a small amount (less than 10 cubic yards of contaminated soils underneath the concrete pad.  
Lee & Ryan will oversee the removal of the concrete pad and contaminated soils.  The soils will be transported 
to the appropriate facility for disposal.

Remedial Activities

The remedial actions for SWMU 39 will include the following primary tasks:

Aquifer Assessment consisting of two tasks:  vertical profiling and a geophysical survey
Groundwater Treatment using In-Situ Chemical Oxidation. 
Quarterly Groundwater Monitoring.
Concrete Pad Removal and Disposal, Building S-74.
Excavation and Disposal of Impacted Soils.  

A description of each activity follows.



Aquifer Assessment

Eight borings will be advanced to the bottom of the aquifer, a confining, laterally continuous clay unit, 
located approximately 100 feet below grade.  The clay unit surface represents the contact between the 
bottom of the Cockfield Formation and the top of the Cook Mountain Formation.  The borings will be 
advanced using a rotary drill rig.  Five borings will be advanced in the southern plume located in the vicinity of 
the southwest corner of Building S-212 and three borings will be advanced in the northern plume (See Figure 4).   
Since the geology of the aquifer is well known, Lee & Ryan does not plan on collecting any additional soil 
samples.  

After achieving the desired depths, each boring will be converted to a monitoring well constructed of 2-inch 
diameter PVC well screen and casing. Within the saturated zone, each 10-foot section of PVC piping will 
have a 2-foot long, 10-mil slotted PVC well screen to allow discrete vertical profiling of the aquifer and a 
¼-inch band of stainless steel which will act as an electrode for the electrical resistivity survey.  Based on 
the previous investigations, the top of the saturated zone is located approximately 40 feet bgs at the top of 
the saturated Cockfield Formation.   Clean silica sand will be emplaced in the annulus around the well 
screen to a height two to three feet above the top of the uppermost screen.  A minimal 2-foot layer of 
bentonite pellets will be placed above the sand pack, and the remainder of the borehole will be backfilled 
with a bentonitic grout.  See Figure 5 for a schematic of a typical electrical resistivity sensor well.

Upon completion, the wells will be developed using surging and pumping.  Approximately 24 hours after 
development, the wells will be sampled using the ASTM D 6771-02 low-flow sampling methodology. A 
bladder sampling pump equipped with packers will be set to straddle the upper-most screen, sealing it off 
from the rest of the well.  The field parameters pH, temperature, specific conductivity, ORP, DO, and 
turbidity will be measured as water is purged from the well.  Once stabilized, a groundwater sample will be 
collected, preserved as required, stored on ice, and then transported to the laboratory for analysis.  Upon 
completion, the sampling pump will be cleaned and then set to collect a sample from the next lower screen.  
This process will be repeated until all 48 of the screened intervals have been sampled.

After the wells have been sampled, a 3-Dimensional Electrical Resistivity Survey will be conducted.  The 
information generated from the geophysical survey and vertical groundwater profiling will be used to:

Determine the spatial distribution of the contaminants within the aquifer and 
Design the in-situ chemical oxidation treatment, i.e. location, volume, and depths of chemical 
injection. 

In-Situ Chemical Oxidation

Two plumes of impacted groundwater have been identified, a south plume located at the southwest 
cornerof building 212 and a northern plume located west of the northwest corner of building 212 (See 
Figure 4).  The two plumes will be treated using in-situ chemical oxidation. Vironex, a sub-contractor will 
injectapproximately 18,300 gallons of a 1% solution of potassium permanganate (KMnO4) into the aquifer.  
The exact locations, depths, and volumes will be determined based on the results of the aquifer assessment.  
Currently, Lee & Ryan anticipates that Vironex will inject the KMnO4 into two existing injection wells 
16LF and 2ILF (see Figure 4) and into two new borings to be advanced as current conditions require.

Aquifer Assessment (Part 2)

Geophysical data will be collected as the potassium permanganate is injected in the aquifer.  The 
information will be used to assess the distribution of the oxidant in the aquifer and evaluate its potential 
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effectiveness in remediating the chemicals of concern.

Quarterly Groundwater Monitoring and Reporting

Lee & Ryan will conduct up to 12 quarterly sampling events of the groundwater monitoring network; the 
number of events will depend on the analytical results.  Eleven groundwater monitoring wells comprise the 
network for SWMU 39; however, only seven will be sampled on a quarterly basis, as required by the 
contract.  The seven monitoring wells (See Figure 4) to be sampled are:

1. 039G02LF
2. 039G03LF
3. 039G04LF
4. 039G10LF
5. 039G12LF
6. 039G13LF
7. 039G22LF

Historical groundwater analytical data indicates that chlorinated VOCs have consistently been observed in 
monitoring wells 039G03LF, 039G04LF, and 039G22LF.  Accordingly, these wells will be sampled last to 
minimize the potential for cross contamination.

The wells will be sampled using the ASTM D 6771-02 low-flow sampling methodology.  As we 
understand it, previous consultants have collected the groundwater samples from the mid-point of each 
well’s saturated thickness.  Accordingly, Lee & Ryan personnel will measure water levels and total well 
depths in each well and the midpoint of the saturated thickness will be determined.  The sampling team 
will set the bladder pump to straddle the mid-point and field parameters pH, temperature, specific 
conductivity, ORP, DO, and turbidity will be measured as water is purged from the well.  Once the field 
parameters stabilize, a groundwater sample will be collected, preserved as required, stored on ice, and then 
transported to the laboratory for analysis.  The sampling pump will be cleaned between each well.

Following each quarterly sampling event, a quarterly report will be submitted to the NAVFAC Project 
Manager, and an annual Interim Measures Progress Report will be submitted each year summarizing the 
quarterly sampling events.  

Aquifer Assessment (Part 3)

After one to two quarters of groundwater monitoring, Lee & Ryan personnel will collect a third round of 
geophysical data, and a second round of vertical profile samples to evaluate the in-situ chemical oxidations 
effectiveness in treating the contaminants of concern.  Depending on the results, Lee & Ryan may perform 
a second round of injections (ISCO) to address any remaining contaminants.  The decision to inject will be 
based on:

The presence of any “hot spots” within the aquifer.

The COCs reported concentrations in the groundwater monitoring wells as it relates to the rate of 
reduction due to treatment. 

Concrete Pad and Contaminated Soil Removal

Building S-74 was constructed in 1943 and operated as NSA Mid-South’s dry cleaning facility until 
operations ceased in 1981.  Building S-74 was demolished in 1995 but the building slab was left in-place.  
A previous investigation identified contaminated soils underneath a portion of the concrete pad (Boring



039SHA20) at depths rangingfrom 0.5 to 1.0, and 3.0 to 3.5 feet BGS.1,2,4-trimethylbenzene and 
ethylbenzene were reported at concentrations that exceeded the EPA’s Regional Screening Levels (RSLs) 
for Residential Soil.  In addition, 1,1,2-trichloroethane, benzene, ethylbenzene, tetrachloroethylene (PCE), 
toluene, trichloroethylene (TCE), and total xylenes were reported at concentrations above the respective 
Maximum Contaminant Level for Soil to Groundwater RSLs. 

The concrete pad measures approximately 16,426 square feet in area, two feet thick, and the perimeter is 
approximately 778 feet in length.  The concrete will be broken up using an excavator with a jackhammer 
attachment.  An end-loader will be used to transfer and load the concrete into the tri-axle trucks.  The 
concrete will be transported to the BFI North Shelby Landfill.  

Once uncovered, the contaminated soils will be excavated and transported to the appropriate facility for 
disposal.Lee & Ryan will excavate an area measuring approximately 20 square feet and 5-foot deep. The 
impacted soils (approximately 4.6 cubic yards) will be excavated, transported, and disposed of at the BFI 
North Shelby Landfill.  Confirmatory samples will be taken upon completion of excavation activities to 
verify cleanup. Based on the size of the excavation, two bottom samples and one sidewall sample from 
each side of the excavation will be collected using Encore samplers.  The samples will be analyzed  for
VOCs using EPA Method 5035/8260B. If the confirmatory sampling results for any VOC are above the 
U.S. EPA RSLs for Residential Soil for closure, additional excavation, removal, and confirmatory
sampling will be repeated.  

Once the soil excavation and concrete is removed, imported soil will be used to backfill the excavation.
The soils will be placed in 12-inch lifts. Each lift will be compacted to 95% of Proctor.  Once the 
excavation reaches the correct elevations, approximately 2-inches of topsoil mixture will be applied to the 
site and a grass seed mixture applied.  Straw matting or similar product will be applied to prevent erosion 
and provide protection while the new cover establishes itself.

The imported soil and topsoil will be analytically tested prior to delivery.  The imported soil will be tested 
for total petroleum hydrocarbon (TPH) gasoline range organics (GRO), and TPH diesel range organics 
(DRO), using Method by SW-846 method 8015; and the toxicity characteristic leaching procedure (TCLP) 
for the eight RCRA metals using U.S. EPA Methods 6010B, 7470-7471, VOCs using U.S. EPA Method 
8260, and semi-volatile organic compounds (SVOCs) using U.S. EPA Method 8270.

Reference Technical Reports

Ensafe,
Allen & 
Hoshell

1996 Confirmatory Sampling Investigation, Solid Waste Management Units (SWMU) 20, 22 
and 63, 30, and 39, Naval Support Activity (NSA) Mid-South, Millington, Tennessee, 
Revision 1.

Ensafe 1998 Confirmatory Sampling Investigation Report, Assembly F, SWMUs 20, 22/63, 30 and 
39, NSA Mid-South, Millington, Tennessee, Revision 2.

Ensafe 1999 RCRA Facility Investigation Work Plan, Assembly F, SWMUs 20, 22, and 39, NSA
Mid-South, Millington, Tennessee, Revision 2.

Ensafe 2000 RCRA Facility Investigation Report, Assembly F, SWMU 17,19, 20, 22, 39 and 63, NSA 
Mid-South, Millington, Tennessee, Revision 0.

Ensafe 2000 Technical Memorandum:  SWMUs 39 and 14/46 Investigation Work Plan, NSA Mid-
South, Millington, Tennessee.  Revision 0.

Ensafe 2001 Corrective Measures Study Work Plan, SWMU 39, Soil and Groundwater, NSA Mid-
South, Millington, Tennessee. Revision 0.



Ensafe 2001 Monitored Natural Attenuation Treatability Study Work Plan, NSA Mid-South, SWMU 
39 – Building S-74, Revision 0.

Ensafe 2003 Corrective Measures Study Report, SWMU 39, NSA Mid-South, Millington, Tennessee.  
Revision 2.

Ensafe 2004 Interim Measures Work Plan, SWMU 39, NSA Mid-South, Millington, Tennessee, 
Revision 0.

Ensafe 2005 Interim Measures Progress Report, NSA Mid-South, SWMU 39, Millington, Tennessee, 
Revision 1.

Ensafe, 
Spectra 
Tech 

2009 Interim Measures Progress Report, SWMU 39, NSA Mid-South, Millington, Tennessee, 
Revision 1.

Ensafe,
Spectra 
Tech

2010 Interim Measures Progress Report, SWMU 39, NSA Mid-South, Millington, Tennessee, 
Revision 1.

Ensafe 2010 Technical Memorandum:  VOC Detections Associated with the Existing Building Slab at 
NSA Mid-South SWMU 39, Millington, Tennessee. Revision 0.
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The following discussion outlines site-specific Data Quality Objectives (DQO)/Systematic Planning Process 
(SSP) applied to the groundwater soil sampling for the aquifer assessment, groundwater monitoring and 
remedial activities at SWMU 39, NSA Mid-South, including brief descriptions of the DOQ/SSP elements listed 
below: 

Problem Statement, 
Data Needs, 
Study Boundaries, 
Analytic Approach, 
Performance Criteria, and 
Decision Rules. 

Problem Statement 

Previous RCRA remedial action at SWMU 39, NSA Mid-South, has effectively reduced the environmental 
contamination resulting from historical dry cleaning operations at the site; however, as of the last quarterly 
sampling event, the cleanup criteria have not been met. As part of the agreement with the Tennessee 
Department of Environmental Control (TDEC), the Navy must achieve the groundwater MCLs before the site 
can be closed.  Lee & Ryan intend to implement a new remedial strategy to achieve the required cleanup 
standards within the next four years. These include remediation of the impacted groundwater using In-situ 
Chemical Oxidation, excavation of the impacted soils, and quarterly sampling of the groundwater monitoring 
network to evaluate the effectiveness of the treatment.  Implementation of this QAPP, the attached FSP and SAP
and the related work plan is expected to generate the data needed to assess current site conditions, evaluate the 
effectiveness of treatment, and demonstrate that the remedial activities have achieved the required cleanup 
criteria.

Groundwater sampling for both the aquifer assessment and quarterly monitoring at SWMU 39, NSA Mid-South
targets the chlorinated volatile organic compounds identified as the COCs during the RCRA investigation.  In 
addition, impacted soils beneath the concrete pad of former building S 74 have been reported to contain the 
same COCs at concentrations in excess of the RCRA cleanup criteria.  Review of the historical groundwater 
sampling data suggests that the current remedial activity, reductive dechlorination, is reducing the 
concentrations of the primary contaminant, TCE, but is showing an increase in vinyl chloride concentrations.  
Assuming continued implementation of the current remedial system, there is little likelihood that the required 
cleanup criteria will be met within the next three to four years.

This QAPP, attached FSP and SAP and accompanying work plan defines the requirements for determining the 
current spatial distribution of the COCs, determining the exact volumes and locations for in-situ chemical 
oxidation treatment, evaluating the effectiveness of treatment, and monitoring to ensure that the cleanup criteria 
have been met.

Data Needs

Groundwater sampling performed for the aquifer assessment and quarterly monitoring at SWMU 39, NSA Mid-
South and in accordance with requirements specified in the attached SAP will provide suitable quality data 



regarding (1) the depths (below ground surface) and elevations of the saturated zone (water table), (2) 
groundwater flow directions in the uppermost aquifer in the monitored areas, (3) the spatial distribution of the 
COCs within the aquifer, and (4) the effectiveness of remedial treatment.

Soil sampling performed during the excavation of impacted soils from underneath the concrete pad belonging to 
former Building S 74 and in accordance with the requirements specified in the attached SAP will provide 
suitable quality data to ensure the impacted soils have been removed from the site.

Study Boundaries 

Groundwater monitoring at SWMU 39 at NSA Mid-South includes a seven wells: as specified in the 
contract (039G02LF, 039G03LF, 039G04LF, 039G10LF, 039G12LF, 039G13LF, and 039G22LF). In 
addition, groundwater samples will be collected from eight temporary monitoring wells installed during 
the aquifer assessment to vertically profile the aquifer.  No other groundwater sampling locations are 
recommended in the attached SAP. All of the wells are located in the immediate vicinity of two buildings, 
former building S 74 and Building 212, where a RCRA investigation identified the presence of chlorinated 
solvent contamination in the subsurface soils and groundwater. Monitoring data obtained from all of the 
wells to date do not indicate the subsurface migration or groundwater transport of COCs into off-site areas 
located hydraulically downgradient of the SWMU 39 property boundaries. 

Analytic Approach 

Field measurements and laboratory analytes associated with groundwater monitoring at SWMU 39, NSA Mid-
South collected in accordance with the attached SAP will provide data regarding representative total 
concentrations of the VOCs identified as COCs in the groundwater. Laboratory analytes associated with the 
contaminated soils underlying the concrete pad remaining from former building S 74 will provide data to verify 
the effectiveness of excavation in removing the impacted soils from the site.

Laboratory analyses will be performed per the sample details summarized in Table 8.2 and the analytical 
methods and laboratory SOPs listed in Worksheet No. 10 – Analytical SOP References Table. 

Performance Criteria 

Collection of representative unfiltered, non-turbid groundwater samples from each applicable well is a primary 
performance goal for the aquifer assessment and quarterly monitoring program at SWMU 39, NSA Mid-South.
Non-turbid samples are least likely to yield biased laboratory analyses for VOCs because of excessive 
suspended material in the samples and volatilization during sample collection. Accordingly, careful 
implementation of the low-flow minimal drawdown sampling method described in ASTM D 6771-02 will
ensure collection of representative non-turbid samples from each well. Field measurements of turbidity will be 
used to gauge compliance with the performance goal and to qualify suspect results as warranted. 

Performance criteria for evaluation of the quarterly groundwater sampling results reported for the wells located 
down-gradient of the two groundwater contaminant plumes at SWMU 39, NSA Mid-South include: (1) ambient 
concentrations indicated by groundwater sampling results for the designated upgradient/background well 
(MW3-7) and (2) the applicable PAL listed in Worksheet No. 9 – Reference Limits and Evaluation Tables. 

Soil samples collected from the the sidewalls and bottom of the excavation will be used to determine if any 
impacted soils remain after excavation.  The samples will be collected using an Encore sampler to prevent the 
volatilization of the COCs prior to analysis.  Pefromance criteria for the evaluation of the soil samples include 
the applicable PAL listed in Worksheet No. 9 – Reference Limits and Evaluation Tables.



Decision Rules 

A quantitative analysis of time-series plots will be performed for the monitoring wells at SWMU 39, NSA 
Mid-South. The results of the trend analyses will be used to determine if the clean up criteria will be met 
in the required time frame as specified in Lee & Ryan’s contract with the Navy.  If it appears that the 
criteria cannot be met, a second round of in-situ chemical oxidation (potassium permanganate solution) 
will be performed. Conversely, if it appears that the criteria will be met, then a second round of in-situ 
chemical oxidation will not be performed, and quarterly monitoring will continue until the cleanup criteria 
have been met for four continuous quarters as required by TDEC.

Soil samples collected from the sidewalls and bottom of the excavation that exceed the site cleanup criteria 
are indicative that additional soil excavation must be performed.  Lee & Ryan personnel will remove one 
additional foot of soil from those areas reported to contain the contaminants of concern at concentrations 
exceeding the site cleanup criteria for transport and disposal.  Once the contaminated soils have been 
removed, additional soil samples will be collected until the analytical results indicate that all of the 
impacted soils have been removed. 
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Measurement Performance Criteria Table

Matrix Sampling
Procedure1

Analytical
Method/SOP

2 Analytical Group Frequency Data Quality
Indicators (DQIs) Measurement Performance Criteria

Water Low-flow 330752/330363 VOCs 1 Field Duplicate for every 
10 Samples.

1 Field MSDS sample for 
every 20 samples.

1 Trip Blank for every 
shipping container.

Precision

Precision
Accuracy/Bias

Bias

RPD between duplicate samples should 
be < 20% if both results are > 5x LOQ.

Same as above.
± 45% and No target compounds >½

Report if the RQ in the sample is > 5 x 
the RQ in the blank.

Water Low-flow L&R 346.30 Field Parameters3 1 for every sample Stabilization Indicator parameters are considered 
stable when 3 consecutive readings, 
taken 5 minutes apart fall with the 
ranges shown below:

pH:  ±0.2 pH units
Conductivity:  ±3% of reading
DO:  ±10% of reading or ±0.2 mg/L 
whichever is greater
ORP:  ± 20 mV
Temperature:  ±0.1oC

Turbidity: ±10% or ±1.0 NTU, 
whichever is greater.

Soil Encore© L&R 356.10 VOCs 1 Field Duplicate for every 
10 samples.

1 Field MSDS sample for 
every 20 samples.

1 Trip Blank for every 
shipping container.

Precision

Precision
Accuracy/Bias

RPD between duplicate samples should 
be < 20% if both results are > 5x LOQ.

Same as above.
± 45% and No target compounds > ½

Report if the RQ in the sample is > 5 x 
the RQ in the blank.

1 Reference number from Worksheet #8.
2 Reference number from Worksheet #10.
3 Field parameters include pH, Conductivity, Oxidation Reduction Potential (ORP), Dissolved Oxygen (DO), Temperature, and Turbidity.
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Sampling Design and Rationale

The groundwater sampling design and rationale for quarterly monitoring at SWMU 39, NSA Mid-South, as 
summarized in the following discussion of the items listed below, complies with the requirements specified in 
the agreements between TDEC and NAVFAC, and will achieve the DQOs/SSP goals outlined in Worksheet 
No. 6. 

Aquifer Assessment,
Well Network, 
Groundwater COC, 
Sampling Frequency, 
Sampling Method, 
Sampling Equipment, 
Field Measurements, 
Field QC Samples, 
Laboratory Analytes, 
Data Management, and 
Project Reporting. 

Much of the technical details are deferred to the applicable Lee & Ryan SOPs listed in Table 8-1 and 
referenced in the subsequent discussion. Copies of the SOPs are provided in Appendix A. A complete copy of 
this QAPP along with the SWMU 39 NSA Mid-South Site Health and Safety Plan (HASP) and other project-
related reference materials will be included in the project documentation maintained on-site during sampling 
by Lee & Ryan field sampling personnel.

Aquifer Assessment

Prior to implementing remedial activities at the site, Lee & Ryan will implement an assessment of the aquifer’s 
current conditions.  The assessment consists of two tasks:  vertical profiling of the aquifer and a geophysical 
survey.  Eight specially constructed monitoring wells will be installed in the vicinity of SWMU 39, NSA Mid-
South.  The wells will have a 2-foot long screen for every 10 feet of saturated thickness.  Stainless steel 
electrodes will be installed at a 1 meter spacing.  Five of the wells will be installed in the southern-most plume, 
located at the southwest corner of Building 212.  The other three wells will be installed in the northern plume, 
located to the west of the northwest corner of Building 212.

Upon completion, groundwater samples will be collected from each screened interval, approximately six 
samples per well, using the D 6771-02 low flow sampling methodology.  The groundwater samples will be 
sent to the laboratory for analysis of volatile organic compounds (VOCs).  The analytical results will be used 
to determine the spatial distribution of the COCs within the aquifer and provide a baseline for calibrating the 
geophysical data.

After sampling and prior to remediation, Lee & Ryan will conduct a geophysical survey.  Electrical resistivity 
readings will be taken from each electrode to establish a 3-dimensional grid.  The information will be used to 
assess the spatial distribution of the COCs within the aquifer and develop the remedial treatment plan. 



After treatment, a second round of groundwater samples and geophysical survey will be conducted to evaluate 
the effectiveness of the remedial actions.

Well Network 

The groundwater monitoring well network designated for quarterly monitoring at SWMU 39, NSA Mid-
South includes seven existing wells identified in the contract documents (039G02LF, 039G03LF, 
039G04LF, 039G10LF, 039G12LF, 039G13LF, and 039G22LF).  The well locations are shown on Fig. 
4. Historical groundwater analytical data indicates that chlorinated VOCs have consistently been 
observed in monitoring wells 039G03LF, 039G04LF, and 039G22LF.  Accordingly, these wells will be 
sampled last to minimize the potential for cross contamination. Wells 10LF1U, 11LFNS, and 12F1U are
located hydraulically down-gradient and in the presumed “Exit Pathway” for transport/migration of the 
COC contaminant plumes.  Wells 02LF3 and 13LF1U are located hydraulically up-gradient of the 
contaminant plumes and yield uncontaminated groundwater which is representative of background 
(ambient). 

Chemicals of Concern

Based on historical soil and groundwater sampling data obtained through March 2011, the COCs are 
trichloroethylene (TCE), and the breakdown products, cis-1,2-dichloroethane (cis-1,2-DCE), and vinyl 
chloride (VC).  Historical sampling data did not identify any other metals, volatile and semi-volatile organic 
compounds or polychlorinated biphenyls in the groundwater. 

Sampling Frequency 

Groundwater

In accordance with the contract, groundwater samples will be collected quarterly from the monitoring well 
network at SWMU 39, NSA Mid-South. Lee & Ryan anticipates collecting the first round of samples in 
February 2012.  Subsequent sampling events will be scheduled as follows for the first year:  May 2012, August 
2012, and November 2012.  

As stated previously, groundwater samples will be collected from the special wells installed as part of the 
aquifer assessment.  Along with the geophysical surveys, the wells will be sampled prior to, during, and after 
treatment.

Soils

As part of the remedial activities at the site, contaminated soil located from under the concrete pad and 
foundation remaining from former building S 74 will be excavated.  Soil samples will be collected from the 
sidewalls and bottom of the excavation.  The samples will be analyzed for the COCs.  Additional samples will 
be collected as necessary.

Sampling Method 

Groundwater

Unfiltered groundwater samples will be collected from each of the seven wells in the groundwater monitoring 
network and from the temporary wells installed during the aquifer assessment using ASTM’s low-flow, 
minimal drawdown sampling method (ASTM D 6771-02). Properly implemented, the low-flow, minimal 



drawdown sampling method provides representative (unfiltered) groundwater samples that are suitable for 
laboratory analyses.

Soils

Soil samples will be collected from the excavation using an Encore© sampler.  

All of the samples will be stored on ice, placed in appropriate shipping containers, and then transported to the 
laboratory for anlaysis. 

Sampling Equipment 

Groundwater

Groundwater samples will be collected using a portable bladder/piston pump (decontaminated between uses) 
attached to disposable (one-use) polyvinyl chloride tubing.  For the quaterly monitoring program, the pumps
intake will be set near the midpoint of the monitored interval (determined from available well construction 
data). For the specialized aquifer assessment wells, the pumps intake will be set within a two foot screen.  
Packers will be used to isolate the pump from the rest of the borehole/well screens.  Purge water pumped from 
each well during sampling will be containerized for later disposal.

Soils

Soil samples will be collected using an Encore© sampler.  The Encore© sampler will be decontaminated 
between each use.  It should be noted that the sampler uses a disposable cartridge to collect and store the 
sample.  Once collected, the cartridge is sealed, labeled, placed in a sealed baggie, and stored on ice for 
submittal to the laboratory.

Field Measurements 

Before any groundwater samples are collected from each well, Lee & Ryan field personnel will record the 
depths to the bottom of each well and the water table, in accordance with Lee & Ryan SOP for groundwater 
sampling.  Groundwater surface elevations determined from the pre-sampling depth to water measurements 
will be used to assess flow directions and to calculate local hydraulic gradients needed to estimate 
representative rates of groundwater flow in the aquifer at SWMU 39, NSA Mid-South. For each well, Lee & 
Ryan field personnel will use an electronic water-level meter to determine the depth to the static water level,
measured to the nearest 0.01 ft. After each use, the down-hole length of the water-level meter will be
decontaminated as specified in Lee & Ryans SOP for Decontamination of Sampling Equipment. Equipment 
decontamination wash and rinse water will be containerized for latr disposal.  

While purging each well, Lee & Ryan field personnel will periodically record purge water measurements of 
temperature, pH, specific conductance, ORP, turbidity, and dissolved oxygen. Field measurements will be 
obtained using a properly calibrated portable water-quality meter equipped with a multi-electrode flow-
through cell and operated in accordance with the manufacturer’s instructions/operations manual. A sample 
will be collected once the purge water demonstrates the stability requirements outlined in Worksheet #6.

Field QC Samples 

One duplicate sample (soil and/or groundwater) will be collected for every 10 samples for QC purposes (See 
details in Worksheet No. 6 – Field Quality Control Samples). In accordance with Lee & Ryans SOP for 
Groundwater Sampling, the duplicate sample will be collected concurrent with the primary groundwater 



sample from the well. For the soil samples, the sample will be “homoginized” in a clean stainless steel 
container, divided into aliquots, and then placed in the appropriate sample jars. Duplicate results will be 
reported for each sampling event.

In addition, Lee & Ryan personnel will collect one duplicate sample (soil and/or groundwater) for every 20 
samples collected, to be used by the laboratory as a matrix spike duplicate sample.  Collection of these samples 
will be in accordance with Lee & Ryan’s SOPs.

Each duplicate sample will be obtained using the same sampling equipment, method, and type of container 
(provided by the analytical laboratory) and placed in the same ice-filled cooler as the associated primary 
sample. 

Laboratory Analytes 

The unfiltered groundwater samples from each well and the soil samples collected from beneath the concrete 
pad belonging to former building S74 (post excavation) will be analyzed for chlorinated organic compounds 
using USEPA Method 8260B. Analyses for chlorinated organic compoundss will be performed because 
previous RCRA investigations identified several chlorinated compounds (e.g., TCE, PCE, DCE and VC) as the 
COCs in the subsurface soils and groundwater at SWMU 39, NSA Mid-South.

Laboratory analysis of the groundwater and soil samples will be performed by ESC Lab Sciences (ESC),
which is a DoD ELAP-accredited laboratory (see copy of the laboratory ELAP accreditation in Appendix B). 
Laboratory analyses will be performed in accordance with the analytical methods identified in Table 8-2. ESC
will meet the media cleanup standards (MCSs) specified in Worksheet No. 9 – Reference Limits and 
Evaluation Tables, and will perform the laboratory analyses in accordance with the laboratory-specific SOPs 
developed based on the methods listed in Table 8-2.

The analytical data packages provided by ESC will be in a CLP-like format and will be fully validatable and 
contain raw data, summary forms for all sample and laboratory method blank data, and summary forms 
containing all method-specific QC, including analytical results, percent recoveries (%Rs), relative percent 
differences (RPDs), relative standard deviations (RSDs), and/or percent differences or percent drifts. 

Data Management 

The principal data generated for SWMU 39, NSA Mid-South will include:

Electrical resisitivity data from the aquifer assessment,
Field measurements of static water elevations and well depths,
Field parameters (temperature, DO, Conductivity, ORP, pH, and turbidity) measured during 
groundwater sampling events, and
Laboratory analytical data. 

Field sampling log sheets will be organized by date and filed in the project files. Field logbooks will be used 
only for this project, titled based on date and activity; and maintained in the project files. As outlined below, 
the Lee & Ryan DVM (or designee) is responsible for the overall tracking of data generated for the project, 
data storage/archival/retrieval, data security, and data review. 

Data Tracking: Data are tracked from generation to archiving in the Lee & Ryan project-specific files. 
The Lee & Ryan DVM (or designee) is responsible for tracking the samples collected and shipped to ESC.
Upon receipt of the data packages from ESC, the Lee & Ryan DVM will monitor the data validation 



effort, which includes verifying that the data packages are complete for all of the sample results delivered 
by ESC.

Data Storage, Archiving, and Retrieval: The data packages received from ESC are tracked in the data 
validation logbook. After the data are validated, the data packages are archived in secure files, which 
include the field records, sample logs, and chain-of-custody records. 

Data Security: Access to Lee & Ryan project files is restricted to designated personnel only. Records 
can only be borrowed temporarily from the project file using a sign-out system.  All data is stored 
electronically in a format that cannot be edited.  The Lee & Ryan DVM maintains the electronic data files, 
and access to the data files is restricted to qualified personnel only. File and data backup procedures are 
routinely performed. 

Data Review: This review comprises data verification, validation, and usability assessment. The data 
verification and validation processes and requirements, as described in Worksheet No. 12 - Data 
Verification and Validation (Steps I and IIa/IIb) Process Table, will be performed in accordance with the 
Lee & Ryan SOP for Data Validation - CLP VOCs for Solids and Aqueous Matrices (Table 8-1). The data 
usability assessment will, at a minimum, involve evaluation of the data characteristics listed below to 
ensure that the amount, type, and quality of data are sufficient to achieve project objectives: 

Precision: A semi-quantitative estimate of the uncertainty in contaminant concentrations as a function 
of location will be made. 
Accuracy: Accuracy data will be evaluated to ensure sampling and measurement accuracy is within or 
exceeds analytical method specifications and may depend in part on the data validation findings. 
Representativeness: This evaluation will assess whether the data are adequately representative of 
intended populations based on the sample collection and data generation requirements specified in this 
SAP. 
Completeness: Failure to obtain critical data from planned locations will be documented. Minor 
variations in actual versus intended sampling locations (or depths) that do not adversely affect the 
attainment of project objectives will not be documented. 
Comparability: This will be accomplished by comparing overall precision and bias among data sets 
for each matrix and analytical fraction for each sampled area. This will not require quantitative 
comparisons unless the Lee & Ryan DVM indicates that such quantitative analysis is beneficial to the 
project and the Lee & Ryan PM agrees. 

Project Reporting

Groundwater sampling data obtained from SWMU 39, NSA Mid-South, along with a detailed 
interpretation and evaluation of the data, including quantitative trend analyses of the data for selected 
COC detected in applicable wells, will be presented in a report (QMR) submitted each quarter to the 
TDEC-Division of Remediation.



Worksheet #8 Title: Seed Project CT01
Revision Number: 2
Revision Date: 3/12/12
Page 27 of 56

Field Project Tasks 

Groundwater and soil sampling conducted as part of the remedial efforts at SWMU 39, NSA Mid-South will 
involve the following generalized field project tasks. Appendix A includes copies of the relevant Lee & Ryan
SOPs referenced in the following brief descriptions of applicable tasks. 

Mobilization/Demobilization,
Site-specific Health and Safety Training, 
Monitoring Well/Geophysical Probe Installation,
Geophysical Survey (Electrical Resisitivity)
Sampling Equipment Calibration, 
Groundwater Sample Collection, 
Concrete Pad Removal and Contaminated Soil Excavation
Investigation-Derived Waste (IDW) Management, 
Field Decontamination Procedures, 
Sample Handling, 
Well Maintenance, 
Well P&A, 
Field Documentation Procedures, and 
Additional Project Related Tasks 

Mobilization/Demobilization 

Mobilization will consist of the delivery of all equipment materials, and supplies to the site, complete assembly 
in satisfactory working order of all such equipment at the site, and satisfactory storage at the site of all such 
materials and supplies. The Lee & Ryan FOL or designee will coordinate with the NSA Mid-South SM to 
identify appropriate locations for the storage of equipment with supplies. In accordance with the site-specific 
SP (Lee & Ryan 2011), health and safety training for all Lee & Ryan field personnel and subcontractors will be 
provided as part of site mobilization. Demobilization will consist of the prompt and timely removal of all 
equipment, materials, and supplies from the site following completion of the work. Demobilization includes 
the cleanup and removal of IDW generated during the performance of the work. 

Site-Specific Health and Safety Training 

There are no specialization/non-routine project-specific training requirements or certifications needed by Lee 
& Ryan personnel to complete the planned field activities at NSA Mid-South. All field personnel will have 
appropriate training to conduct the field activities to which they are assigned. Each site worker will be required
to have completed the Occupational Safety and Health Administration Hazardous Waste Operations and 
Emergency Response (HAZWOPER) 40-hour health and safety training course (and 8-hour refresher training, 
as applicable). Site safety requirements are addressed in greater detail in the site-specific SP (Lee & Ryan
2011).



Monitoring Well/Geophysical Probe Installation

Eight specialized monitoring wells will be installed at the site, five in the southern contaminant plume and 
three in the northern contaminant plume.  The wells will be constructed of approximately 60 feet of well screen 
(10 foot sections of 2-inch diameter PVC with a 2 foot long well screen on one end) and PVC riser.  Stainless 
steel electrodes will be installed along the submerged portion of the well at a spacing of approximately 1 meter.
The wells will be advanced to the bottom of the aquifer using a hollow stem auger rotary drill rig.  As a result, 
soil cuttings will be generated.  The soil cuttings will be sampled as necessary and then stockpiled on the 
concrete pad for later disposal.

Geophysical Survey (Electrical Resisitivity)

Lee & Ryan field personnel will conduct an electrical resisitivity survey of the aquifer.  During the survey, the 
field data will automatically be stored on a computer.  At the end of each day, the data will be copied to a 
CD/DVD for backup and given to the Lee & Ryan DVM (or his representative) for proper documentation and 
data storage.

Groundwater Sample Collection 

The aquifer assessment and quarterly groundwater sampling and analysis program for SWMU 39 at NSA mid-
South is outlined in Worksheet No. 7. Sample collection and other field project tasks will be in accordance 
with the site-specific SOPs listed in Table 8-1 (and provided in Appendix A). The sampling requirements for 
each type of analysis (i.e., bottleware, preservation, holding time) are listed in Table 8-2.

Lee & Ryan personnel will collect unfiltered groundwater samples from the following wells in the specified 
sequence listed below. Samples will be collected in accordance with the requirements for the low-flow 
minimal drawdown sampling method described in the Lee & Ryan SOP for Groundwater Sampling:

Well Location
039G13LF Upgradient/Background well
039G02LF Upgradient/Background well
039G10LF Exit Pathway well (farthest downgradient well)
039G12LF Exit Pathway well
039G22LF West of Southern Contaminant Plume (yields impacted groundwater)
039G03LF Northern Contaminant Plume (yields impacted groundwater)
039G04LF Southern Contaminant Plume (yields impacted groundwater)

Concrete Pad Removal and Contaminated Soil Excavation

As part of the remedial activities scheduled for the site, the concrete pad and foundation associated with the 
former laundry facility (Building S74) will be demolished and removed from the site.  Once exposed, the 
contaminated soils underlying the pad (approximately 10 cubic yards) will be excavated, loaded onto trucks, 
and taken to a landfill for disposal.  Upon completion of the excavation, soil samples will be collected from the 
sidewalls and bottom of the excavation and submitted to ESC laboratory for analysis of the COCs.  The 
samples will be collected with an Encore© sampler in accordance with Lee & Ryan’s SOP for surface soil 
sampling.



IDW Management 

Soil cutting generated during the installation of the groundwater monitoring/geophysical probes will be 
stockpiled on the concrete slab and transported with the impacted soils excavated from beneath the concrete 
pad to the landfill for disposal.

Groundwater purged from each well during sampling will be containerized for later disposal.  Other sampling-
related IDW that is generated, including used personal protective equipment (PPE), will be bagged for off-site 
disposal at an authorized facility. 

Equipment Decontamination 

Down-hole drilling equipment will be decontminated before and between each well installation.  Reusable soil 
and groundwater sampling equipment will be decontaminated before sampling and between samples at each 
location. Decontamination of the applicable sampling equipment will be performed in accordance with the 
requirements specified in Lee & Ryan’s SOP for Decontamination of Field Sampling Equipment. All 
equipment decontamination fluids will be containerized for later disposal.

Sample Handling 

Methods for sample handling will be in accordance with applicable Lee & Ryan SOPs and documented 
chain of custody control. Sample containers will be provided certified-clean by the analytical laboratory. 
Sample labeling and numbering, packaging, storage, and shipment handling will be in accordance with 
the Lee & Ryan’s SOP for Sample Packaging and Shipping.

Well Maintenance 

Before starting to collect the groundwater sample from each well, the above-ground components of the well 
will be visually inspected, including protective surface casing, well lock, concrete well pad, and collision-
protection posts (bollards) if present. Observations of damage or excessive deterioration of well components, 
and maintenance work performed at each well will be documented in accordance with the Lee & Ryan SOP for 
Field Documentation, including photographs taken as appropriate. 

Identically keyed bolt locks will be placed on all of the wells at SWMU 39, NSA Mid-South.  Field personnel 
will notify the Lee & Ryan FOL if any of the well locks are missing or found unlocked. 

Well P&A 

Upon completion of the in-situ chemical oxidation treatments, Lee & Ryan field personnel will supervise the 
P&A of the temporary monitoring/geophysical wells installed as part of the aquifer assessment. Qualified, 
capable, and experienced personnel will perform the P&A work in accordance with TDEC requirements to seal 
the wells below grade. However, the TDEC does not require official notification of the P&A of monitoring 
wells. All the P&A work will be documented in accordance with the Lee & Ryan SOP for Field 
Documentation, including photographs taken before and after the work. 

To P&A the well, the well casing will be filled with pelletized bentonite from the bottom up to within 
approximately 2 ft of the ground surface. The upper 5 ft of the well riser casing will be cut and removed along 
with the steel protective surface casing, concrete well pad, and collision protection bollards, if present.  
Motorized equipment (e.g., dozer or front-end loader) operated by trained and qualified personnel will be used 
to extract, lift, and move the bollards. 



Field Documentation Procedures 

In accordance with the Lee & Ryan SOP for Field Documentation, a summary of all field activities will be 
properly recorded in a bound logbook with consecutively numbered pages that cannot be removed. Logbooks 
will be assigned to field personnel and will be stored in a secured area when not in use. At a minimum, the 
following information will be recorded in the site logbook: 

Name of the person to whom the logbook is assigned. 
Project name. 
Project start date. 
Names and responsibilities of on-site project personnel including subcontractor personnel. 
Arrival/departure of site visitors. 
Arrival/departure of equipment. 
Sampling activities and sample log sheet references. 
Description of subcontractor activities. 
Sample pick-up information including chain-of-custody form numbers, air bill numbers, carriers, 
times, and dates. 
Descriptions of borehole activities and operations. 
Descriptions monitoring well installation activities and operations, if monitoring wells are deemed 
necessary. 
Health and safety issues. 
Description of photographs including date, time, photographer, picture number, location, and compass 
direction of each photograph. 

All logbook entries will be written in ink, and no erasures will be made. If an incorrect entry is made, striking a 
single line through the incorrect information will make the correction, and the person making the correction 
will initial and date the change.
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Reference
Number Title, Revision Date and/or Number Originating

Organization EquipmentType
Modified for 

Project Work? 
(Y/N)

Comments

326.10 SOP for Decontamination of Non-Dedicated 
Sampling Equipment, Rev. No. 1 - 9/17/2009

Lee & Ryan NA N NA

326.20 SOP for Preparation of Field Quality Control 
Samples, Rev. No. 1 - 9/17/2009

Lee & Ryan NA N NA

326.30 SOP for Field Documentation, Rev. No. 1 -
9/17/2009

Lee & Ryan NA N NA

326.40 SOP for Photographic Documentation, Rev. 
No. 1 - 9/10/2009

Lee & Ryan NA N NA

346.10 SOP for Sample Packaging and Shipping, Rev. 
No. 2 - 9/1/2009

Lee & Ryan NA N NA

346.20 SOP for Sample Chain-of-Custody 
Documentation, Rev. No. 1 - 9/17/2009

Lee & Ryan NA N NA

346.30 SOP for Groundwater Monitoring Well 
Sampling, Rev. No. 1 - 9/21/2009

Lee & Ryan NA N NA

346.40 SOP for Manual Water Level Measurements, 
Rev. No. 1 - 9/21/2009

Lee & Ryan NA N NA

356.10 SOP for Surface Soil Sample Collection, Rev. 
No. 1 - 9/16/2009

Lee & Ryan NA N NA

356.20 SOP for Sub-surface Soil Sample Collection, 
Rev. No. 1 - 9/18/2009

Lee & Ryan NA N NA
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Sampling Locations and Methods/SOP Requirements Table

Sampling 
Location/ID 

Number
Matrix Depth

(units)
Analytical

Group
Concentration

Level
Number of Samples

(identify field
duplicates)

Sampling SOP 
Reference1

Rationale for 
Sampling 
Location

Assessment 
Wells

Groundwater 60-100 feet  VOCs 0-100 ug/L 52 total samples 
including MS/MSD & 
Duplicate samples per 
event

Lee & Ryan 
SOP 346.30

Confirmation of 
ISCO 
Effectiveness

039G-
(02,03,04,10,12,
22) - LF

Groundwater 
(Quarterly 
Monitored 
Wells)

Average: 75 feet VOCs 0-100 ug/L 31 total samples 
including 2 MS/MSD 
& 2 Duplicate samples

Lee & Ryan 
SOP 346.30

Confirmation of 
ISCO 
Effectiveness

NA Soil 0-3.5 feet below 
ground surface

VOCs  0-100 mg/Kg Approx. 5 total 
samples including 1 
MS/MSD, 1 Duplicate 
& 1 Rinsate Sample

Lee & Ryan 
SOP 356.10

Confirmatory/ 
Delineation of 
impacted soil

1Project Sampling SOP Reference Table (Worksheet #8, Page 31).
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Analytical SOP Requirements Table

Matrix Analytical
Group

Concentration
Level

Analyticaland 
Preparation 
Method/SOP 
Reference1

Sample
Volume

Containers
(number, size,

and type)

Preservation 
Requirements 

(chemical, 
temperature, 

light protected)

Maximum 
Holding Time 
(preparation/ 

analysis)

Water Volatiles:
Chlorinated 
Organics

Low 5030/8260B
330752/330363

5 mL 3 amber 40 mL HCL <2 ph  4°C 14 days 

Soil Volatiles:
Chlorinated 
Organics

Low 5035/8260B
330751/330363

5g 3 amber 40 mL 2 bisulfate/1 
methanol   4°C

14 days 

1Analytical SOP References Table (Worksheet #10).
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Field Quality Control Sample Summary Table

Matrix Analytical
Group

Concentration
Level

Analytical and 
Preparation

SOP 
Reference1

No.of 
Sampling 

Locations2

No. of Field 
Duplicate 

Pairs

No. of MS No. of Field
Blanks

No. of 
Equip. 
Blanks

No. of PT 
Samples

Total No.
of Samples

to Lab

Water VOCs Low – Medium 5030/8260B
330752/330363

8 x 6 = 48
8 per event

3 3 3 3 0 60 per event

Water VOCs Low 5030/8260B
330752/330363

7 per 
Quarter

1 1 1 1 0 11 per 
Quarter

Soil VOCs Low 5035/8260B
330751/330363

5 1 1 1 1 0 9

1Analytical SOP Reference Table (Worksheet #10).
2Samples collected from different depths at the same location, will be counted as a discrete sampling location or station.
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Analytical Services Table

Matrix Analytical
Group

Concentration
Level

Sample 
Locations/ID 

Numbers

Analytical
SOP

Data Package 
Turnaround 

Time

Laboratory/Organization 
(Name andAddress, 
Contact Person and 
Telephone Number)

Backup
Laboratory/Organization 

(Name and Address, 
Contact Person and 
Telephone Number)

Water VOCs Low Multiple 330363 14 Days ESC Lab Sciences,
Duane Hattem, 
(616) 307-1587

NA

Soil VOCs Low Multiple 330363 14 Days ESC Lab Sciences,
Duane Hattem, 
(616) 307-1587

NA
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Matrix: Water
Analytical Group:  VOCs

Analyte1 CAS No. PAL
(μg/L)

PAL 
Reference3

Project 
Quantitation 
Limit (μg/L)

Laboratory Quantitation/Detection Limits
2

(μg/L)
LOQ MDLs QLs

Vinyl chloride 75-01-4 2.0 MCL 1.0 1 0.282 1.0
1,1-dichloroethene 75-35-4 7.0 MCL 1.0 1 0.186 1.0
Cis-1,2-dichloroethene 156-59-2 70 MCL 1.0 1 0.274 1.0
Trans-1,2-dichlorothene 156-60-5 100 MCL 1.0 1 0.286 1.0
Tetrachloroethene 127-18-4 5.0 MCL 1.0 1 0.236 1.0
Trichloroethene 79-01-6 5.0 MCL 1.0 1 0.294 1.0

Matrix: Soils
Analytical Group:  VOCs

Analyte1 CAS No. PAL
(μg/Kg)

PAL 
Reference4

Project 
Quantitation 
Limit (μg/L)

Laboratory Quantitation/Detection Limits
2

(μg/L)
LOQ MDL QL

Vinyl chloride 75-01-4 0.0056 RSL 17 1.0 0.382 1.0
1,1-dichloroethene 75-35-4 2.5 RSL --- 1.0 0.626 1.0
Cis-1,2-dichloroethene 156-59-2 21 RSL 0.67 1.0 0.356 1.0
Trans-1,2-dichlorothene 156-60-5 29 RSL 7100 1.0 0.393 1.0
Tetrachloroethene 127-18-4 0.049 RSL 3300 1.0 0.399 1.0
Trichloroethene 79-01-6 0.72 RSL --- 1.0 0.332 1.0

1Analytical MDLs and QLs are those documented in validated methods.
2Achievable MDLs and QLs are limits that an individual laboratory can achieve when performing a specific analytical method.
3EPA MCL Drinking Water Standards, 3/6/2012
4EPA Superfund RSL soil to groundwater, 2011
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Laboratory:  ESC Lab Science, Inc.
12065 Lebanon Road. Mt. Juliet, TN 37122
Contact:  Dixie Marlin
                (800) 767-5859

Reference
Number

Title,Revision 
Date,and/or Number

Definitiveor
Screening

Data
AnalyticalGroup Instrument

Organization
Performing 

Analysis

Modifiedfor 
Project Work? 

(Y/N)

330363 Volatile Organic 
Compounds by GC/MS   
01/30/09 R16

Definitive Volatiles GCMS ESC Lab Sciences N
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Matrix Soil / Water
Analytical Group Volatiles

Concentration Level Low
Sampling SOP 346.30

Analytical Method/SOP 
Reference

SW-846 8260B
330363

Sampler’s Name TBD

Field Sampling Organization Lee & Ryan

Analytical Organization ESC Lab Sciences

No. of Sample Locations TBD

QCSample: Frequency/ 
Number

Method/SOP
QC Acceptance 

Limits
Corrective Action

Person(s) 
Responsible for 

Corrective Action

Data Quality
Indicator 

(DQI)

Measurement  
Performance

Criteria

WG Blank

1/Preparation 
batch
(20 samples)

No target 
compounds >1/2 
RL

If sufficient sample 
volume is available,
reanalyze affected 
samples. If insufficient 
amount of sample is 
available qualify data 
as needed.

JD Gentry Accuracy/Bias-
Contamination

No target compounds 
>1/2 RL

WG LCS/LCSD
1/Preparation 
batch
(20 samples

+/- 45% of 
calculated mean, 
<25% rpd

Same as above JD Gentry Accuracy/Bias-
Contamination

+/- 42% <25% rpd

WG Spike/Spike 
Dup

1/Preparation 
batch
(20 samples

+/- 68% of 
calculated mean, 
<25% rpd

Qualify data as needed JD Gentry Accuracy/Bias-
Contamination

+/- 68% <25% rpd
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Data Verification

Verification
Input Description Internal/ 

External
Responsible for Verification 

(Name, Organization)
Chain-of-
Custody

Chain-of-custody forms and shipping documentation will be reviewed internally 
upon their completion and verified against the packed sample coolers they 
represent. The shipper’s signature on the chain-of-custody should be initialed by 
the reviewer, a copy of the chain-of-custody retained in the site file, and the 
original and remaining copies taped inside the cooler for shipment. See chain-of-
custody SOP for further details.

I QA/QC Manager, Lee &
Ryan

Audit Reports Upon report completion, a copy of all audit reports will be placed in the site file. 
If corrective actions are required, a copy of the documented corrective action 
taken will be attached to the appropriate audit report in the site file. At the 
beginning of each week, and at the completion of the site work, site file audit 
reports will be reviewed internally to ensure that all appropriate corrective 
actions have been taken and that corrective action reports are attached. If 
corrective actions have not been taken, the site manager will be notified to ensure 
action is taken.

I Angelo Dattilo, Project 
Manager, Lee & Ryan

Field Notes Field notes will be reviewed internally and placed in the site file.  A copy of the 
field notes will be attached to the final report.

I Angelo Dattilo, Project 
Manager, Lee & Ryan

Laboratory 
Data

All laboratory data packages will be verified internally by the laboratory 
performing the work for completeness and technical accuracy prior to submittal.

All received data packages will be verified externally according to the data 
validation procedures specified in Worksheet #34.

I

E

Dixie Marlin, QA/QC Lab 
Manager
ESC Lab Sciences

QA/QC Manager, Lee & 
Ryan
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Validation (Steps IIa and IIb) Process Table

StepIIa/IIb Validation Input Description ResponsibleforValidation
(Name,Organization)

IIa SOPs Ensure that all sampling and analytical SOPs were followed. QA/QC Manager, Lee & Ryan

IIa Documentation of 
Method QC Results

Establish that all method required QC samples were run and met 
required limits

QA/QC Manager, Lee & Ryan

IIb Documentation of 
QAPP QC Sample 
Results

Establish that all QAPP required QC samples were run and met 
required limits.

QA/QC Manager, Lee & Ryan

IIb Project Quantitation 
Limits 

All sample results met the project quantitation limit specified in the 
QAPP

QA/QC Manager, Lee & Ryan

IIb Raw Data 10% review of raw data to confirm laboratory calculations. Jennifer Resnik, Project Chemist, 
Toltest, Inc.
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Validation (Steps IIa and IIb) SummaryTable

Step IIa/IIb Matrix Analytical
Group

Concentration
Level Validation Criteria

Data Validator (title 
and organizational 

affiliation)
IIa Water VOCs Low-Medium Region IV – Data Validation Guidelines 

State of Tennessee DNR Guidelines
Jennifer Resnik, 
Project Chemist, 
TolTest, Inc.

IIa Soil VOCs Low-Medium Region IV – Data Validation Guidelines 
State of Tennessee DNR Guidelines

Jennifer Resnik, 
Project Chemist, 
TolTest, Inc.

IIb Water VOCs Low-Medium SAP Worksheets 6, 9, and 11 Jennifer Resnik, 
Project Chemist, 
TolTest, Inc.

IIb Soil VOCs Low-Medium SAP Worksheets 6, 9, and 11 Jennifer Resnik, 
Project Chemist, 
TolTest, Inc.
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Project Schedule/Timeline Table

Activities Organization
Dates (MM/DD/YY)

Deliverable Deliverable
Due DateAnticipated Date(s)

Of Initiation
Anticipated Date

of Completion

QAPP Preparation Lee & Ryan 10/13/11 3/15/12 QAPP Document 11/30/11

Groundwater 
Sampling

Lee & Ryan 3/15/12 6/10/14 Groundwater Samples Quarterly

Laboratory Analysis ESC 3/15/12 6/10/14 Analytical Report Quarterly

Data Review Lee & Ryan 3/24/12 6/10/14 Data Review Report Quarterly

Discrete GW 
Sampling

Lee & Ryan 3/12/12 & 10/12 3/21/12 & 10/12 Groundwater Samples 4/1/12
11/12

Geophysics Lee & Ryan 4/17/12, 6/12, & 9/12 12/1/12 Report NA

Injections (ISCO) Envirox 6/12/12 7/26/12 Interim Measure Progress 
Report

10/12 
Quarterly Report

Concrete Pad Removal Lee & Ryan 4/16/12 5/1/12 Interim Measure Progress 
Report

NA

Soil Sampling Lee & Ryan 4/19/12 5/1/12 Soil Samples NA

Soil Excavation Lee & Ryan 4/16/12 5/1/12 Interim Measure Progress 
Report

5/1/12
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Sampling Design and Rationale

Describe and provide a rationale for choosing the sampling approach (e.g., grid system, biased statistical approach):

The wells being installed as part of the Aquifer Assessment will be installed using a grid. The baseline location for the grid will be 
established using the analytical results presented by EnSafe.

Describe the sampling design and rationale in terms of what matrices will be sampled, what analytical groups will be analyzed 
and at what concentration levels, the sampling locations (including QC, critical, and background samples), the number of 
samples to be taken, and the sampling frequency (including seasonal considerations) [May refer to map or Worksheet #18 for 
details]:

Previous investigations have demonstrated that the chemicals of concern are chlorinated solvents and other volatile organic compounds 
(VOCs). The COC’s can be addressed using US EPA method 8260B. The sampling locations are shown on Figure 4.  Lee & Ryan 
anticipates that the aquifer assessment wells will be sampled twice, approximately two quarters apart.  The monitoring wells will be 
sampled quarterly until the site meets the State of Tennessee’s closure requirements.
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Field Equipment Calibration, Maintenance, Testing, and Inspection Table

Field
Equipment

Calibration
Activity

Maintenance
Activity

Testing
Activity

Inspection
Activity Frequency Acceptance

Criteria
Corrective

Action
Responsible

Person
SOP 

Reference1

Geoprobe/
Drill Rig

NA NA Basic Drilling 
Functions

Check 
Operating 

Daily Prior to drilling 
activities

Repair Drill Rig 
Operator

NA

Geoprobe / 
Drill Rig

NA NA Same Check 
Hydraulic & 

Daily Prior to drilling 
activities

Fill Drill Rig 
Operator

NA

PID Calibrate to 100 
ppm with 
Isobutylene

NA NA Inspect for 
proper 
functioning

Prior to use Prior to and after 
use

Clean or 
Replace 
lamp

Scientist Equipment 
Manual

GPS NA NA Acquisition of 
at least 3 
satellites

Inspect for 
proper 
functioning

Prior to use Prior to use Repair or 
Replace

Scientist NA

Geopump NA NA Basic 
Functions

verify the pump 
is functioning 
properly

Prior to use Prior to and after 
use

Repair or 
Replace

Scientist NA

Excavator NA NA Basic 
Functions

Check 
Operating 
Functions

Daily Prior to 
excavation 
activities

Repair Operator NA

Dump 
Truck

NA NA Basic 
Functions

Check 
Operating 

Daily Prior to 
excavation 

Repair Operator NA

Multi-Meter Calibrate: pH, 
DO, 

NA Basic 
Functions

Check 
Operating 

Daily Prior to Use Repair Operator Equipment 
Manual

1Project Sampling SOP References Table (Worksheet #8, Page 31).
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Analytical Instrument and Equipment Maintenance, Testing, and Inspection Table

Instrument/ 
Equipment

Maintenance
Activity

Testing
Activity

Inspection
Activity

Frequency Acceptance
Criteria

Corrective
Action

Responsible
Person

SOP 
Reference1

GCMS Replace 
liners, traps, 
and columns 

NA Perform visual 
inspections of 
all units 

See 330363 See 330363 Correct issues; 
re-run 
calibration and 
affected 
samples 

JD Gentry 330363

1Analytical SOP References Table (Worksheet #10).
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Sample Handling System

SAMPLE COLLECTION, PACKAGING, AND SHIPMENT

Sample Collection (Personnel/Organization): Stephen Brellentin – Lee & Ryan

Sample Packaging (Personnel/Organization): Stephen Brellentin – Lee & Ryan

Coordination of Shipment (Personnel/Organization): Stephen Brellentin – Lee & Ryan

Type of Shipment/Carrier: Hand delivery of the samples is expected

SAMPLE RECEIPT AND ANALYSIS

Sample Receipt (Personnel/Organization): ESC laboratory technicians

Sample Custody and Storage (Personnel/Organization): ESC laboratory technicians

Sample Preparation (Personnel/Organization): ESC laboratory technicians

Sample Determinative Analysis (Personnel/Organization): ESC laboratory technicians

SAMPLE ARCHIVING

Field Sample Storage (No. of days from sample collection): 14 Days

Sample Extract/Digestate Storage (No. of days from extraction/digestion): 

Biological Sample Storage (No. of days from sample collection): Not Applicable

SAMPLE DISPOSAL

Personnel/Organization: ESC laboratory technicians

Number of Days from Analysis: 90 Days
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Sample Custody Requirements

Sample Custody requirements are divided into four (4) parts: Field custody, laboratory custody, sample identification, and 
Chain-of-Custody (Transfer and Shipping).  Final evidence files, including originals of laboratory reports, will be maintained at 
the Lee & Ryan office in Greenfield, Indiana.  Sample custody procedures are outlined in Lee & Ryan SOPs 326.30, 346.10, 
and 346.20 attached as Appendix A.

Field Sample Custody Procedures (Sample Collection, Packaging, Shipment, and Delivery to Laboratory):

In general:

The field sampler is personally responsible for the care and custody of the samples until they are transferred to another 
party, or properly dispatched to the Project Manager or laboratory personnel.  As few people as possible should handle the 
samples.
Using waterproof ink, all bottles will be labeled with sample numbers and locations.
Photographs will be taken of any field observations that are deemed abnormal or representative of soil impacts at the site.

Laboratory Sample Custody Procedures (Receipt of Samples, Archiving, Disposal):

Laboratory custody procedures for sample receiving and log-in:  sample storage; tracking during sample preparation and 
analysis; and storage of data are described in the attached laboratory Quality Assurance Manual (Appendix B of the QAPP). 
Laboratory SOPs are attached. (Appendix C of the QAPP). Laboratory custody procedures will include the following:

The minimum number of people possible will handle the samples.
The laboratory will set aside a secured sample storage area consisting of a clean, dry, refrigerated, isolated room.  This room 
should be capable of being locked if deemed necessary.
A specific person or persons will be designated custodian(s).  The custodian(s) who will indicate receipt by signing the 
chain-of-custody form will receive all incoming samples.
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Sample Custody Requirements

The sample custodian(s) will maintain a bound logbook or other official record-keeping system to record the following 
information for each sample:  person delivering the sample, person receiving the sample, date and time received, source of 
the sample, sample identification log number, mode of transportation to the laboratory, and condition in which the sample 
was received.  A standard format must be maintained.
The custodian(s) will ensure that samples that require special handling are properly stored and maintained prior to analysis.
After sample analyses are complete, the laboratory may discard samples only with the concurrence of the sampler.  If the 
sample is discarded, time and date must be recorded.  Analytical data is to be kept secured and released to authorized 
personnel only.

Sample IdentificationProcedures:

Samples will be maintained using the following procedures:

A label identifying the sample must be affixed to the sample.  The sample label will contain the project name, date, time of 
collection, and the sample designation.  The labels will be completed with waterproof ink unless prohibited by 
environmental conditions.
Sample specific data will be recorded in the field logbook at the time of collection.  The data will be entered in the logbook
and sampling personnel will maintain custody of the logbook.  Documentation will include observations and measurements 
during sample collection.  Observations and measurements that will be recorded include instrument measurements, sample 
descriptions, position measurements, sampling equipment, persons performing sampling, date of collection, and time of 
collection.

Chain-of-custodyProcedures:

A properly completed chain-of-custody form will accompany the samples.  The sample numbers and locations will be 
listed on the chain of custody form.  When transferring the possession of samples, the individuals relinquishing and 
receiving will sign, date, and note the time on the record.  This record documents transfer of custody of samples from the 
sampler to another person, to the laboratory, or to/from a secure storage area.
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Sample Custody Requirements

Chain-of-Custody Procedures:

A properly completed chain-of-custody form will accompany the samples.  The sample numbers and locations will be 
listed on the chain of custody form.  When transferring the possession of samples, the individuals relinquishing and 
receiving will sign, date, and note the time on the record.  This record documents transfer of custody of samples from the 
sampler to another person, to the laboratory, or to/from a secure storage area.

Samples will be properly packaged for shipment and dispatched to the appropriate laboratory for analysis, with a separate 
signed custody record enclosed in each sample box or cooler.  Shipping containers will be secured with strapping tape 
and custody seals for shipment to the laboratory.  The preferred procedure includes use of a custody seal attached to the 
front right and back left of the cooler.  The custody seals are covered with clear plastic tape. The cooler is strapped shut 
with strapping tape in at least two locations.

Whenever samples are co-located with another party, a separate Sample Receipt is prepared for those samples and marked 
to indicate with whom the samples are being co-located.  The person relinquishing the samples to the facility or agency 
should request the representative’s signature acknowledging sample receipt.  If the representative is unavailable or 
refuses, this is noted in the “Received By” space.

The Chain-of-Custody form identifying the contents will accompany all shipments by.  The original form will accompany 
the shipment and a carbon copy will be retained by the sampler and returned to the sampling office.

If the samples are sent by common carrier, a bill of lading should be used.  Receipts of bills of lading will be retained as 
part of the permanent documentation.  Commercial carriers are not required to sign off on the custody form as long as the 
custody forms are sealed inside the sample cooler and the custody seals remain intact.  The laboratory must confirm the 
condition of the seal upon receipt.
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Project Documents and Records Table

Sample Collection
Documents and Records

On-Site Analysis
Documents and Records

Off-Site Analysis
Documents and Records

Data Assessment
Documents and Records

Other

Field Logbook

Soil Boring Logs

Monitoring Well 
Construction Logs

Well Sampling Field 
Sheet

Chain-of-Custody

Not Applicable Not Applicable Site Map

Potentiometric Contour 
Maps

Analytical Data 
Summary Tables

NA
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Planned Project Assessments Table

Assessment
Type Frequency

Internal
or

External

Organization 
Performing 
Assessment

Person(s)
Responsible for

Performing
Assessment

Person(s)
Responsible for
Responding to 

Assessment Findings

Person(s)
Responsible for
Identifying and
Implementing 

Corrective 
Actions (CA)

Person(s) 
Responsible for 

Monitoring 
Effectiveness of 

CA

Quarterly 
GW
Sampling

Quarterly External JBL/Ensafe TBD Stephen Brellentin
Field Scientist
Lee & Ryan

TBD Angelo Dattilo,
Project Manager,
Lee & Ryan

GW
Profiling

Two Times Internal Lee & Ryan Stephen Brellentin
Field Scientist
Lee & Ryan

TBD, Lee & Ryan
TBD, Vironex

TBD,
Vironex

Angelo Dattilo,
Project Manager,
Lee & Ryan

Geophysical 
Survey

Four Times Internal Lee & Ryan Lon M. Cooper
Sr. Engineer
Lee & Ryan

Dr. Remke van 
Damm
Associate Professor
Michigan State 
University

TBD
Field Scientist
Lee & Ryan

Angelo Dattilo,
Project Manager,
Lee & Ryan
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Assessment Findings and Corrective Action Responses

Assessment
Type

Nature of 
Deficiencies 

Documentation

Individual(s) Notified of 
Findings (Name, Title, 

Organization)

Timeframe of 
Notification

Nature of Corrective 
Action Response 
Documentation

Individual(s) Receiving 
Corrective Action 

Response (Name, Title, 
Org.)

Timeframe 
for

Response

GW
Analytical 
Results

Exceeded Holding 
Times

Mrs. Dixie Marlin,
QA/QC Lab Manager
ESC Lab Sciences

Immediately Re-Sample Angelo Dattilo
Project Manager
Lee & Ryan

1 Week

Failed Internal 
Laboratory QA/QC

Mrs. Dixie Marlin,
QA/QC Lab Manager
ESC Lab Sciences

Immediately Re-Run Analyses Mrs. Dixie Marlin,
QA/QC Lab Manager
ESC Lab Sciences

Immediate

Failed External 
QA/QC (Dups)

Angelo Dattilo
Project Manager
Lee & Ryan

24 Hours Re-Sample Andrea Hennessy
Scientist
Lee & Ryan

1 Week

Incorrect Sampling 
Procedures

Angelo Dattilo
Project Manager
Lee & Ryan

24 Hours Re-Sample Andrea Hennessy
Scientist
Lee & Ryan

1 Week

Soil 
Analytical 
Results

Exceeded Holding 
Times

Mrs. Dixie Marlin,
QA/QC Lab Manager
ESC Lab Sciences

Immediately Re-Sample Angelo Dattilo
Project Manager
Lee & Ryan

1 Week

Failed Internal 
Laboratory QA/QC

Mrs. Dixie Marlin,
QA/QC Lab Manager
ESC Lab Sciences

Immediately Re-Run Analyses Mrs. Dixie Marlin,
QA/QC Lab Manager
ESC Lab Sciences

Immediate

Failed External 
QA/QC (Dups)

Angelo Dattilo
Project Manager
Lee & Ryan

24 Hours Re-Sample Andrea Hennessy
Scientist
Lee & Ryan

1 Week

Incorrect Sampling 
Procedures

Angelo Dattilo
Project Manager
Lee & Ryan

24 Hours Re-Sample Andrea Hennessy
Scientist
Lee & Ryan

1 Week
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QA Management Reports Table

Type of Report

Frequency (Daily,
Weekly, Monthly,

Quarterly, Annually, 
etc.)

Projected Delivery Date(s)

Person(s) Responsible
for Report Preparation

(Title and
Organizational 

Affiliation)

Report Recipient(s)
(Title and

Organizational 
Affiliation)

Groundwater Analytical 
Data (Level II Data 
Package)

Quarterly Every 3 months starting 
February 2012

Mrs. Dixie Marlin,
QA/QC Lab Manager
ESC Lab Sciences

Angelo Dattilo,
Project Manager,
Lee & Ryan

Soil Analytical Data
(Level II Data Package)

Once April 2012 Mrs. Dixie Marlin,
QA/QC Lab Manager
ESC Lab Sciences

Angelo Dattilo,
Project Manager,
Lee & Ryan

Field Notebook Daily (while on-site) Within 24 Hours Stephen Brellentin
Scientist
Lee & Ryan

Angelo Dattilo,
Project Manager,
Lee & Ryan

Sampling Field Sheets Daily (while sampling) Within 24 Hours Stephen Brellentin
Scientist
Lee & Ryan

Angelo Dattilo,
Project Manager,
Lee & Ryan

Calibration Logs Daily (while sampling) Within 24 Hours Stephen Brellentin
Scientist
Lee & Ryan

Angelo Dattilo,
Project Manager,
Lee & Ryan
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Usability Assessment

A team of personnel at Lee & Ryan, Inc will perform the Data Usability Assessment.  Angelo Dattilo, Project Manager, will be 
responsible for information in the Usability Assessment. He will also be responsible for assigning work to the individual task members 
supporting the assessment. Note that the Data Usability Assessment will be conducted on validated data.  After the first phase of the 
Data Usability Assessment has been performed, data deemed appropriate for use will then be used to develop a remediation plan for the 
treatment of the contaminant plume. A second assessment will be performed after the first round of treatment has been completed.  The 
results will be used to revise the remediation plan as necessary.  The results of the Data Usability Assessment will be presented in the 
final project report. The following items will be assessed and conclusions drawn based on their results:

Precision – Results of all laboratory duplicates for the volatile organic compounds (VOCs) will be presented separately in tabular 
format for each analysis. For each duplicate pair, the relative percent difference (RPD) will be calculated for each analyte whose 
original and duplicate values are both greater than, or equal to the quantitation limit.  The RPDs will be checked against the 
measurement performance criteria presented on Worksheet #12.  The RPDs exceeding criteria will be identified on the tables. 
Additionally, the RPD of each analyte will be averaged across all duplicate pairs whose original and duplicate values are both greater 
than, or equal to the quantitation limit, and the combined overall average RPD for each analysis will be calculated for the laboratory 
duplicates.  A discussion will follow summarizing the results of the laboratory precision. Any conclusions about the precision of the 
analyses will be drawn and any limitations on the use of the data will be described.

Accuracy/Bias Contamination – Results for all laboratory method blanks and instrument blanks will be presented separately in tabular 
format for each analysis of VOCs. The results for each analyte will be checked against the measurement performance criteria presented 
on Worksheet #12.  Results for analytes that exceed criteria will be identified on the tables.  A discussion will follow summarizing the 
results of the laboratory accuracy/bias.  Any conclusions about the accuracy/bias of the analyses based on contamination will be drawn 
and any limitations on the use of the data will be described.

Overall Accuracy/Bias – The results for the 2nd Source Standard/SRM will be presented in tabular format to compare these results to 
the sample batch they apply to.  These results will be compared to the requirements listed on Worksheet #12.  A discussion will follow 
summarizing overall accuracy/bias.  Any conclusions about the overall accuracy/bias of the analyses will be drawn and any limitations 
on the use of the data will be described.
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Sensitivity – Results for all laboratory fortified blanks will be presented separately in tabular format for each analysis of VOCs.  The 
results for each analyte will be checked against the measurement performance criteria presented on Worksheet #12 and cross-checked 
against the quantitation limits presented on Worksheet #15.  Results for analytes that exceed criteria will be identified on the tables.  A 
discussion will follow summarizing the results of the laboratory sensitivity.  Any conclusions about the sensitivity of the analyses will 
be drawn and any limitations on the use of the data will be described.

Representativeness – Although sample size somewhat limits the statistical confidence for applying contaminant levels to the entire 
site, it does conform to currently accepted methods. The sample data can be used to establish those areas requiring additional treatment 
with potassium permanganate.  Once treatment has been completed, the sample data can be used to establish that the cleanup criteria 
have been met.

Comparability – The results of this study will be used as a benchmark for determining comparability for data collected during any 
potential future sampling events using the same or similar sampling and analytical SOPs.

Completeness – A completeness check will be done on all of the data generated by the laboratory. Completeness criteria are presented 
on Worksheet #12. Completeness will be calculated for each analyte as follows. For each analyte, completeness will be calculated as the 
number of data points for each analyte that meets the measurement performance criteria for precision, accuracy/bias, and sensitivity, 
divided by the total number of data points for each analyte. A discussion will follow summarizing the calculation of data completeness. 
Any conclusions about the completeness of the data for each analyte will be drawn and any limitations on the use of the data will be 
described.

Graphics – VOCs: Graphic plots will be constructed depicting the contaminant concentrations found at each sampling location through 
time. Separate plots  will be prepared for each COC present, as well as the total concentration of contaminants (VOCs) and the number 
of valid data points used. Note: Based on the results of the data, a statistician will use his/her professional judgment to include other 
pertinent parameters. Each graphic will contain a detailed legend. Additionally, each graphic will include a summary report indicating 
trends, anomalies, or other factors pertinent to the understanding of the data.

In addition, graphics will be prepared showing the spatial distribution of the contaminants within the aquifer.  
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Reconciliation – Each of the Project Quality Objectives (PQOs) presented on Worksheet #12 will be examined to determine if the 
objective was met. This examination will include a combined overall assessment of the results of each analysis pertinent to an
objective. Each analysis will first be evaluated separately in terms of the major impacts observed from the Data Validation, Data 
Quality Indicators, and measurement performance criteria assessments. Based on the results of these assessments, the quality of the 
data will be determined. Based on the quality determined, the usability of the data for each analysis will be determined. Based on the 
combined usability of the data from all analyses for an objective, it will be determined if the PQO was met and whether project action 
limits were exceeded. The final report will include a summary of all the points that went into the reconciliation of each objective. As 
part of the reconciliation of each objective, conclusions will be drawn and any limitations on the usability of any of the data will be 
described.
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1.0 Purpose

This Standard Operating Procedure (SOP) describes the process to minimize the possibility of 
on or off-site spreading or transferring of hazardous substances and artificial sample 
contamination among boreholes and wells.  All non-disposable sampling and drilling equipment 
which contacts potentially contaminated soil, waste, or water must be cleaned and/or 
decontaminated.

The following SOP provides minimum guidelines for ensuring analytical integrity and 
consistency.  The person performing the sampling is responsible for implementing these 
decontamination procedures. 

2.0 Scope

2.1 The scope of this SOP is to provide rationale and procedures to adequately 
decontaminate non-dedicated sample equipment.  The sampling equipment that will be 
addressed in this SOP includes but may not be limited to the following types of 
equipment: 

1. Submersible groundwater sampling pumps 
2. Soil sampling systems (Geoprobe, hang augers,  and hollow-stem auger rigs) 
3. Groundwater sampling equipment (water level indicators and Inter-phase probes) 
4. Sediment sampling devices (stainless steel scoops and shovels) 

3.0 Requirements

3.1 Decontamination of Equipment 
The following guidelines provide methods for cleaning non-dedicated equipment used for 
sampling wells.  These methods are observed in the office prior to taking the equipment 
into the field.  Note that dedicated and/or disposable sampling equipment is preferred 
when feasible. 

3.2.1 Portable or Submersible Pump 
Lee & Ryan owns one (1) submersible pump, often called the “purge pump”.  Due to the 
construction of the pump, it is unable to be disassembled for maintenance.  A detergent 
solution using a stiff-bristled brush to clean the pump is necessary.  This pump shall not 
be used for sampling.  It is to be used for developing newly installed wells.  
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Although samples will not be collected with the purge pump, the hosing to the pump 
should be decontaminated or simply replaced. 

3.2.2 Bailer and Bailer Rope 
Bailers should be single-use, disposable and should not be reused.  Bailer rope should 
consist of a heavy-duty string or twine and should be kept in a sterile environment such 
as a plastic bag.  The rope should never touch the ground or other contaminated surface 
during sampling. 

3.2.3 Field Filtration Apparatus 
If filtration of samples is necessary, then the filtration kit must be used.  Non-reusable 
filters and sample containers are a one-piece unit, which need no decontamination.

3.2.4 Water-Level Indicator 
The water level indicator is probably the most heavily used piece of equipment that Lee & 
Ryan owns.  Due to the frequency of use and its inherent use, the water level indicator is 
also the one piece of equipment that presents the most likelihood of cross-contamination;
therefore, it is critical that the user always properly decontaminates this piece of 
equipment.  The following procedure shall be used: 
1. Once the static water level has been recorded, withdrawal the entire length of tape, 

including the probe.  Care should be exercised so that the part of the tape that 
entered the well does not get placed back on the spool until properly decontaminated. 

2. Paper towels should be used to wipe all water and/or sediment off of the tape and 
probe.  Following this, 2-propanol is sprayed onto both sides of the tape and probe.  It 
is critical that latex gloves and safety glasses are worn when using 2-propanol.  The 
paper towels are used to wipe down the tape starting at the top and working toward 
the bottom of the probe.  If a strong odor is noted from the probe upon retrieval from 
the well, the decontamination procedure should be repeated.  The paper towels 
should be disposed of after each wipe.  New towels should be used on each well. 

3.2.5 Water/Product Interface Probe 
The water/product interface probe should be decontaminated in the same manner as 
the static water level meter.  It is important to note that the interface probe is to be 
used only on wells with product present.  Due to product being in contact with the 
probe and tape, the possibility of cross-contamination would be very high if the 
interface probe were used in wells without product present. 
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3.2.6 Sample Bottles 
All sample bottles are pre-cleaned at the laboratory and do not require cleaning.  Sample 
bottles should be used directly as obtained from the laboratory.  The reuse of sample 
bottles is not acceptable. 

3.3 Field Decontamination of Drilling Equipment 

3.3.1 To reduce the chance of cross-contamination between boreholes, hollow-stem augers, 
drill rods, bits, core barrels, the outer surfaces of submersible pumps and associated 
hoses and lines, and portions of the drill rig contacting potentially contaminated material 
are decontaminated between holes following Steps 1-3 of Table 3.1.  Backhoes should 
be similarly cleaned between test pits.  The insides of pumps and hoses should be 
flushed between uses with at least 20 gallons of potable water. 

3.3.1.1 Before entering and leaving the site, the drill rig or backhoe should be 
thoroughly cleaned by removing all soil with a high-pressure water wash and 
then steam cleaning exterior surfaces.  The cleaning should be performed on a 
decontamination pad or in an area where wash water can be readily collected 
and containerized. 

3.3.1.2 To prevent down-hole contamination of soil and rock samples, the split-spoon 
sampler and core barrel must be disassembled and thoroughly cleaned before 
each sampling.  The decontamination procedure for all sampling tools consists 
of Steps 2-9 of Table 3.1.  Step 4 may be eliminated if metals are not analyzed, 
and Step 6 and 7 may be eliminated if organics are not analyzed. 

3.3.1.3 All wash and rinse water and spent solvents (if necessary) from on-site 
decontamination must be containerized in properly labeled 55-gallon drums or 
other suitable containers and stored in a designated area pending analysis and 
ultimate disposal. 

3.4 Water Sampling Equipment 
Except for submersible pumps (3.2.1), sampling equipment inserted into monitoring wells must 
be cleaned prior to each use following Steps 2-9 of Table 3.1. 

3.4.1 Whenever possible, dedicated bailers should be used for sampling.  This practice 
minimizes the chances of cross-contamination among boreholes.  The use of disposable 
sampling equipment reduces the volume of de-ionized water carried into the field and 
time-consuming decontamination procedures.  The need for collecting, characterizing, 
and disposing of contaminated wash water, rinsate, and spent solvents (if necessary) and 
for collecting all equipment blanks for analysis is also obviated.
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3.4.2 To minimize equipment contamination during use, sampling operations may be 
conducted upon clean, disposable plastic sheeting or drop cloths.  If prior knowledge of 
site conditions is available, sampling should commence at the least contaminated area 
and proceed to the most contaminated areas to reduce cross-contamination, particularly 
if reusable sampling equipment is employed. 

3.5 Special Conditions 
When sampling equipment is severely contaminated with viscous, adhesive organics such as 
oil, special decontamination procedures are followed.  Lee & Ryan’s SOP is to add steps 6 and 
7 (successive solvent and de-ionized-water rinses) to the decontamination sequence in Table 
3.1 under such conditions.  Histological-grade 2-Propanol is usually sufficient to remove most 
organics.  Equipment (rinsate) blanks should be collected frequently under such sampling 
conditions.

TABLE 3.1 - GENERALIZED DECONTAMINATION PROCEDURES 

Step Procedure 
1 Steam clean exposed surfaces. 

2 Scrub all parts with a low-phosphate detergent solution 
in potable water. 

3
Rinse all parts twice with potable water.  Wash all parts 
once with histological-grade isopropyl alcohol (2-
Propanol).

4 Rinse all parts with 10% reagent-grade nitric or 
hydrochloric-acid solution. 

5 Rinse all parts with ASTM Type-II or better grade de-
ionized water. 

6
Rinse all parts twice with histological-grade isopropyl 
alcohol (2-Propanol) or other organic solvents specified 
in the project work plan. 

7 Rinse all parts with ASTM Type-II or better grade de-
ionized water. 

8 Allow to air dry in an uncontaminated area. 

9 Store/wrap in clean plastic or heavy-gauge aluminum 
foil during transport and storage. 
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Note: Step 4 may be eliminated if metals are not analyzed.  Steps 6 and 7 may be eliminated if 
viscous, adhesive organic compounds are not analyzed. 

4.0 Roles & Responsibilities 

Roles Responsibilities 
Project Manager:  Develop site sampling plan (including 

Quality Assurance Project Plan (QAPP).

Field Technician:  Determine what equipment needs 
decontaminated.

 Set up a rinsate water collection 
system.

 Decontaminate all non-dedicated 
sampling equipment. 

 Record all information on field sheets 
and/or logbook. 

 Contact PM regarding decontamination 
water disposal. 

5.0 Attachments 

This SOP will be used in conjunction with the attachments described below.  These attachments 
must be used by all Lee & Ryan staff. 

Title Description 
1) SOP - Equipment Decontamination (362.10)  Outlines the process used for 

decontaminating filed equipment after 
use.

2) SOP - Sample Packaging and Shipping 
(346.10)

 Outlines how to properly place sample 
containers in a temperature controlled 
cooler.

3) SOP - Chain-of-Custody Use (346.20)  Outlines how to properly complete a 
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chain-of- custody form for collected 
samples.

6.0 Equipment 

6.1 The following major items are commonly required for decontaminating equipment used in 
the field.  The list is not exhaustive and other items may be needed for project-specific 
decontamination requirements.

1. Drums (55-gallon) or other suitable containers for wash and rinse water. 

2. Brushes and low-phosphate detergent (e.g. Alconox®). 

3. Paper towels. 

4. Plastic bags to double-bag disposable items. 

5. Appropriate solvents (isopropanol, methanol, hexane, acetone, nitric, or hydrochloric 
acid, de-ionized or distilled water, etc.). 

6. Pails, trays, tubs, squeeze bottles, and other containers. 

7. Steam generator or other appropriate water-heating equipment (may be the 
responsibility of drilling or construction contractor). 

8. Plastic ground sheeting.  

7.0 Quality Control 

7.1 General QA/QC Procedures 

7.1.1 All data and or procedures must be documented on field data sheets and/or Field 
logbook.
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8.0 Health & Safety 

8.1 When working with potentially hazardous materials, employees should follow the Lee & 
Ryan Corporate Health and Safety Manual.  More specifically, depending on the site-
specific contaminates, various protective programs must be implemented prior to 
sampling. The site health and safety plan should be reviewed with specific emphasis 
placed on the protection planned for the sampling task.  Standard safe operating 
practices should be followed such as minimizing contact with potential contaminates in 
both the vapor phase and solid matrix through the use of a respirator and protective 
disposal clothing. 
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1.0 Purpose

This Standard Operating Procedure (SOP) describes the process for preparation of field 
quality control samples for the soil matrix.  This SOP, which may be varied or changed as 
required, is dependent upon site conditions, equipment limitations or limitations imposed by 
the procedure. In all instances, the ultimate procedure employed should be documented and 
provided in the final report. 

2.0    Scope

2.1 Quality control (QC) sampling should be performed in the field at a specified frequency 
in order to detect superfluous sample contamination.  These samples are not part of the 
laboratory QA/QC program and are treated by the laboratory simply as environmental 
samples.  QC samples consist of blanks and duplicate samples. 

Blank samples are a means of controlling and evaluating the level of sample 
contamination and variability due to potential artifacts and interferences arising at any 
point in the measurement process.  The various types of blank samples (equipment and 
trip blanks) are designed to measure:  (1) the integrity of sample container and the 
effectiveness of sampling equipment cleaning; (2) the actual sample collection process; 
(3) the purity of sample preservatives, additive reagents, and analyte-free water; (4) the 
influence of site environmental conditions; (5) cross-contamination of samples; and (6) 
indeterminate artifacts introduced during the transport of samples from sample and 
shipping containers, sample preservatives, cleaning agents, and sampling equipment.  
All blanks must be composed of analyte-free water from the same source, which should 
be ASTM Type-II or better grade de-ionized water. 

3.0 Requirements

3.1 Trip (Travel) Blank 

The trip blank is normally specified when volatile and semi-volatile contaminants are 
tested in a water sample matrix.  The purpose of the trip blank is to check the integrity 
of the sample handling, transport and shipping procedures.  A trip blank consists of 
analyte-free water in containers identical to those used to collect samples for laboratory 
analyses.  The containers are filled and sealed in the laboratory.  They remain sealed 
and accompany all samples and empty sample containers during collection and 
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transport. One trip blank per sample storage/shipping container (e.g., a cooler) is 
customary.  The trip blanks are analyzed for the same volatile and semi-volatile 
constituents as the environmental samples to determine if atmospheric contaminants 
have seeped through septa seals, if cross contamination has occurred among samples 
during shipping and storage, if the source of the blank water is contaminated, or if the 
containers were improperly cleaned. 

3.2 Equipment (Rinsate) Blank 

A rinsate blank is normally prepared for each parameter group and each matrix 
sampled each day in the field.  The equipment blank is only collected if non-
dedicated sampling equipment is decontaminated and reused.  Normally during 
sampling of monitoring wells only, this would indicate that we would need one (1) 
equipment blank per site per sampling event.  Equipment blanks are not required for 
dedicated or disposable sampling equipment.  The equipment blank is prepared in the 
field by collecting, in the appropriate container for each parameter group, an analyte-
free water rinse from the equipment (water level meter probe, bailer, pump tubing, 
spoon, auger, acetate liner, etc.) after the last step of the field decontamination protocol 
has been completed.  Preservatives or additives must be added to the equipment blank 
when appropriate for the parameter group.  The purpose of the equipment blank is to 
check the integrity of sampler decontamination and estimate the degree of 
contamination introduced by sample collection and environmental interference on the 
site.  Equipment blanks include the sources of contamination addressed by the trip 
(travel) blanks. 

3.3 Field Duplicate Samples 

Field Duplicate Samples of all matrices for all parameter groups should be taken in the 
field at the frequency required by the agency to which the work will be reported.  In lieu 
of set agency standards, field duplicate samples should be collected at a frequency of 
at least one (1) duplicate sample per 20 environmental samples.  The duplicate 
analyses provide a measure of any inadvertent contamination during the sampling 
process and also provide an indication of analytical variability.  Duplicate samples are 
collected at the time the initial soil or ground water is collected and is identified 
with a fictitious designation so the duplicate analytical results are not subject to 
laboratory bias.  If reporting requirements necessitate a laboratory Level IV data 
package for QA/QC purposes, additional samples (Matrix Spike/ Matrix Spike Duplicate) 
would be collected from an area believed to have minimal contamination and submitted 
for laboratory analysis.  The sample is labeled as a MS/MSD sample for laboratory 
submittal.
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**The field duplicate shall be collected in the most contaminated area on the site.** 

4.0 Roles & Responsibilities

Roles Responsibilities 
Project Manager:  Develop site sampling plan (including 

Quality Assurance Project Plan 
(QAPP)

Field Technician:  Checkout all equipment needed for 
sampling activities. 

 Collect samples per the approved 
sampling plan. 

 Record all information on field sheets 
and/or logbook. 

 Prepare samples for delivery to the 
laboratory and complete the chain of 
custody form. 

5.0 Attachments

This SOP will be used in conjunction with the attachments described below.  These 
attachments must be used by all Lee & Ryan staff. 

Title Description 
1) SOP - Equipment Decontamination 
(362.10)

 Outlines the process used for 
decontaminating filed equipment after 
use.

2) SOP - Sample Packaging and Shipping 
(346.10)

 Outlines how to properly place sample 
containers in a temperature controlled 
cooler.

3) SOP - Chain-of-Custody Use (346.20)  Outlines how to properly complete a 
chain-of- custody form for collected 
samples.
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6.0 Equipment 

6.1 Equipment Checklist

6.1.1   Field book 

6.1.2   Field data sheets and sample labels 

6.1.3   Chain-of-Custody forms 

6.1.4   Sample containers 

6.1.5   Sample coolers 

6.1.6   Decontamination solution 

6.1.7   Tap water 

6.1.8   Distilled or deionized water 

6.1.9   Brushes and buckets 

6.1.10 Sample collection equipment 

6.1.11 Appropriate health and safety gear 

7.0 Quality Control 

7.1 General QA/QC Procedures 

7.1.1  All data must be documented on the field data sheets and/or the field logbook 

7.1.2  The collection of equipment blanks is recommended to evaluate the potential for cross-
contamination if sampling equipment is to be reused between sampling points. 
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8.0 Health & Safety 

8.1 When working with potentially hazardous materials, employees should follow the Lee & 
Ryan Corporate Health and Safety Manual.  More specifically, depending on the site-
specific contaminates, various protective programs must be implemented prior to 
sampling.  The site health and safety plan should be reviewed with specific emphasis 
placed on the protection planned for the sampling task. Standard safe operating 
practices should be followed such as minimizing contact with potential contaminates in 
both the vapor phase and solid matrix through the use of a respirator and protective 
disposal clothing.  
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1.0 Purpose

This Standard Operating Procedure (SOP) describes the process of documenting information in 
the field using a field logbook and field sheets. 

2.0 Scope

2.1 Field documentation procedures for recording field logbooks and additional project forms.

3.0 Requirements

3.1 Field Logbook 

3.1.1 Lee & Ryan work plans stipulate that a bound, waterproof logbook of sampling activities 
is the only acceptable form of record keeping.

3.1.2 A field logbook is maintained by each individual who performs field activities.  The bound 
logbook contains a daily field log of the work in progress.  Logbook entries should be 
completed in indelible ink.

3.1.3 Field logbook entries should include the following information: 

 Date; 
 Project Number and Site location; 
 Arrival and departure times of all Lee & Ryan staff and subcontractors; 
 Page number and total number of pages in the project entry; 
 Description of field activities for the project; 
 Weather conditions; 
 Unique, sequential sample identification numbers; 
 Matrix being sampled (ground water, soil, etc.); 
 Sample depth; 
 Sample date and time; 
 A description of the specific sampling location in sufficient detail to allow re-

sampling at the same location (i.e. sample location map); 
 Method of sampling; 
 Preservation techniques, including filtration, as appropriate for separate sample 

aliquots;
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 Analytes of interest; 
 The volume of water removed during well purging; 
 Significant observations made during the sampling process; 
 Results of any field measurements, such as depth to water, temperature, specific 

conductance, and pH; 
 Printed names or initials of the person(s) performing the sampling; 
 Any other pertinent Site information; and   
 Summary of conversations in the field with clients or regulators. 

3.1.4 Complete information must be entered so that what was done, by whom, when, and what 
the results were can be determined. 

3.1.5 Prior to departure from the Site, entries into the field logbook should be signed by Lee & 
Ryan staff.

3.1.6 Corrections to the field logbook are made by drawing one line through the incorrect entry, 
entering the correct information, and initialing and dating the change. 

3.1.7 At the end of a project, the field logbook and all project-specific logs, forms, and notes 
are forwarded to the Lee & Ryan project file.  Copies of each page of the field logbook for 
each project are to be made and placed in the file.

3.1.8 Upon departure from Lee & Ryan, the employee must surrender the field logbook to their 
supervisor.  The field logbook is considered the property of Lee & Ryan. 

3.2 Additional Project Forms 

3.2.1 Loose sheets may be used (as supplementary information) as long as each page of the 
notes and copies of each page of the field logbook are kept in the project file (additional 
forms may include field boring logs, well construction forms, pilot study sheets, 
groundwater sampling field sheet, chain-of-custody, or other project forms). 

3.2.2 Additional forms should be checked, signed, and dated.

3.2.3 At the end of a project, all project-specific logs, forms, and notes should be forwarded to 
the Lee & Ryan project file.  Copies of each page of the field logbook for each project are 
to be made and placed in the project file.
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4.0 Roles & Responsibilities

Roles Responsibilities 
Project Manager:  Review project and provide project 

forms to field technician. 
 Review logbook entries and project 

forms for completeness and accuracy 
prior to being placed into the project file.

Field Technician:  Record Site information in the field 
logbook and project forms. 

 Review and sign field logbook and 
project forms. 

 Add a copy of the field logbook entries 
and project forms to the project file. 

5.0 Attachments

This SOP will be used in conjunction with the following attachments.  These attachments must 
be used by all Lee & Ryan staff. 

Title Description 
1) SOP - Sample Packaging and Shipping 
(346.10)

 Outlines procedures for managing 
samples while in the custody of a Lee 
& Ryan staff person. 

6.0 Equipment 

6.1 Field logbook. 

6.2 Chain-of-custody forms. 

6.3 Project forms. 
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7.0 Quality Control 

7.1 The project manager shall review field logbook entries and project forms for accuracy and 
completeness prior to adding to the project file. 

8.0 Health & Safety 

8.1 Not Applicable 
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1.0 Purpose

The purpose of this Standard Operating Procedure (SOP) is to set guidelines for the proper 
documentation using photographs.  Appropriate applications are, but not limited to: damaged 
well vaults, damaged concrete, recovered free product, soil lithology, recently installed wells, 
new construction, marked utilities, excavations, excavation boundaries, etc.  This standard 
operating procedure may be varied or changed as required, dependent on site conditions, and 
equipment limitations.   

2.0 Scope

2.1 Generally, the use of photographic documentation is used as visual evidence to support 
findings from the field. 

3.0 Requirements

3.1 Preparation

3.1.1 Properly check out a camera by signing the “Digital Camera Sign Out Sheet.” 

3.1.2 Once onsite, determine the number of objects that require photographic documentation 
and, if applicable, the most appropriate angles to include important site features. 

3.2 Preparation for documenting damage to well vaults and/or concrete pads 

3.2.1 Generally, a white, letter-sized sheet of paper should be used to help label the structure 
being photographed. 

3.2.2 At a minimum, the label should include the site name and number, well identification, and 
the date the photograph was taken. 

3.3 Procedure for photographing damaged well vaults and/or concrete pads 

3.3.1 Using the white, letter-sized label prepared in step 3.2, place the label near the object 
being photographed.  Be sure not to cover any important features of the object.

3.3.2 Attempt to capture the entire well vault, concrete and label in each picture frame,



Standard Operating Procedures 

SUBJECT:  Photographic Documentation  SOP No.: 326.40 
Version No.: 1 
Effective Date: 9/10/2010 
Page 2 of 3 Pages 

Lee & Ryan Corporate Standard Operating Procedures 

3.3.3 �mmediately, after the picture has been taken with the digital camera, confirm the writing 
on the label can be easily read. 

3.� Procedures for general photography 

3.�.1 �very attempt should be made to include important site features in each picture frame.  
�ost site features are permanent and easily recognizable.  Points of reference are vital 
for future use.  (�xamples of recognizable site features are, but not limited to, buildings, 
gas pumps, canopy supports, tank pits, sidewalks etc.) 

3.�.2 �efrain from taking pictures directly into a bright light source

3.� Procedures for returning the camera 

3.�.1 The camera should be checked in by signing the “Digital Camera Sign Out Sheet” 

3.�.2 After it has been properly checked in the camera should be given to the appropriate 
personnel. 

4.0 Roles & Responsibilities

Roles Responsibilities 
All �ee � �yan personnel  Take photographic documentation 

5.0 Attachments

This SOP will be used in conjunction with the following attachments.  These attachments must 
be used by all �ee � �yan staff. 

Title Description 
1) Site Specific �ealth � Safety Plan Gives specific site information as it relates to 

health and safety procedures. 
2) �ield �otebook To record objects included in the photographic 

documentation 
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6.0 Equipment 

�.1 A suitable high quality digital camera is preferred� however, a disposable camera can be 
used as a last resort.  The camera should be set on the instruments highest quality. 

�.1.1 �echargeable batteries 

�.1.2 Pre-made labels or white paper and permanent markers 

7.0 Quality Control 

�.1 All data must be documented on field data sheets, groundwater level data forms, or 
within personal or site logbooks. 

�.2 All instrumentation must be operated in accordance with operating instructions as 
supplied by the manufacturer, unless otherwise specified in the work plan. 

8.0 Health & Safety 

�.1 The appropriate personal protective equipment must be utilized for onsite activities 
according to the current approved site �ealth � Safety Plan. 
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1.0 Purpose

This Standard Operating Procedure (SOP) describes the process for preparing the samples for 
shipment.

2.0 Scope

2.1 This SOP should be used for packing and shipping A�� samples.

2.2 This SOP ensures that that the samples are handled properly and protected during 
shipment�transport� therefore, reducing the risk of cross-contamination and breaking 
sample bottles. 

3.0 Requirements

3.1 �ine the cooler with bubble wrap. 

3.2 Place samples in bubble pack bags.

3.3 Place bubble pack in �iploc bag and seal.

3.4 Put ice in the cooler. 

3.5 Place the �iploc bag(s) containing samples on ice. 

3.6 Cooler(s) should be transported to the laboratory following sampling activities or 
transported from the �ee � �yan office via a courier to the laboratory within the 
appropriate hold times. 

3.7 The sample cooler(s) should be relinquished to the laboratory or to the courier via the 
chain-of-custody.

3.8 The signed chain-of-custody should go in a separate �iploc bag and placed in the cooler. 

3.9  The cooler should be taped shut before transport with a custody seal. 

3.10 The courier should relinquish the cooler(s) to the laboratory via the chain-of-custody. 
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4.0 Roles & Responsibilities

Roles Responsibilities 
�ield Technician�Sampler  Packs the cooler according to this 

SOP.

5.0 Attachments

This SOP will be used in conjunction with the following attachments.  These attachments must 
be used by all �ee � �yan staff. 

Title Description 
1)  SOP - Sample Chain-of-Custody 
Documentation (3��.2�) 

This SOP documents the process that is used 
to fill out the Chain-of-Custody. 

6.0 Equipment 

6.1 �ab designated cooler. 

6.2 Bubble packs and bubble wrap. 

6.3 �iploc bags. 

6.4 �ce.

6.5 Packing tape. 

6.6 Custody seals. 

7.0 Quality Control 

7.1 General QA/QC Procedures 

All information placed on custody seals and chain-of-custody documentation data must match 
documented on field data sheets and�or field logbook as specified in SOP 32�.3� for �ield 
Documentation Procedures. 
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8.0 Health & Safety 

8.1 � hen working with potentially hazardous materials, employees should follow the �ee � 
�yan Corporate Health and Safety Manual.  �ore specifically, depending on the site-
specific contaminates, various protective programs must be implemented prior to 
sampling in a site-specific health and safety plan.  The site health and safety plan should 
be reviewed with specific emphasis placed on the protection planned for the sampling 
task.  Standard safe operating practices should be followed during the sample packaging 
and shipping process such as minimizing contact with potential contaminates in both the 
vapor phase and solid matrix through the use of a respirator, protective disposal clothing, 
or other means necessary to reduce the risk of exposure. 
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1.0 Purpose

This Standard Operating Procedure (SOP) describes the process for completing a chain-of- 
custody when sending field samples to the lab for analysis.

2.0 Scope

2.1 The chain-of-custody (COC) provides a mechanism for tracing the possession, handling, 
and routing of a sample from the time it is collected, through analysis in the laboratory 
and to admission to court, if necessary.

2.1.1 The COC shall be filled out for all samples collected and submitted to a laboratory or 
other type of testing facility, or when �ee � �yan transfers possession of the samples to 
anyone or entity. 

3.0 Requirements

3.1 COC �orm 

3.1.1 The COC record accounts for each sample and provides the following information:  
sample identification, signature of collector, date and time of collection, sample type (e.g., 
groundwater, soil, wastewater), identification of well, number of containers, parameters 
requested for analyses, signatures of person(s) involved in the chain of possession, 
relinquished date(s) and time of possession, and problems encountered and deviations 
from established sampling protocol. 

3.2 Procedure

3.2.1 �mmediately following each sample collection and container labeling, the sample is 
logged on the COC in the order of the time of sampling. 

3.2.2 This process is done for all samples until all samples have been collected.  The method 
of shipment, courier name(s), and other pertinent information are entered in the “remarks” 
box or other designated area on the form. 

3.2.3 Once all samples are logged, the field technician checks to make sure all necessary 
items on the COC are marked or otherwise completed, and a purchase order is 
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completed for the appropriate laboratory with an expense sheet and a breakdown of price 
for the corresponding analysis. 

3.2.� Once the COC is completed, it is scanned and saved to the electronic project folder 
designated in the (�): drive�Projects folder�Project number folder�applicable subfolder. 

3.2.� The �ield Technician will pack the completed COC in a �iploc� bag in the cooler for 
shipping. 

3.2.� A copy of the COC goes to the �nvironmental Administrative Assistant for hardcopy filing 
in the project file. 

4.0 Roles & Responsibilities

Roles Responsibilities 
�ield Technician�O��   To fill out the COC completely. 

 To fill out an internal purchase order. 
 Scan the COC and save to the project 

file.
 Pack the COC with the samples prior 

to shipping. 
�nvironmental Administrative Assistant  �ile the hardcopy COC in the project 

file.

5.0 Attachments

This SOP will be used in conjunction with the following attachments.  These attachments must 
be used by all �ee � �yan staff. 

Title Description 
1) SOP � Sample Packaging and Shipping 
(3��.1�)

 This SOP documents the process for 
packing samples in the cooler prior to 
shipping. 



Standard Operating Procedures 

SUBJECT:  Sample Chain-of-Custody 
Documentation

SOP No.:  346.20 
Version No.:  1 
Effective Date:  9-17-2009 
Page 3 of 3 Pages 

6.0 Equipment

6.1 There is no specific equipment needed for filling out a COC. 

7.0 Quality Control 

7.1 The Project �anager is responsible for determining whether proper custody procedures 
were followed during field activities. 

8.0 Health & Safety 

8.1 There are no specific �ealth � Safety procedures for this SOP. 
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1.0 Purpose

The objective of this standard operating procedure (SOP) is to provide general reference 
information on sampling of ground water wells.  These are standard (i.e., typically applicable) 
operating procedures, which may be varied or changed as required, dependent upon site 
conditions, equipment limitations, or limitations imposed by the procedure.  �n all instances, the 
ultimate procedures employed should be documented and associated with the final report. 

2.0 Scope

2.1 To ensure the collection of a groundwater well sample should be sensitive, highly 
developed, and quality assured.  

3.0 Requirements

3.1 Preparation 

3.1.1 Determine the extent of the sampling effort, the order of sampling, the sampling 
methods to be employed, and the types and amounts of equipment and supplies 
needed (i.e., diameter and depth of wells to be sampled). 

3.1.2 Obtain necessary sampling and monitoring equipment, appropriate to type of 
contaminant being investigated.  �or collection of volatile organic samples, refer 
to the work plan to ensure that ��m� glass sample vials with Teflon lines septa 
are ordered and in sufficient numbers.  Due to the extreme trace levels at which 
volatile organics are detectable, cross contamination and introduction of 
contaminants must be avoided.  Trip blanks are incorporated into the shipment 
package to provide a check against cross contamination.

3.1.3 Decontaminate or pre-clean equipment, and ensure that it is in working order. 

3.1.� Perform a general site survey prior to site entry in accordance with the site 
specific �ealth � Safety Plan. 

3.1.� �dentify and mark all sampling locations. 
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3.2 Field Preparation 

3.2.1 Start at the least contaminated well, if known. 

3.2.2 On the wells being sampled, remove the locking well cap and note the location� time of 
day, and date in a field notebook or appropriate log form. 

3.2.3 �emove well casing cap on all wells being sampled.  Before sampling, allow at least 30
minutes for the water level to equilibrate. 

3.2.� After putting on a clean pair of latex gloves, screen headspace of well with an appropriate 
monitoring instrument to determine the presence of volatile organic compounds and 
record in site logbook. 

3.2.� �ower water level measuring device into well until water surface is encountered. 

3.2.� �easure distance from water surface to reference measuring point on the northern 
portion of the well casing or protective barrier post and record in site logbook.
Alternatively, if no reference point, note that water level measurement is from top of steel 
casing, top of P�C riser pipe, from ground surface, or some other position on the well 
head.  �f floating organics are of concern, this can be determined by measuring the water 
level with an oil�water interface probe which measures floating organics. 

3.2.� At least annually, measure the total depth of the well (at least twice to confirm 
measurement) and record in site logbook or on field data sheet. 

3.2.� Calculate the volume of water in the well and the volume to be purged using appropriate 
calculations (see �ield Sheet). 

3.2.� Select the appropriate purging and sampling equipment. 

3.3 Purging with Bailers 

3.3.1 Determine the volume of water to be purged as described in 3.2.�. 

3.3.2 �ake sure the bailer line does not touch the ground. 

3.3.3 Attach the line to the bailer and slowly lower until the bailer is completely submerged, 
being careful not to drop the bailer to the water, causing turbulence and the possible loss 
of volatile organic contaminants. 
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3.3.� Pull bailer out ensuring that the line never touches the ground. 

3.3.� �mpty the bailer into a pail until full to determine the number of bails necessary to 
achieve the required purge volume. 

3.3.� Thereafter, pour the water into a container and dispose of purge waters as specified in 
the site-specific sampling plan. 

3.4 Sampling 

3.�.1 Surround the monitoring well with clean plastic sheeting.   

3.�.2 Attach a line to a clean decontaminated bailer. 

3.�.3 �ower the bailer slowly and gently into the well, taking care not to shake the casing sides 
or to splash the bailer into the water. Stop lowering at a point adjacent to the screen. 

3.�.� Allow bailer to fill and then slowly and gently retrieve the bailer from the well avoiding 
contact with the casing, so as not to knock flakes of rust or other foreign materials into 
the bailer.

3.�.� �emove the cap from the sample container and place it on the plastic sheet or in a 
location where it won�t become contaminated. 

3.�.� Begin slowly pouring from the bailer. 

3.�.� �ilter and preserve samples as required by the sampling plan. 

3.�.� Cap the sample container tightly and place prelabeled sample container in a carrier. 

3.�.� �eplace the well cap. 

3.�.1� �og all samples in the site logbook and on field data sheets and label all samples. 

3.�.11 Package samples and complete necessary paperwork. 

3.�.12 Transport sample to decontamination zone for preparation for transport to analytical 
laboratory.

3.5 Post Operation 
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After all samples are collected and preserved, the sampling equipment should be 
decontaminated prior to sampling another well to prevent cross-contamination of equipment and 
monitor wells between locations. 

3.�.1 Decontaminate all equipment. 

3.�.2 �eplace sampling equipment in storage containers. 

3.�.3 Prepare and transport groundwater samples back to �ee � �yan to be picked up by the 
laboratory.  Check sample documentation and make sure samples are properly packed 
for shipment. 

4.0 Roles & Responsibilities

Roles Responsibilities 
�ield Technician:  Checks out all equipment needed for 

sampling activities. 
 Samples the monitoring well(s). 
 �ecords all information on field sheets 

or logbooks. 
 Packs samples to go to laboratory. 

5.0 Attachments

This SOP will be used in conjunction with the following attachments.  These attachments must 
be used by all �ee � �yan staff. 

Title Description 
1) Decontamination SOP  Outlines the process used for 

decontaminating equipment after use. 
2)  Site Specific �ealth � Safety Plan  Contains site specific information as it 

relates to �ealth � Safety 
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6.0 Equipment 

6.1 Equipment Checklist 

�.1.1 � ater level indicator 

�.1.2 Appropriate keys for well cap locks 

�.1.3 Steel brush 

�.1.� �ield book 

�.1.� Calculator 

�.1.� �ield Data Sheets and sample labels 

�.1.� Chain of Custody records and seals 

�.1.� Sample containers 

�.1.� Sharp knife with locking blade 

�.1.1� Toolbox, including screwdrivers, pliers, hacksaw, hammer, flashlight, and 
adjustable wrench. 

�.1.11 �eather work gloves 

�.1.12 Appropriate health and safety gear 

�.1.13 �ive gallon bucket 

�.1.1� �ab coolers 

�.1.1� Packing materials 

�.1.1� Bolt cutters 

�.1.1� �iploc plastic bags 
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�.1.1� Containers for evacuation liquids 

�.1.1� Decontamination solutions 

�.1.2� Tap � ater 

�.1.21 �on-phosphate soap 

�.1.22 Brushes 

�.1.23 Buckets 

�.1.2� Aluminum foil 

�.1.2� Garden sprayer 

�.1.2� Distilled or deionized water 

6.2 Bailers 

�.2.1 �ew bailers of appropriate size and construction material for each well. 

�.2.2 �ylon line, enough to dedicate to each well 

�.2.3 Teflon coated bailer wire 

�.2.� Aluminum foil (to wrap clean bailers) 

�.2.� �ive (�) gallon bucket 
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7.0 Quality Control 

7.1 General QA/QC Procedures 

�.1.1 All data must be documented on field data sheets or within site logbooks. 

�.1.2 All instrumentation must be operated in accordance with operating 
instructions as supplied by the manufacturer, unless otherwise specified in 
the work plan.  �quipment checkout and calibration activities must occur 
prior to sampling�operation and they must be documented. 

�.1.3 The collection of equipment blanks is recommended to evaluate potential 
for cross contamination from the purging and�or sampling equipment. 

�.1.� Trip blanks are required if analytical parameters include �OAs. 

8.0 Health & Safety 

8.1 � hen working with potentially hazardous materials, employees should follow �ee � 
�yan�s Corporate Health & Safety Manual procedures.  �ore specifically, depending on 
the site-specific contaminants, various protective programs must be implemented prior to 
sampling the first well.  The site health and safety plan should be reviewed with specific 
emphasis placed on the protection program planned for the well sampling tasks.
Standard safe operating practices should be followed such as minimizing contact with 
potential contaminants in both the vapor phase and liquid matrix through the use of 
respirators and disposable clothing. 

�.1.1 � orking around volatile organic contaminants 

�.1.1.1 Avoid breathing constituents venting from the well. 

�.1.1.2 Pre-survey the well headspace with an ��D�P�D prior to sampling as 
needed, if applicable. 

�.1.1.3 �f monitoring results indicate organic constituents, sampling activities 
may be conducted in �evel C protection.  At a minimum, skin protection 
will be afforded by disposable protective clothing. 
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8.2 Physical Hazards 

�.2.1 �ifting injuries associated with pump and bailers retrieval� moving equipment. 

�.2.2 Use of pocketknives for cutting discharge hose and bailer rope. 

�.2.3 �eat�cold stress as a result of exposure to extreme temperatures and protective clothing. 

�.2.� Slip, trip, fall conditions as a result of pump discharge. 

�.2.� �estricted mobility due to the wearing of protective clothing. 

�.2.� �lectrical shock associated with use of submersible pumps is possible.  Use a G�C� or a 
copper-grounding stake to avoid this problem. 
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1.0 Purpose

The purpose of this Standard Operating Procedure (SOP) is to set guidelines for the 
determination of the depth to water and separate phase chemical product (i.e., gasoline, oil, 
PC�, TC�) in an open borehole, cased borehole, monitoring well, or piezometer.  This standard 
operating procedure may be varied or changed as required, dependent on site conditions, and 
equipment limitations.  �n all instances, the actual procedures employed will be documented and 
described in an appropriate site report. 

2.0 Scope

2.1 Generally, water-level measurements taken in boreholes, piezometers, or monitor wells 
are used to construct water table or potentiometric surface maps and to determine flow 
direction as well as other aquifer characteristics.  

3.0 Requirements

3.1 Preparation

3.1.1 Determine the number of measurements needed, the methods to be employed, and the 
equipment and supplies needed. 

3.1.2 Decontaminate or pre-clean equipment, and ensure that it is in working order. 

3.1.3 Coordinate schedule with staff, clients, and regulatory agency, if appropriate. 

3.1.� �f this is an initial visit, perform a general site survey prior to site entry in accordance with 
the current approved site specific �ealth and Safety Plan. 

3.1.� �dentify sampling locations. 

3.2 Procedures

3.2.1 �f possible, and when applicable, start at those wells that are least contaminated and 
proceed to those wells that are most contaminated. 

3.2.2 Clean all the equipment entering the well(s) according to the SOP number �. 
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3.2.3 �emove locking well cap, note well �D, time of day, and date in field notebook or an 
appropriate groundwater level data form. 

3.2.� �emove any water from the well vault using a disposable cup or jar. 

3.2.� �emove any debris or buildup from the well vault lip to ensure a tight seal between the 
lid, the gasket, and the well vault. 

3.2.� �emove well cap. Place the cap upside down on top of the well vault lid. �nsure the well 
cap does not come in contact with any surface that could potentially cause cross 
contamination.

3.2.� �f required by site-specific condition, monitor headspace of well with a photoionization 
detector (P�D) or flame ionization detector (��D) to determine presence of volatile organic 
compounds, and record results in field notebook. 

3.2.� �isually check for any physical changes, such as erosion or cracks in the protective 
concrete pad or if the well vault has broken brackets� record notes in the field notebook or 
on groundwater level data form. Utilize photo documentation according to the SOP 
number �� 

3.2.� �ower water-level measuring device into the well.  �lectrical tapes are lowered to the 
water surface whereas chalked steel tapes are lowered generally a foot or more below 
the water surface.  Steel tapes are generally chalked so that a 1-to �-foot long section will 
fall below the expected water level. 

3.2.1� �or electrical tapes, record the distance from the water surface, as determined by the 
audio signal or meter, to the reference measuring point and record in the field notebook.
�or chalked tapes, an even foot mark is held at the reference point, once the chalked 
section of the tape is below the water level.  Both the water level on the tape and the foot 
mark held at the reference point is recorded.  The depth to the water is then the 
difference between the two readings.  �n addition, note the reference point used (top of 
the outer casing, top of the riser pipe, ground surface, or some other reproducible 
position on the well head). Typically, the reproducible position is the north side of the top 
of the riser pipe. �f the top of the riser pipe is significantly notched or marked use that 
designated reproducible position as the measuring point.   �epeat the measurement to 
verify the depth to water and�or separate phase chemical product.

3.2.11 Procedure to measure the well depth: (�f applicable by site-specific condition) 
�or electrical tapes, turn the power off to eliminate audio signal, record the distance from 
the bottom of the well, as determined by the point of contact with the bottom of the well, 
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to the reference measuring point and record in the field notebook. �epeat the 
measurement to verify the depth to the bottom of the well. �easuring the well depth is 
site specific and the project manager should be consulted before the well depth is 
measured.

3.2.12 Decontaminate all down hole equipment as it�s removed from the well. �isually check the 
probe for any foreign substances and decontaminate thoroughly if necessary. Store 
equipment for transport to the next well.  Decontaminate all equipment according to the 
SOP number� 

3.2.13 �f there is build up on the well cap or the P�C use a paper towel and clean thoroughly. Be 
sure not to introduce any foreign substances into the well during this process� 

3.2.1� �eplace well cap securely if a sample will not be collected from that location. �f a sample 
is required loosely set the well cap on top of the P�C of the well and place the steel lid 
upside down on the well vault, the bolts should then be set on top of the well lid. �f there 
is precipitation or expected, anytime during the sample event all well caps must be 
securely placed in the well. 

4.0 Roles & Responsibilities

Roles Responsibilities 
�ield Technician  Take water level measurements 

5.0 Attachments

This SOP will be used in conjunction with the following attachments.  These attachments must 
be used by all �ee � �yan staff. 

Title Description 
1) Site Specific �ealth � Safety Plan Gives specific site information as it relates to 

health and safety procedures. 
2) Groundwater �evel Data �orm To record groundwater level data 
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6.0 Equipment 

�.1 The electric water level indicator and the chalked steel tape are the devices commonly 
used to measure water levels.  Both have an accuracy of �.�1 feet.  Other field 
equipment may include: 

�.1.1 Air monitoring instrumentation 

�.1.2 � ell depth measurement device 

�.1.3 Chalk 

�.1.� �uler 

�.1.� �ield �otebook 

�.1.� Paper towels and trash bags 

�.1.� Decontamination supplies 

�.1.� Groundwater level data forms 

7.0 Quality Control 

�.1 All data must be documented on field data sheets, groundwater level data forms, or 
within personal or site logbooks. 

�.2 All instrumentation must be operated in accordance with operating instructions as 
supplied by the manufacturer, unless otherwise specified in the work plan. 

�.3 �ach well should be tested at least twice in order to compare results.  �f results do not 
agree to within �.�2 feet, a third measurement should be taken and the readings 
averaged.  Consistent failure of consecutive readings to agree suggests that levels are 
changing because of one or more conditions as indicated in Section 1. 
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8.0 Health & Safety 

�.1 The results of monitoring the well head and breathing zone with a ��D or P�D, as per 
section 3.2.�, may indicated the need to upgrade the personal protection level according to the 
current approved site �ealth � Safety Plan. 
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1.0 Purpose

This Standard Operating Procedure (SOP) provides guidelines for collecting surface soil 
samples when drilling methods are not employed.  Surface soil samples are considered those 
samples which are collected from the surface to a depth of two (2) feet below grade.

2.0 Scope

2.1 Project Work Plan 
2.1.1 The project work plan will specify the appropriate sampling locations and techniques.  

Sampling locations representative of the investigation area must be chosen� in some 
instances, a statistical procedure may be employed to identify the sampling locations and 
number of samples. 

2.2 Soil Sampling Locations 
2.2.1 All soil sampling points must be marked with a stake, which is labeled with an 

identification number. The sampling sites should be described in the field logbook and a 
location sketch provided.  Prior to sampling, surface vegetation, rocks, pebbles, leaves, 
and debris are cleared from the sampling point to allow for the collection of representative 
soil samples.

2.3 Sample Management 
2.3.1 Soil samples must be placed in containers appropriate for the analytical parameter or 

parameter group of interest.  Pre-cleaned containers are provided by the laboratory 
engaged for the chemical analyses.  Samples for organic and inorganic chemical 
analyses are placed in clean, wide-mouth, amber glass bottles with Teflon�-lined lids.  
Samples for volatile organic compounds (�OCs) are placed in septum-sealed vials or 
containers appropriate for the particular analytical method.  The sample bottles must be 
labeled in accordance with �ee � �yan applicable SOPs.  The sample bottles are placed 
in an insulated, temperature controlled (��C) cooler or chest immediately after sampling 
(SOP 2.�) and delivered to the testing laboratory as soon as possible.  Standard chain-of-
custody protocols are observed per �ee � �yan�s applicable SOP.
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3.0 Requirements

There are no requirements associated with this SOP� however, the Project �anager, �ield 
Technician, and�or �ield Team may establish requirements prior to or during the implementation
of the site specific scope of work. 

4.0 Roles & Responsibilities

Roles Responsibilities 
Project �anager:  Designs work plans, etc.   

 Oversees field implementation of work 
plan.

 �iaison to client. 
�ield Technician��ield Sampling Team:  Performs field activities. 

 �aintains a field logbook.   
 Prepares samples, chain-of-custody, 

etc. for submittal to laboratory.  
 Coordinates with site contact and 

project manager.
 �anages subcontractors and utility 

locate services. 
 Prepares reports as needed.  

5.0 Attachments

This SOP will be used in conjunction with the attachments described below.  These attachments 
must be used by all �ee � �yan staff. 

Title Description 
1) SOP - �quipment Decontamination (3�2.1�)  Outlines the process used for 

decontaminating filed equipment after use. 
2) SOP - Sample Packaging and Shipping 
(3��.1�)

 Outlines how to properly place sample 
containers in a temperature controlled 
cooler.

3) SOP - Chain-of-Custody Use (3��.2�)  Outlines how to properly complete a chain-
of- custody form for collected samples. 
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Lee & Ryan Corporate Standard Operating Procedures (SOPs) 

6.0 Equipment

6.1 Sample collection governed by this SOP may be collected using shovels, scoops, 
trowels, hand augers, backhoes, or similar utensils and equipment.   

6.2 Decontamination supplies, materials as necessary. 

6.3 Sampling containers, coolers, etc. as necessary. 

6.4 Proper health and safety gear. 

7.0 Quality Control

7.1 The �ield Technician or field sampling team is responsible for collecting representative 
soil samples that can be analyzed as received from the field.  The Project �anager must 
brief the sampling team or �ield Technician regarding the types of soils to be collected, 
the components of interest in the samples, and the collection of samples that represent 
that matrix of interest.  The sampling team must be trained to remove all items that are 
not integral components of the matrix of interest. 

7.2 After sampling each location, all equipment must be thoroughly cleaned to prevent cross-
contamination of samples.

8.0 Health & Safety

8.1 � hen working with potentially hazardous materials, employees should follow the �ee � 
�yan Corporate Health and Safety Manual.  �ore specifically, depending on the site-
specific contaminates, various protective programs must be implemented prior to 
sampling in a site-specific health and safety plan.  The site health and safety plan should 
be reviewed with specific emphasis placed on the protection planned for the sampling 
task.  Standard safe operating practices should be followed during the sample packaging 
and shipping process such as minimizing contact with potential contaminates in both the 
vapor phase and solid matrix through the use of a respirator, protective disposal clothing, 
or other means necessary to reduce the risk of exposure. 
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ENVIRONMENTAL SCIENCE CORPORATION 
 12065 Lebanon Road, Mount Juliet, Tennessee 37122 
 Phone: (615) 758-5858;  Facsimile: (615) 758-5859

SOP Revision Summary v. 1.0, origination: 09/25/2007

SOP Revision Summary
SOP:

Author - Number - Department -

Title -

Revision - Rev. Date -

This Standard Operating Procedure has been amended to include changes required during
normal business operations.  These changes as defined by SOP 010103 (Document
Control and Distribution) are routine modifications that will be incorporated into the SOP
upon the next scheduled review.

Rev. Date Section Brief Description

Michael Jacobs 330363 Volatiles
VOLATILE ORGANIC COMPOUNDS BY GC/MS (EPA 8260B, 624 AND SM6200B 20TH)

R16 01/30/2009

1

5

4

3

2

07/30/2009

10/30/2009

10/02/2009

09/18/2009

09/03/2009

7.4.1, 7.4.2, 8.2.3.1,
8.2.3.2, 8.2.3.3
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SOP NUMBER: 330363      
 
PREPARED BY: Michael Jacobs 
 
REVIEWED BY: Ben Wilson/Dixie Marlin     
 
 
_________________________________ 
Department Manager  
 
 
__________________________________ 
QA Department 

1.0 SCOPE AND APPLICATION 

1.1 This standard operating procedure is used to determine volatile organic compounds in a 
variety of matrices. This SOP is designed for EPA methods 8260B, 624, 6200B, KSGRO, 
or similar volatile GC/MS analyses.  This procedure is applicable to nearly all kinds of 
samples, regardless of water content, including ground water, aqueous sludge, caustic 
liquors, acid liquors, waste solvents, oily wastes, mousses, tars, fibrous wastes, 
polymeric emulsions, filter cakes, spent carbons, spent catalysts, soils and sediments. 
The compounds that can be determined using this SOP are listed in Attachment III, which 
contains a list of the typical primary and secondary ions used in determining these 
compounds. 

 
1.2 Reporting Limits (RLs) are listed in the following Table 1.  Compounds routinely analyzed 

by this method and their typical reporting limits are included in the following table (subject 
to change). 

Table 1 - 8260/624/6200B Reporting Limits and Common Calibration List

        Water  Low Soil      High Soil 
Compound RL Units RL* Units RL Units

       
Acetone 0.050 mg/L 0.050 mg/Kg 2.5 mg/Kg 
Acrolein 0.050 mg/L 0.050 mg/Kg 2.5 mg/Kg 
Acrylonitrile 0.010 mg/L 0.010 mg/Kg 0.5 mg/Kg 
Benzene 0.001 mg/L 0.001 mg/Kg 0.05 mg/Kg 
Bromobenzene 0.001 mg/L 0.001 mg/Kg 0.05 mg/Kg 
Bromodichloromethane 0.001 mg/L 0.001 mg/Kg 0.05 mg/Kg 
Bromoform 0.001 mg/L 0.001 mg/Kg 0.05 mg/Kg 

This document bears a watermark in 
the bottom right hand corner.  The 
watermark is an insignia of the 
document's approval.  The signed 
original is on file in the Reg. Affairs 
Office. 
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Compound RL Units RL* Units RL Units
Bromomethane 0.005 mg/L 0.005 mg/Kg 0.25 mg/Kg 
n-Butylbenzene 0.001 mg/L 0.001 mg/Kg 0.05 mg/Kg 
sec-Butylbenzene 0.001 mg/L 0.001 mg/Kg 0.05 mg/Kg 
tert-Butylbenzene 0.001 mg/L 0.001 mg/Kg 0.05 mg/Kg 
Carbon tetrachloride 0.001 mg/L 0.001 mg/Kg 0.05 mg/Kg 
Chlorobenzene 0.001 mg/L 0.001 mg/Kg 0.05 mg/Kg 
Chlorodibromomethane 0.001 mg/L 0.001 mg/Kg 0.05 mg/Kg 
Chloroethane 0.005 mg/L 0.005 mg/Kg 0.25 mg/Kg 
2-Chloroethyl vinyl ether 0.050 mg/L 0.050 mg/Kg 2.5 mg/Kg 
Chloroform 0.005 mg/L 0.005 mg/Kg 0.25 mg/Kg 
Chloromethane 0.0025 mg/L 0.001 mg/Kg 0.05 mg/Kg 
2-Chlorotoluene 0.001 mg/L 0.001 mg/Kg 0.05 mg/Kg 
4-Chlorotoluene 0.001 mg/L 0.001 mg/Kg 0.05 mg/Kg 
1,2-Dibromo-3-Chloropropane 0.005 mg/L 0.005 mg/Kg 0.25 mg/Kg 
1,2-Dibromoethane 0.001 mg/L 0.001 mg/Kg 0.05 mg/Kg 
Dibromomethane 0.001 mg/L 0.001 mg/Kg 0.05 mg/Kg 
1,2-Dichlorobenzene 0.001 mg/L 0.001 mg/Kg 0.05 mg/Kg 
1,3-Dichlorobenzene 0.001 mg/L 0.001 mg/Kg 0.05 mg/Kg 
1,4-Dichlorobenzene 0.001 mg/L 0.001 mg/Kg 0.05 mg/Kg 
Dichlorodifluoromethane 0.005 mg/L 0.005 mg/Kg 0.25 mg/Kg 
1,1-Dichloroethane 0.001 mg/L 0.001 mg/Kg 0.05 mg/Kg 
1,2-Dichloroethane 0.001 mg/L 0.001 mg/Kg 0.05 mg/Kg 
1,1-Dichloroethene 0.001 mg/L 0.001 mg/Kg 0.05 mg/Kg 
cis-1,2-Dichloroethene 0.001 mg/L 0.001 mg/Kg 0.05 mg/Kg 
trans-1,2-Dichloroethene 0.001 mg/L 0.001 mg/Kg 0.05 mg/Kg 
1,2-Dichloropropane 0.001 mg/L 0.001 mg/Kg 0.05 mg/Kg 
1,1-Dichloropropene 0.001 mg/L 0.001 mg/Kg 0.05 mg/Kg 
1,3-Dichloropropane 0.001 mg/L 0.001 mg/Kg 0.05 mg/Kg 
cis-1,3-Dichloropropene 0.001 mg/L 0.001 mg/Kg 0.05 mg/Kg 
trans-1,3-Dichloropropene 0.001 mg/L 0.001 mg/Kg 0.05 mg/Kg 
2,2-Dichloropropane 0.001 mg/L 0.001 mg/Kg 0.05 mg/Kg 
Di-isopropyl ether 0.001 mg/L 0.001 mg/Kg 0.05 mg/Kg 
Ethylbenzene 0.001 mg/L 0.001 mg/Kg 0.05 mg/Kg 
Hexachlorobutadiene 0.001 mg/L 0.001 mg/Kg 0.05 mg/Kg 
Hexane 0.010 mg/L 0.010 mg/Kg 0.50 mg/Kg 
Isopropylbenzene 0.001 mg/L 0.001 mg/Kg 0.05 mg/Kg 
p-Isopropyltoluene 0.001 mg/L 0.001 mg/Kg 0.05 mg/Kg 
2,2,4-Trimethyl Pentane 0.001 mg/L 0.001 mg/Kg 0.05 mg/Kg 
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Compound RL Units RL* Units RL Units
2-Butanone (MEK) 0.050 mg/L 0.050 mg/Kg 2.5 mg/Kg 
Methylene Chloride 0.005 mg/L 0.005 mg/Kg 0.25 mg/Kg 
4-Methyl-2-pentanone (MIBK) 0.010 mg/L 0.010 mg/Kg 0.50 mg/Kg 
Methyl tert-butyl ether 0.001 mg/L 0.001 mg/Kg 0.05 mg/Kg 
Naphthalene 0.005 mg/L 0.005 mg/Kg 0.25 mg/Kg 
n-Propylbenzene 0.001 mg/L 0.001 mg/Kg 0.05 mg/Kg 
Styrene 0.001 mg/L 0.001 mg/Kg 0.05 mg/Kg 
1,1,1,2-Tetrachloroethane 0.001 mg/L 0.001 mg/Kg 0.05 mg/Kg 
1,1,2,2-Tetrachloroethane 0.001 mg/L 0.001 mg/Kg 0.05 mg/Kg 
Tetrachloroethene 0.001 mg/L 0.001 mg/Kg 0.05 mg/Kg 
Toluene 0.005 mg/L 0.005 mg/Kg 0.25 mg/Kg 
1,2,3-Trichlorobenzene 0.001 mg/L 0.001 mg/Kg 0.05 mg/Kg 
1,2,4-Trichlorobenzene 0.001 mg/L 0.001 mg/Kg 0.05 mg/Kg 
1,1,1-Trichloroethane 0.001 mg/L 0.001 mg/Kg 0.05 mg/Kg 
1,1,2-Trichloroethane 0.001 mg/L 0.001 mg/Kg 0.05 mg/Kg 
Trichloroethene 0.001 mg/L 0.001 mg/Kg 0.05 mg/Kg 
Trichlorofluoromethane 0.005 mg/L 0.005 mg/Kg 0.25 mg/Kg 
1,2,3-Trichloropropane 0.001 mg/L 0.001 mg/Kg 0.05 mg/Kg 
1,2,4-Trimethylbenzene 0.001 mg/L 0.001 mg/Kg 0.05 mg/Kg 
1,3,5-Trimethylbenzene 0.001 mg/L 0.001 mg/Kg 0.05 mg/Kg 
Vinyl chloride 0.001 mg/L 0.001 mg/Kg 0.05 mg/Kg 
Xylenes, Total 0.003 mg/L 0.003 mg/Kg 0.15 mg/Kg 
Additional Compounds       
Acetonitrile 0.050 mg/L 0.050 mg/Kg 2.5 mg/Kg 
Allyl Chloride 0.005 mg/L 0.005 mg/Kg 0.25 mg/Kg 
Chloroprene 0.050 mg/L 0.050 mg/Kg 2.5 mg/Kg 
Trans-1,4-Dichloro-2-butene 0.0025 mg/L 0.0025 mg/Kg 0.125 mg/Kg 
Isobutanol 0.100 mg/L 0.100 mg/Kg 5.0 mg/Kg 
1,4-Dioxane+ 0.100 mg/L 0.100 mg/Kg 5.0 mg/Kg 
Methacrylonitrile 0.050 mg/L 0.050 mg/Kg 2.5 mg/Kg 
Methyl Methacrylate 0.005 mg/L 0.005 mg/Kg 0.25 mg/Kg 
Ethyl methacrylate 0.005 mg/L 0.005 mg/Kg 0.25 mg/Kg 
Propionitrile 0.050 mg/L 0.050 mg/Kg 2.5 mg/Kg 
Pentachloroethane 0.005 mg/L 0.005 mg/Kg 0.25 mg/Kg 
Carbon Disulfide 0.001 mg/L 0.001 mg/Kg 0.050 mg/Kg 
Cyclohexanone 0.010 mg/L 0.010 mg/Kg 0.50 mg/Kg 
2-Hexanone 0.010 mg/L 0.010 mg/Kg 0.50 mg/Kg 
Iodomethane 0.010 mg/L 0.010 mg/Kg 0.50 mg/Kg 
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Compound RL Units RL* Units RL Units
Isobutanol 0.001 mg/L 0.001 mg/Kg 0.050 mg/Kg 
Propionitrile 0.001 mg/L 0.001 mg/Kg 0.050 mg/Kg 
Vinyl Acetate 0.050 mg/L 0.050 mg/Kg 2.5 mg/Kg 
Tetrahydrofuran 0.005 mg/L 0.005 mg/Kg 0.25 mg/Kg 
Bromoethane 0.001 mg/L 0.001 mg/Kg 0.050 mg/Kg 
2-Butanol 0.050 mg/L 0.050 mg/Kg 2.5 mg/Kg 
Ethanol 0.050 mg/L 0.050 mg/Kg 2.5 mg/Kg 
Tert-Butyl Alcohol 0.050 mg/L 0.050 mg/Kg 2.5 mg/Kg 
Di-isopropyl ether 0.001 mg/L 0.001 mg/Kg 0.050 mg/Kg 
Ethyl tert-butyl ether 0.001 mg/L 0.001 mg/Kg 0.050 mg/Kg 
Methyl-tert-butyl ether 0.001 mg/L 0.001 mg/Kg 0.050 mg/Kg 
Tert-Butyl alcohol 0.050 mg/L 0.050 mg/Kg 2.5 mg/Kg 
Tert-Amyl Methyl Ether 0.001 mg/L 0.001 mg/Kg 0.050 mg/Kg 
Tert-Butyl Formate 0.020 mg/L 0.020 mg/Kg 1.0 mg/Kg 
Tert Butyl Ethyl Alcohol 0.100 mg/L 0.100 mg/Kg 5.0 mg/Kg 
Tert Amyl Alcohol 0.005 mg/L 0.005 mg/Kg 0.25 mg/Kg 
Dichlorofluoromethane 0.005 mg/L 0.005 mg/Kg 0.25 mg/Kg 

RLs are based on a 5mL purge volume 
Low Soil - Using a 5g soil sample to 5mL water – See Method 5035 (SOP# 330751) Section 8.2.4.1 
High Soil – Using 100uL extract from 5g. soil sample to 5mL methanol – See Method 5035 (SOP# 

330751) Section 8.3.1.2 
 

+ 1-4,Dioxane has a RL of .004 when run using the SIM mode.   
   

2.0 METHOD SUMMARY AND DEFINITIONS 
 
2.1 Volatile organic compounds (VOCs) are determined from a 5mL sample withdrawn from 

a sealed 40mL vial.  For water samples analyzed for low levels of analytes using Method 
5030 (SOP 330752), the entire vial is placed into the instrument autosampler.  The 
autosampler purges 5mL of sample and adds 1μL of surrogate standards and internal 
standards.  An inert gas is bubbled through a sparger needle inserted into the sample. 
The purged volatile components then travel via a transfer line to a sorbent trap. When 
purging is complete, the trap is rapidly heated.  The trap is backflushed with a helium 
carrier gas, to transport the desorbed sample components into a gas chromatographic 
(GC) column.   The GC column separates and carries the components to a mass 
spectrometer (MS) or a specific detector, depending on the determinative method 
selected. 

 
2.2 For other samples, Method 5035 (SOP 330751), volatile organic compounds are 

determined from a 5g sample combined with 5mL reagent water. 
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2.3 Initial/Continuing Calibration Verification (ICV/CCV) – Analytical standard run at the 
beginning of every 12 hours shift to verify the stability of the established initial calibration 
of the analytical system. 

2.4 Continuing Demonstration of Capability (CDOC) – At least, annual verification of analyst 
continued ability to perform method acceptably. 

 
2.5 Duplicate – A second aliquot of a field sample analyzed using identical preparation and 

analytical procedures. Analysis of a sample duplicate monitors precision associated with 
laboratory procedures. 

 
2.6 Initial Demonstration of Capability (IDOC) - A demonstration of capability (DOC) must be 

made prior to using any analytical method and any time there is a change in instrument 
type, personnel or testing method.  Such performance must be documented and the four 
preparation batches following the change in personnel must not result in the failure of any 
batch acceptance criteria, e.g., method blank and laboratory control sample, or the 
demonstration of capability must be repeated.  See also Continuing Demonstration of 
Capability (CDOC). 

2.7 Laboratory Control Sample (LCS) / Laboratory Control Sample Duplicate (LCSD) – 
Duplicate aliquots of a control sample of known in composition.  This sample is prepared 
from a source that is different from the stock used to prepare the initial and continuing 
calibration standards.  LCS/LCSD are analyzed exactly like a sample and the purpose is 
to determine whether the methodology is in control and whether the laboratory is capable 
of making accurate and precise measurements.  Method precision can be determined 
using the results of the LCS/LCSD analysis.   

2.8 Matrix Spike (MS) / Matrix Spike Duplicate (MSD)  - Two aliquots of a field sample (water 
or soil) spiked with known quantities of specific compounds and subjected to the entire 
analytical procedure in order to indicate the appropriateness of the method for the matrix 
by measuring recovery.  Method precision can be determined using the results of the 
MS/MSD analysis, but are subject to matrix variability issues not present in the 
LCS/LCSD pair. 

2.9 Method Blank - An analytical control consisting of all reagents used in the analytical 
procedure.  The method blank is used to define the level of laboratory background and 
reagent contamination.

2.10 Method Detection Limit - The minimum concentration of a substance that can be 
analyzed with 99% confidence that the analyte concentration is greater than zero. 

2.11 Reporting Limit (RL) – Also see Practical Quantitation Limit (PQL).  Routinely the 
reporting limit is the lowest standard of the calibration curve. Technically, the reporting 
limit is the lowest level that can be reliably achieved within the established limits of 
precision and accuracy during routine laboratory operating conditions.  
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2.12 Practical Quantitation Limit (PQL) – The default reporting limit when other limits are not 
specified by the client or project.  The PQL is usually a factor of 3-10 times the detection 
limit.  

2.13 Second Source Calibration Verification (SSCV) – A mid-point or low standard made from 
a secondary standard that is not used to construct the calibration curve.  The SSCV is 
used to represent the calibration accuracy of the instrument and must perform within 
method stated criteria. 

2.14 Surrogate - A compound which is similar to the target analytes in chemical composition 
and behavior and not expected to occur naturally in field samples that is spiked by 
preparation/analytical personnel to assess sample preparation and analytical efficiency in 
each individual field sample. 

3.0 HEALTH AND SAFETY 

3.1 The toxicity or carcinogenicity of each reagent used in this method has not been fully 
established.  Each chemical should be regarded as a potential health hazard and 
exposure should be as low as reasonably achievable.  Specific cautions are included for 
known extremely hazardous materials. 

 
3.2 For specific information regarding the toxicity of the chemicals used in this method, a 

reference file of Material Safety Data Sheets (MSDS) is made available to all staff.    
 

3.3 Safety glasses, gloves, and a laboratory coat must be worn to protect against physical 
contact with samples and laboratory reagents that contain potentially hazardous 
chemicals. 

 
3.4 Waste generated from the procedure need to be disposed according to ESC policy and 

local, state, and federal law. 
 

3.5 Glycol ethers are suspected carcinogens.  All solvent handling should be performed in a 
hood while using proper protective equipment to minimize exposure to liquid and vapor.  
Minimum personal protection includes the use of laboratory safety glasses, a lab coat or 
apron, and protective gloves. 

  
4.0 SAMPLE PRESERVATION, CONTAINERS, HANDLING, AND STORAGE 

 
4.1 Volatile analysis for water and sodium bisulfate preserved soil samples must be 

completed within 14 days from the time of sample collection.  Water samples that are not 
chemically preserved must be analyzed within 7 days.  It is also an ESC requirement that 
water samples with 2-chloroethylvinyl ether (2-CEVE), as a compound of interest, be 
collected unpreserved and analyzed within 7 days of collection.  It has been shown that 
the acid preservative reacts with the 2-CEVE, which could result in false negative 
reporting of 2-CEVE in samples.   Unpreserved soil samples must be analyzed within 48 
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hrs from the time of collection or otherwise frozen at -12+/-3 C.  High-level soil samples 
collected in EncoreTM or equivalent type sampling devices must be placed in vials of 
methanol according to Method 5035 (SOP# 330751).   

 
STATE NOTE: The State of South Carolina and the OHIO VAP requires that all soil 

samples must be collected and analyzed using Method 5035.  Samples 
must be preserved within 48 hours from the time of collection, if collected 
in EncoreTM type sampling devices.  The holding time for soil samples 
preserved with methanol or sodium bisulfate is 14 days from the time of 
collection.  

 
4.2 Aqueous samples must be collected in at least duplicate in 40mL vials with 0.008% 

Na2S203 per liter if residual chlorine is present.  Sample kits can be configured to request 
additional vials per client request. The pH must be adjusted to <2 with HCl. Soil samples 
must be collected by one of the following: 1) A 4oz. soil jar filled with soil with zero 
headspace, 2) Two 5g samples preserved in the field with 5mL NaHS04 to a pH<2 and 
one 5g sample preserved in the field with methanol (for high level analysis) or 3) A 5g or 
25g sample collected in an Encore or equivalent type sampling device and frozen in the 
laboratory within 48 hours from the time of collection.   

For all soil samples, a 40z soil jar should also be collected to determine percent solids. 
All samples and extracts must be shipped and stored at 4°C.

STATE NOTE: Soil and Water samples received from the states of Missouri or Kansas 
may be preserved with tri-sodium phosphate and will have a resulting pH 
of 14.

 
STATE NOTE:  For Ohio VAP samples, Encore samplers must be collected in the field 

and shipped to the laboratory to be frozen within 48 hours of collection.  
These samples will remain frozen until analysis and do not require 
additional chemical preservation.  The holding time for these samples 
remains at 14 days from the time of collection.  The holding time begins 
at collection and ends at 14 days. 

 
5.0 INTERFERENCES 
 

5.1 Major sources of contamination are volatile materials in the laboratory and impurities in 
the inert purging gas and in the sorbent trap. The use of non-polytetrafluoroethylene 
(PTFE) thread sealants, plastic tubing, or flow controllers with rubber components must 
be avoided since such materials out-gas organic compounds which will be concentrated 
in the trap during the purge operation. 

 
5.2 Analyses of reagent blanks provide information about the presence of contaminants.  

When potential interfering peaks are noted in blanks, the analyst should change the 
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purge gas source and regenerate the molecular sieve purge gas filter.  Subtracting blank 
values from sample results is not permitted. 

 
5.3 Interfering contamination may occur when a sample containing low concentrations of 

volatile organic compounds is analyzed immediately after a sample containing high 
concentrations of volatile organic compounds. After analysis of a sample containing high 
concentrations, one or more instrument blanks must be analyzed to check for cross 
contamination. 

 
5.3.1 This interference may be prevented by rinsing the purging apparatus and sample 

syringes with portions of organic-free reagent water between samples. 
 
5.3.2 For samples containing large amounts of water soluble materials, suspended 

solids, high boiling compounds or high concentrations of compounds being 
determined, it may be necessary to wash the purging device with a soap 
solution, rinse it with organic-free reagent water, and then dry the purging device 
in an oven at 105°C. 

 
5.3.3 In extreme situations, the whole purge and trap device may require dismantling 

and cleaning. 
 

5.3.4 Screening of the samples prior to purge and trap GC/MS analysis is highly 
recommended to prevent contamination of the system.  This is especially true for 
soil and waste samples.  Screening may be accomplished with an automated 
headspace technique. by SW-846 Method 3820, Hexadecane Extraction and 
Screening of Purgeable Organics), or screening of 5mL of sample using an HNU 
or equivalent portable PID. 

 
5.4 Special precautions must be taken to avoid contamination when analyzing for methylene 

chloride.  The analytical and sample storage area must be isolated from all atmospheric 
sources of methylene chloride.  Otherwise, random background levels will result.  Since 
methylene chloride will permeate through PTFE tubing, all gas chromatography carrier 
gas lines and purge gas plumbing must be constructed from stainless steel or copper 
tubing.  Laboratory clothing worn by the analyst must be clean since clothing previously 
exposed to methylene chloride fumes during liquid/liquid extraction procedures can 
contribute to sample contamination. 

 
5.5 Samples can be contaminated by diffusion of volatile organics (particularly methylene 

chloride and fluorocarbons) through the septum seal into the sample during shipment 
and storage.  A trip blank prepared from organic-free reagent water and carried through 
the sampling and handling protocol can serve as a check on such contamination.  A 
storage blank must be analyzed weekly to check for cross contamination of samples 
while samples are stored in the volatiles laboratory walk-in cooler.  The storage blank is 
prepared from organic-free water and is placed in the cooler for a period of one week.  
After a week, it is analyzed to verify that no contamination of client samples has taken 
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place due to contamination in the storage unit.  Analysis of a storage blank must be 
performed for both the volatiles laboratory walk-in coolers. 

 
5.6 This procedure can be used to quantitate most volatile organic compounds that have 

boiling points below 200° C and that are insoluble or slightly soluble in water.  Volatile 
water-soluble compounds can be included in this analytical technique.  However, for the 
more soluble compounds, quantitation limits are approximately 50 times higher due to 
poor purging efficiency. Such compounds include low-molecular-weight halogenated 
hydrocarbons, aromatics, ketones, nitriles, acetates, acrylates, ethers, and sulfides. 

 
5.7 Soil samples that contain carbonate minerals (either from natural sources or applied as 

an amendment) may effervesce upon contact with the acidic preservative solution in the 
low concentration sample vial.  If a large amount of effervescent gas is generated, the 
sample may lose a significant amount of volatile analytes.  If a sample effervesces, an 
unpreserved sample will be collected to eliminate volatiles loss whenever possible.  The 
holding time for unpreserved VOC samples is seven days, rather than 14 days. 

 
5.8 An analyst may re-analyze any sample if instrumentation or human error is suspected.  

This includes all QC samples, which can only be re-analyzed twice.  If failure continues, 
instrument maintenance must be performed and/or the instrument must be re-calibrated. 

 
5.9 Glassware must be scrupulously cleaned.  All glassware must be cleaned per EPA 

protocol, as stated in SOP # 030701, Glassware Cleaning.   
 
6.0 EQUIPMENT AND SUPPLIES 
 

The operation, cleaning, and scheduled maintenance procedures, as prescribed by the 
equipment manufacturer, are followed as provided in the Operator’s Manuals. Documentation of 
maintenance or system modifications are recorded in a maintenance logbook which accompanies 
each analytical system. 

 
6.1 Instrumentation:  All instrumentation meets or exceeds EPA method requirements. 

 
Use (method #’s): 8260, 624 
Model #: HP 5890, or equivalent 
Column (type, brand, size):  J & W Scientific DB VRX 75 m x 0.450 mm, 2.55 
micron, or equivalent. 
Detector:  MS 5972 or better. 
Software name and version: HP Chemstation G1701BA B.01.00, or equivalent 

 Sample introduction system: Archon Autosampler, Encon P & T, or equivalent 
 
6.2 Glassware must be scrupulously cleaned.  All glassware must be cleaned per EPA 

protocol, as stated in SOP # 030701, Glassware Cleaning.  Rinsing with methanol and 
laboratory reagent water cleans the volumetric flasks and graduated cylinders. The 
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volumetric flasks are dried in a low temperature oven at less than 120°C and never 
cleaned with a brush or strong alkali solution. 

 
6.3 The carrier gas used for volatiles analysis is Helium-5.0 grade. 
 
6.4 Syringes used for preparing the calibration curve and preparing samples and sample 

dilutions are Hamilton brand (or equivalent).  Syringe sizes used are 0.50μL, 10μL, 25μL, 
50μL, 100μL, 250μL, 1mL, and 5mL. 

 
6.5 Glass Sample (VOA) and Standard Vials:

 
6.5.1 40mL VOA vials with a Teflon /silicone septa and polypropylene open-top cap. 
 
6.5.2 8mL vials with Teflon /silicone/Teflon  septa and polypropylene open-top cap.  

(Used to store unused standards). 
 

6.6 Miscellaneous: 
 

6.6.1 Stainless Steel Spatula or wooden tongue depressor. 
 
6.6.2 Disposable aluminum drying dishes  - VWR #25433-008, or equivalent 
 
6.6.3 Teflon -coated stir bars, 8mm x 16mm 
 
6.6.4  Laboratory Sand: Sand is prepared by rinsing clean, white sand with methanol 

and laboratory reagent water several times. The rinsed sand is baked in an oven 
at 175oC overnight to remove any volatiles and is then stored in the same oven. 
The heated laboratory sand is occasionally purged with carrier grade helium or 
nitrogen to remove trapped volatiles. 

 
6.7 Oven:  Fisher IsoTemp Forced-Air Oven with capabilities of 100 C, or equivalent 
 
6.8 Top-loading Balance, capable of weighing to 0.01g, or equivalent. 
 

7.0 REAGENTS AND STANDARDS 
 

NOTE: All reagents and standards must be recorded in the appropriate preparation log and 
assigned a unique number.  See SOP 030203, Reagent Logs and Records, and SOP 
030230, Standard Logger.  Additional information regarding reagent preparation can be 
found in the Standards Logger (Tree) digital archive system. 

 
7.1 Laboratory water created by reverse osmosis/DI filtration evaluated to .055uS/cm to 

ensure purity.  Laboratory water is used in all blanks to assure that it contains less than 
the minimum detection limit (MDL) of all compounds of interest. The blank must be 
assessed to ensure that the water does not show any detection of any VOC compounds. 
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If volatile compounds are detected in the blank above the MDL all samples associated 
with this blank must be flagged. 

 
7.2 Methanol, CH3OH – purge-and-trap grade, demonstrated to be free of analytes.  Store 

apart from other solvents. 
 
 7.3 Sodium Bisulfate, Na2S2O3 - QEC Level 3 Certified, or equivalent 
 

7.4 STOCK SOLUTIONS – Calibration and LCS 
 

Stock calibration solutions must be purchased as certified solutions.  
Certificates must be kept on file.   
All Stock standards must be stored below -10°C 
All non-gas stock standards must be replaced after six months, or sooner, if 
check standards indicate a problem.   
Both gas and liquid standards must be monitored closely by comparison to the 
initial calibration curve and by comparison to a second source initial calibration 
verification standard.   
Gas intermediate/secondary standards must be replaced weekly, or sooner, if 
comparison to check standards indicates a problem. 
Non-gas intermediate/secondary standards must be replaced after six months, or 
sooner, if comparison to check standards indicates a problem. 

 
7.4.1 CALIBRATION - Primary source standards is used to prepare the initial 5-point 

calibration curve (additional levels may be used as needed), the initial calibration 
verification (ICV), and continuing calibration verification (CCV) standard.  The 
ICV and CCV are analyzed to verify the initial calibration and are prepared using 
the primary source standards used to produce the calibration curve.  See Section 
8.2.3.1 or 8.2.3.2 for the instrument preparation of the calibration standards.  
When primary standards are consumed, new standards must meet the same QC 
criteria as the consumed standards.  Stock standards must be stored below -10° 
C and have a six-month holding time once opened.  The expiration date of the 
diluted standards must not exceed the expiration date of the stock standards 
from which they are prepared.  Once diluted, the standard must be replaced 
weekly. 
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ICV Mix
The ICV solution is prepared in methanol in a 50mL volumetric flask by adding: 
 
 
 
 
 
 
 

 
 

 
 

GRO ICV Mix
The GRO ICV solution is prepared in methanol in a 10mL volumetric flask by 
adding: 
 

 
 

7
. 

 
 
7.4.1.1  For soil/water autosamplers (5mL), a dilution of 10X is required for the 

ICV mix.  
 

The solution is stored in 3mL aliquots in zero headspace vials.  The 
storage temperature is below -10° C. 

 
7.4.2 LABORATORY CONTROL STANDARDS - The standard list of target LCS 

compounds are those compounds listed in TABLE 11.7.  Secondary source 
standards must be used to prepare the laboratory control standard (LCS) and the 
matrix spike and their duplicates.  These standards are purchased from a 
different vendor or the primary vendor can supply different lot numbers, if a 
separate vendor is not available.  The standard is at a concentration near the 
mid-level calibration standard.  Stock standards must be stored at  or below -
10°C and have a six month holding time once opened, except the ICV gases 
which have 1 week holding time.  Once diluted, the standard must be replaced 
weekly. 

       
LCSs & Spikes

Prepare the LCS/LCSD in methanol in a 50mL volumetric flask as follows. A 
separate source or separate lot number is used for standard verification.  The 
standard list of target LCS compounds are those compounds listed in TABLE 
11.7. 

Manufacturer Product Cat. # Amount
added (mL) 

Final Conc. 
(ppm)

NSI 8260 Custom Mix 1 Q-4146 5 50 
NSI 8260 Custom Mix 2 Q-4147 5 250 

Absolute n-Hexane 70962 2.5 50 
NSI 1+2 Methylnaphthalenes Q-4260A 2.5 50 
NSI Acrolein Q-3835 2.5 250 
NSI 8260 Gases Mix CUS-5661 25 50 

Manufacturer Product Cat. # Amount
added (mL) 

Final Conc. 
(ppm)

Restek TX TPH matrix spike 
mix Cat 31484 1 1000 
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GRO LCS 
The GRO LCS is prepared in methanol in a 10mL volumetric flask by adding: 
 
 
 
 
 
 
 
The LCS/LCSD must be prepared in the appropriate matrix (organic-free reagent 
water, or purified solid) depending upon the matrix within the analytical batch; 
and contain all of the method target analytes.  A subset of the method target 
analytes could be used based on the project specific requirements.    
 
7.4.2.1 For soil/water autosamplers (5mL), a dilution of 10X is required.  The 

solution is stored in 3mL aliquots in zero headspace vials.  The storage 
temperature is at or below -10° C. 

  
STATE NOTE: South Carolina and the USACE require that all target 

analytes are present and evaluated in the LCS.  
 
7.5 Surrogate standard stock solutions must be purchased as certified solutions.  Certificates 

must be kept on file.  Stock standards must be stored at or below -10° C and have a six 
month holding time, once opened.   

   
7.5.1 The following are ESC designated volatiles’ analysis surrogates: 

 
toluene-d8 
4-bromofluorobenzene 
Dibromofluoromethane 

-Trifluorotoluene 
 

Surrogate spiking solutions are purchased from NSI as custom standard Q-4185, 
or equivalent, at 20,000ug/mL, which contains both internal standards and 

Manufacturer Product Cat. # 
Amount
added
(mL) 

Final
Conc.
(ppm)

NSI 8260 Custom Mix 1 Q-4146 5 50 
NSI 8260 Custom Mix 2 Q-4147 5 250 

Absolute n-Hexane 70962 2.5 50 
NSI 1+2 Methylnaphthalenes Q-4260A 2.5 50 
NSI Acrolein Q-3835 2.5 250 
NSI 8260 Gases Mix CUS-5661 25 50 

Manufacturer Product Cat. # 
Amount
added
(mL) 

Final
Conc.
(ppm)

NSI GRO-MO Mix Q-4208 1 1000 



ENVIRONMENTAL SCIENCE CORP.  Number:  330363   
STANDARD OPERATING PROCEDURES Analysis:  8260B   
  Date/rev:  1/30/09 R16   
  Page 14 of 62 
 
H:\QAQC\SOPS\VOLATILES\330363_8260_624_013009.DOC  

(see Revision History at the end of this document for more information)  
___________________________________________________________________________________ 

TITLE:  VOLATILE ORGANIC COMPOUNDS BY GC/MS (EPA 8260B, 624 AND SM6200B 20TH)    
___________________________________________________________________________________ 

Unless bar coded, any printed copies of this document are considered uncontrolled and for reference only.  It is the 
responsibility of the staff members to ensure that they are using the correct revision of this document by checking 
the document revision level with that held on the ESC web site. 

surrogate compounds.  This solution is then diluted by 100X to obtain a 
200ug/mL working solution.   

 
7.6 Internal standard stock solutions must be purchased as certified solutions.  Certificates 

must be kept on file.  Stock standards must be stored at or below -10° C and have a six 
month holding time, once opened. [Internal standard and surrogate standard – NSI 
custom MS/IS/SS mix Q-4185, or equivalent]  

 
7.6.1 The following are ESC designated volatiles’ analysis internal standards: 
 

1,4-Difluorobenzene 
2-Bromo-1chloropropane 
1,4-dichlorobenzene-d4 
pentafluorobenzene 

 
7.7 4-Bromofluorobenzene (BFB) standard - The BFB in the custom internal standard mix is 

used to verify mass spectrometer tuning.  Since internal standards and surrogates are 
added to all samples and standards, BFB is included as part of our initial calibration and 
calibration verification standards.  Certificates of analysis must be kept on file.  Stock 
standards must be stored at or below -10° C and have a six month holding time, once 
opened.   

   
7.8 Matrix spike (MS) standard - Stock standards must be stored at or below -10°C and have 

a six month holding time, once opened.  Once diluted, the standard must be replaced 
weekly. 

 
7.8.1 The matrix spike standard is prepared from the stock standard in Section 7.4.2.  
 
7.8.2 The spike should be at a mid-level of the calibration range.  Some contracts may 

require a site-specific concentration. 
 

7.8.3 Standard spiking practice requires the use of ALL TARGET ANALYTES as 
specified in Table 11.7 and must be evaluated against the current control limits.   

 
 Project Specific Requirements (Non-South Carolina Projects):  Individual projects 

may specify required spike compounds.  In addition to any project specific 
requirements, the following table lists the minimum required compounds that 
must be included in the spike solution. 

 
Minimum Spiking Compounds for Project Specific Requirements 

1,1-Dichloroethene 
Trichloroethene 
Chlorobenzene 
Toluene 
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Minimum Spiking Compounds for Project Specific Requirements 
Benzene 
n-Hexane (when requested as a target analyte) 

 
All compounds in the spike solution must be evaluated for acceptable recovery.  
In the absence of established control limits, default recovery limits are 70 - 130%. 

 
7.8.4 STATE NOTE:  OHIO VAP SPIKES:  Matrix spikes are evaluated using in house 

limits for only those compounds listed in 7.8.3. 
 

8.0 PROCEDURE 
   

Analysis Summary: Volatile compounds are introduced into the gas chromatograph by purge 
and trap, via the Archon autosampler, as described on Section 2.  If soil samples are high in 
contamination, a methanolic extraction, SOP No.330760, may be necessary prior to purge and 
trap analysis. Soils require method 5035 for sample preparation, See SOP 330751. 

 
8.1 Chromatographic conditions: All changes in analytical conditions are listed in the 

Maintenance Log. 
   

8.1.1 Typical conditions for each instrument and column are listed below: 
 

Inlet    off 
Detector   200oC 
Oven Equib. Time: 0.50 minutes 
Oven Max  240oC 
Init Temp  45oC hold 1.0 minute 
Ramp   20oC/min to 240 hold 1.0 minute 
 

8.1.2 Typical conditions for each autosampler are listed below: 
 
Heating sample  1 minute at 40oC 
Purge   11 minutes at 40oC 
Desorb   1 minutes at 250oC 
Bake   2 minutes at 260oC 

 
8.1.3 Typical condition for each MS detector are listed below: 
 

Electron energy – 70 volts (nominal) 
   Mass range – 35 to 300 amu 
   Scan time – 1.2 sec/scan 

Manifold vacuum – 3 x 10-6 torr 
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8.2 Initial calibration 
   

8.2.1 TUNING - Each GC/MS system must be hardware-tuned (1μL = 50ng) with BFB 
to meet the criteria listed below.  The mass-spectrometer must meet acceptable 
BFB sensitivity criteria before analysis can begin.  The instrument must be tuned 
every 12 hours. 

        
BFB Key Ions and Ion Abundance Criteria 

Mass Ion Abundance Criteria 
50 15.0-40.0% of mass 95 
75 30.0-60.0% of mass 95 
95 base peak, 100% relative abundance 
96 5.0-9.0% of mass 95 
173 < 2.0% of mass 174 
174 > 50.0% of mass 95 
175 5.0-9.0% of mass 174 
176 > 95.0%, but less than 101% of mass 174 
177 5.0-9.0% of mass 176 

 
8.2.2 Calibration Curve – General Criteria  
 

A minimum of 5-point calibration is performed using the primary 
standards listed in Section 7.4.1.  Additional levels may be included to 
better meet project or client requirements.  Regardless of the specific 
number, the calibration levels analyzed should correspond to a range of 
concentrations expected to be found in samples, without exceeding the 
working range of the GC/MS system. 
A calibration point must be analyzed at or below the reporting limit.  The 
concentration of the lowest calibration standard analyzed should be at 
least 3-5 times the MDL. The instrument response must be 
distinguishable from the instrument background noise.  The signal to 
noise ratio is the magnitude of the signal strength detected by the mass 
spectrometer relative to the magnitude of the background noise of the 
instrument.  Instrument conditions must be optimized before the analysis 
of a calibration curve to minimize background effects.   

STATE NOTE:  A reporting level standard must be run after calibration is 
complete.  This standard is required by the state of 
North Carolina and is used to verify the low end of the 
calibration curve. 

 
STATE NOTE:  When analyzing samples from MN, the reporting limit 

must be verified with each calibration or at least monthly.  
Verification can be performed by re-quantitation of the 
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low calibration standards using the newly updated 
calibration curve or by analyzing a separate reporting 
level standard following calibration curve update.  This 
standard must recover +40% of the expected 
concentration.  If the criteria is not met, a higher level 
standard may be re-quantitated or analyzed; however 
the reporting limit must be amended to reflect the 
increased concentration of the standard utilized.  
Analytes known to be poor performers are dealt with on 
a case-by-case basis.  

 
The highest standard must not exceed the linear range of the detector.  
The concentration of the highest standard must produce a response, 
which does not cause the MS detector to become saturated.  The 
highest concentration used in the calibration curve must allow the 
analyte to meet the calibration requirements outlined in Sections 8.2.6.1, 
8.2.6.2 and 8.2.6.3.   
When using Method 5035, SOP #330751, the calibration curve must be 
prepared in the same solutions used to preserve the field samples.  
The method reference spectra must be updated from the mid-point of 
each calibration.  

 
STATE NOTE:  For Ohio VAP samples, when soil samples are received 

pre-preserved with sodium bisulfate, calibration 
standards must also include sodium bisulfate at the 
same concentration.  It is preferred that samples are not 
chemically preserved in the field and are instead capped 
and shipped to the laboratory to be frozen with 48 hours 
of sampling. 

 
8.2.3 Calibration Levels for single analytes 
 

8.2.3.1 Soil Samples - Soil samples are analyzed with a heated purge in the soil 
chamber of the Archon, or equivalent autosampler.  The calibration curve 
is generated by injecting the following volumes of ICV Mix (See Section 
7.4.1) into 5mL of water containing 1g sodium bisulfate.  
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Calibration Curve - GC/MS Soil (into 5mL water) 
Intermediate solution volume (μL) Concentration of standard (ppb)

0.05 0.5 
0.1 1 
0.2 2 
0.5 5 
1 10 

2.5 25 
5.0 50 
10. 100 
20. 200 

   
Note 1: When analyzing soil samples by the low-concentration method 

(Section 8.7.1), the calibration standards must be heated to 
40°C + 1°C prior to purging. 

  
Note 2: Injections should be performed from the lowest to the highest 

standards with a cleanup injected after the highest standard and 
followed by the secondary source standard to verify the initial 
calibration curve. 

8.2.3.2 Water Samples - Water samples are run with a heated purge using the 
Archon, or equivalent autosampler.  The calibration curve is generated 
by injecting the following volumes of ICV Mix (See Section 7.4.1.) into 
5mL of water.  

  
Calibration Curve - GC/MS Water (into 5mL water) 

Intermediate solution volume (μL) Concentration of standard (ppb) 
0.05 0.5 
0.1 1 
0.2 2 
0.5 5 
1.0 10 
2.5 25 
5.0 50 
10. 100 
20. 200 

 
8.2.3.3 The Centurion autosampler, or equivalent, transfers 5mL of sample to 

the concentrator for purging and requires full VOA vials.  The sampler 
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requires 50mL of standard prepared and analyzed using the ICV Mix in 
Section 7.4.1. 

 
Calibration Curve - GC/MS Water (into 50mL water) 

Intermediate solution volume (μL) Concentration of standard (ppb) 
0.5 0.5 
1 1 
2 2 
5 5 

10 10 
25 25 
50 50 
100 100 
200 200 

 
8.2.4 Calibration Levels for GRO by MS 
 

8.2.4.1 Soil Samples - Soil samples are analyzed with a heated purge in the soil 
chamber of the Archon, or equivalent autosampler.  The calibration curve 
is generated by injecting the following volumes of ICV Mix (See Section 
7.4.1.) into 5mL of water containing 1g sodium bisulfate.  

  
Calibration Curve - GC/MS Soil (into 5mL water) 

Intermediate solution volume (μL) Concentration of standard (ppm) 
2 0.4 
5 1 

10 2 
20 4 
25 5 
35 7 
50 10 
100 20 

    
8.2.5 Internal Standards and Surrogates – Soil/Water 

 
The autosampler adds 1μL of the IS/surrogate mix to each sample.  The addition 
of 1μL of the surrogate spiking/internal standard solution to 5mL of sample is 
equivalent of 40μg/L of each surrogate standard.  Internal standard and 
surrogate standard are contained within the same spiking mix.   Internal 
Standards are listed Section 7.6.1 and Surrogates are listed in Section 7.5.1. 
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Tabulation of the Internal Standards   

 
Tabulate the area response of the characteristic ions  (see Attachment III) 
against each compound's concentration and each internal standard 
concentration.  Then calculate the response factor (RF) for the quantifying ion of 
each compound relative to the appropriate internal standard according to the 
calculation provided in Section 9.1.  The internal standards used should permit 
most of the compounds of interest in a chromatogram to have retention times of 
0.80 to 1.20, relative to one of the internal standards.  The average RF must be 
calculated and recorded for each compound. 

 
8.2.5 System Performance Check Compounds (SPCCs) – Soil/Water 

 
 A system performance check must be made before the calibration curve can be 

used. The minimum relative response factor for volatile SPCCs are as follows: 
 

Chloromethane 0.10 
1,1-Dichlorethane 0.10 

Bromoform 0.10 
Chlorobenzene 0.30 

1,1,2,2-Tetrachloroethane 0.30 
 
 These compounds are typically used to check compound instability and to check 

for degradation caused by contaminated lines or active sites in the system.  
Examples of these occurrences are: 

    
Compound Effect on stability 

Chloromethane This compound is the most likely compound to be lost if 
the purge flow is too fast. 

Bromoform 

This compound is one of the compounds most likely to 
be purged very poorly if the purge flow is too slow.  Cold 
spots and/or active sites in the transfer lines may 
adversely affect response.  Response of the quantitation 
ion (m/z 173) is directly affected by the tuning of BFB at 
ions m/z 174/176.  Increasing the m/z 174/176 ratio 
relative to m/z 95 may improve bromoform response. 

1,1,2,2-
Tetrachlorethane and 
1,1-Dichloroethane 

Contaminated transfer lines degrade these compounds 
in purge-and-trap systems.  Active sites in trapping 
materials also can cause problems. 
 

    
 Adjust the purge gas (helium) flow rate to 25-40mL/min on the purge-and-trap 

device.  Optimize the flow rate to provide the best response for chloromethane 
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and bromoform.  Excessive flow rate reduces chloromethane response, whereas 
insufficient flow reduces bromoform response. 

  
8.2.6 Response Factors (RF’s) & Calibration Check Compounds (CCC’s) - Soil/Water 

 
 Using the RF’s for the initial calibration curve from Section 8.2.4, calculate and 

record the percent relative standard deviation (%RSD) for all compounds.  
Calculate the percent RSD as in Section 9.2.   Linearity can be assumed if the 
RSD criteria is met, thus allowing quantitation calculations to be performed using 
RF. 

 
8.2.6.1 CCC Criteria - The %RSD for each individual CCC must be less than 

30%.  The CCCs are: 
 

 
   
   
    
    

8.2.6.2 Target Analytes and other Non-CCC’s - The RSD must meet the 
following criteria -  

 
<15% RSD for all 8260B Target Analytes 
<35% RSD for all 624 Target Analytes 
<20% RSD for all KSGRO Samples 
<15% RSD for n-Hexane  
<10% RSD for all 601/602 Target Analytes 

 
Compounds not meeting the RSD requirement may be considered for 
linear regression as stated in 8.2.6.3 

     
8.2.6.3 Linear Regression - Criteria 
 

When any compound does not meet the calibration criteria for RF, the 
analyst must use linear regression.  If linear regression is used, it must 
be noted on the data (preferably on the CCV RF report), next to the 
affected compound. It must also meet correlation coefficient criteria of 
0.99 or better.  USACE requires correlation coefficient criteria of 0.995 or 
better. 

 
Linear regression is achieved by plotting the instrument response versus 
the concentration of the standards.  The resulting regression line must 
not be forced through the origin and the origin must not be included as a 
calibration point. 
 

1,1-Dichloroethene Toluene 
Chloroform Ethylbenzene 

1,2-Dichloropropane Vinyl chloride 
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Linear regression may not be used for compounds that exceed 40% 
RSD except for the poor performers listed in section 8.3.4.  The RSD for 
the poor performers cannot exceed a %RSD of 50%.  Compound 
calibration with a %RSD >40 is considered out of control and must be re-
calibrated or not used.  
 
For linear regression calculations, see section 9.11.  

 
8.2.6.4 Quadratic Regression - Criteria 
 

In rare instances, quadratic curve fitting may be used; however this type 
of curve modeling can never be utilized unless historical performance of 
analytes have exhibited a nonlinear range.  Quadratic models cannot be 
used to extend the calibration range or bypass instrument maintenance. 
 
If a quadratic fit is used, it must be noted on the data (preferably on the 
CCV RF report), next to the affected compound. It must also meet 
correlation coefficient criteria of 0.99 or better.  USACE requires 
correlation coefficient criteria of 0.995 or better. 

 
Quadratic regression is achieved by plotting the instrument response 
versus the concentration of the standards.  The resulting regression line 
must not be forced through the origin and the origin must not be included 
as a calibration point. 
 
Quadratic modeling may not be used for compounds that exceed 40% 
RSD except for the poor performers listed in section 8.3.4.  The RSD for 
the poor performers cannot exceed a %RSD of 50%.  Compound 
calibration with a %RSD >40 is considered out of control and must be re-
calibrated or not used.  
 
For quadratic model calculations, see section 9.11.  
 

8.2.6.5 Calibration Corrective Action 
   

When the RSD exceeds 15% or linear regression criteria could not be 
met, plot and inspect the calibration data for abnormal chromatographic 
responses. The inspection may indicate analytical problems, including 
errors in standard preparation, the presence of active sites in the 
chromatographic system, analytes that exhibit poor chromatographic 
behavior, etc. 
 
If calibration criteria are not met, then one of the following options must 
be applied to the GC/MS initial calibration:  
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8.2.6.5.1 Adjust the instrument and/or perform instrument maintenance 
and re-analyze the calibration standards until the RSD of the 
calibration meets criteria.   

   
8.2.6.5.2 Narrow the calibration range until the response is linear.  If the 

low standard is below the estimated quantitation limit (i.e., for 
the poor purgers in a commercially available prepared 
standard mix), then this standard may be dropped.  Re-
calculate the RSD without the low standard to determine if the 
RSD meets the QC limit.   If the lowest standard is dropped, 
the reporting limit could require a change.  Check with the 
supervisor to determine if a point can be removed and not 
affect reporting limits requirements. 

 
Compounds that are very soluble in water generally are poor 
purgers.  The ketones, vinyl acetate, acrolein, and acrylonitrilie 
fall into this category.  

     
8.3 Calibration Verification 

 
8.3.1 SSCV’s 
 

After a successful calibration, a Second Source Calibration Verification (SSCV) 
must be analyzed to verify the calibration.  This standard must be made from a 
second source, preferable from a different vendor than the calibration standards.  
The second source calibration standard must perform within following criteria: 

 
CCC and SPCC compounds   +/- 30% 
Other compounds (non poor performers) +/- 40% 
Poor Performers (8.3.2)    in-house LCS limits 
 

8.3.2 CCC’s  
 

The curve must be verified initially by a calibration standard known as the Initial 
Calibration Verification standard (ICV).  In addition, the same standard is 
analyzed every 12 hours for continuing calibration verification (CCV). This 
standard is prepared at or near the mid-point of the calibration curve.  A 
maximum of 20% criteria would be expected for CCC analytes (Listed in Section 
8.2.6.1) and n-Hexane when requested as a target analyte.   
 
Compounds on average response factor uses % difference, 
 
 % Difference = (RFv -Rfave) / Rfave x 100%      
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Compounds on regression fit model uses percent drift, 
 
 % Drift = (Calculated conc - Theoretic conc) / Theoretic conc x 100%  
 
Criteria for both is <= 20%. 

 
8.3.3 SPCC’s 
 

The SPCC’s must have a minimum response factor as stated in Section 8.2.5.  If 
these criteria are exceeded, then corrective action is required.  

 
8.3.4 All Target Analytes and Non-CCC’s 

 
When analyzing 8260 and 624 concurrently, target analytes and non-CCC 
compounds must meet the criteria established in 624 (Attachment VI) for all 
analytes on the 624 list.  For analytes not on the 624 list, all target analytes 
(except for the poor performers, as listed below) and non-CCC’s must meet a 
maximum of 40% drift from the calibration curve.  The analyst evaluates all 
analytes carefully and the experience of the analyst weighs heavily when 
determining the usability of the data. 

 
Poor performers are allowed a maximum of 50% drift from the calibration curve.  
The poor performers are as follows: 

      
Poor Performing Compounds 

Dichlorofluoromethane 
Bromomethane 
Chloroethane. 
2,2-Dichloropropane. 
1,2-Dibromo-3-chloropropane 
2-Chloroethylvinyl Ether 
Acrolein 
Vinyl acetate 
Trans-1, 4-dichloro-2-butene 
Alcohols (Ethanol, TBA, TAA, ETBA, TBF, Butanol) 
Iodomethane. 
Napthalene 
1- Methylnaphthalene 
2- Methylnaphthalene 
Acetone 
2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone
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8.3.5 Laboratory Control Standard (LCS)  

 
Must be prepared near the mid-point of the calibration curve for each 
batch of samples. 
QC Limits for the laboratory control standard are in Table 11.7, LCS and 
MS/MSD Criteria.    
If the stated criteria are exceeded, then corrective action is required.     
See Section 11.7.1, on marginal excedences.  
STATE NOTE:  All South Carolina LCS responses must be within 70 – 

130%.  NO FAILURES are acceptable, qualifiers cannot 
be used. FAILURES require a batch re-analysis.  See 
Section 10 for QC evaluation. 

 
8.3.6 Internal Standard Evaluation 

 
8.3.6.1 When a calibration is performed at the beginning of an analytical run:  

The internal standard areas must be evaluated against the mid-point of 
the curve.  Samples are analyzed within a 12-hour window; the internal 
standards of those samples are evaluated against mid-point of the curve. 
Then a CCV is analyzed, this is compared to the mid-point of the initial 
calibration curve.  Addition samples are analyzed within a 12-hour 
window; the internal standards of those samples are evaluated against 
the previous acceptable CCV. 

 
8.3.6.2 When an analytical run is started using a passing ICV (which is 

compared against the initial calibration mid-point to verify the calibration 
curve):  Samples are analyzed within a 12-hour window, the internal 
standards of those samples are evaluated against the daily ICV. Then a 
CCV is analyzed, this is compared to the mid-point of the curve.  
Additional samples are analyzed within a 12-hour window; the internal 
standards of those samples are evaluated against the previous 
acceptable CCV. 

 
8.4 Gas chromatographic analysis:

 
8.4.1 Typical sequence order for loading the autosampler with calibration: 

   
Sample/QC Type Use 
Cleanup Blank  Verify system is contamination free 
BFB Tune Tuning criteria 
Calibration standard(s) Initial volatiles calibration and 7-point for GRO (if 

analyzed) 
Second Source Calibration Verify initial calibration with second source. 
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Sample/QC Type Use 
Verification (SSCV) 
Laboratory Control Sample/ 
Laboratory Control Sample 
Duplicate 

Laboratory blank, spiked with known amount(s) of 
analyte of interest 

Matrix Spike/Matrix Spike Dup. Sample spiked with known amount(s) of analytes of 
interest 

Method blank Ensure that carry over has not occurred from the 
calibration standard and that the analytical system 
does not show contamination above the established 
detection limits  

12-hour window Client samples 
Continuing Calibration 
Verification (CCV) 

Single-point calibration verification standard, if 
needed. 

12-hour window Client samples 
 

8.4.2 Typical sequence order for loading the autosampler with no calibration: 
 

Sample/QC Type Use 
Cleanup Blank  Verify system is contamination free 
BFB Tune Tuning criteria 
Initial Calibration Verification 
(ICV) 

Verify initial calibration.  

Laboratory Control Sample/ 
Laboratory Control Sample 
Duplicate 

Laboratory blank, spiked with known amount(s) of 
analyte of interest 

Matrix Spike/Matrix Spike Dup. Sample spiked with known amount(s) of analytes of 
interest 

Method blank Ensure that carry over has not occurred from the 
calibration standard and that the analytical system 
does not show contamination above the established 
detection limits  

12-hour window Client samples 
Continuing Calibration 
Verification (CCV) 

Single-point calibration verification standard, if 
needed. 

12-hour window Client samples 
 

8.5 GC/MS Analysis -- Water Samples 
  

8.5.1 Screening the sample prior to purge-and-trap analysis provides guidance on 
whether sample dilution is necessary and prevents contamination of the purge-
and-trap system.  Three screening techniques that can be used are the 
headspace sampler, using a gas chromatograph (GC) equipped with a photo 
ionization detector (PID) in series with an electrolytic conductivity detector 
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(ELCD) (SW-846 Method 3810), extraction of the sample with hexadecane and 
analysis of the extract on a GC with a FID and/or an ECD (SW-846 Method 
3820), and screening of 5mLs of sample using an HNU or equivalent portable 
PID. 

 
8.5.2 All samples and standard solutions must be allowed to warm to ambient 

temperature before analysis. 
 
8.5.3 Set up the GC/MS system as outlined in Section 8.1. 
 
8.5.4 BFB tuning criteria and GC/MS calibration criteria must be met (Section 8.2.1) 

before analyzing samples. 
 
8.5.5 Rinse a 5mL syringe by filling and discarding 3 times with distilled water.  Open 

the sample and quickly remove a 5mL aliquot.  Immediately replace the sample 
cap and deposit the aliquot into a clean/baked 40mL autosampler vial.  Cap 
quickly and tightly.   

 
All samples analyzed for USACE must be run using the autosampler prep 
technique.   VOA vials for USACE samples must not be opened prior to analysis 
to minimize target analyte loss. 

 
After the sample has been loaded on the instrument, check the pH of the sample 
using the remaining sample in the VOA vial. Use universal pH paper and record 
the sample pH to the nearest whole pH unit.  Samples not passing the pH 
requirements are flagged with a “T2” qualifier. 

 
8.5.6 Sample Dilution -- When necessary, samples can be diluted before purging.  This 

can be performed in a clean/baked 40mL vial that has been filled with 5mL of 
measured reagent water.  The sample is measured through the use of an 
appropriate microliter syringes.   

 
8.5.7 Compositing samples prior to GC/MS analysis – Site or project-specific 

requirements may require compositing of samples, which is performed according 
to the instructions below.  Compositing of samples is only performed at the 
request of the client. 

 
8.5.7.1 Add 5mL of each sample (up to 5 samples are allowed) to a 25mL glass 

syringe.  Practice special precautions to maintain zero headspace in the 
syringe.  Larger volumes of a smaller number of samples may be 
composited, as long as equal volumes of each sample are used. 

 
8.5.7.2 The samples must be cooled to 4°C or less during composition to 

minimize the loss of volatiles.  Sample vials may be placed in a tray of 
ice to prevent volatile loss during this process. 
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8.5.7.3 Mix each vial well.  Using the 25mL syringe, draw out a 5mL aliquot of 

sample. 
 
8.5.7.4 Once all the aliquots have been combined in the syringe, invert the 

syringe several times to mix the aliquots.  The sample is now ready to be 
analyzed. 

 
8.5.7.5 If less than five samples are being used for compositing, a smaller 

syringe may be used, provided ample volume is obtained for analysis. 
 

NOTE:  Samples are not be routinely composited, however, if site-
specific requirements state procedures for compositing samples, 
the laboratory makes every effort to comply with those 
requirements. 

   
8.5.8 Surrogate/Internal Standards – The autosampler adds 1uL of the IS/surrogate 

mix to each sample.  The addition of 1μL of the surrogate spiking/internal 
standard solution to 5mL of sample is equivalent of 40μg/L of each surrogate 
standard.  Internal standard and surrogate standard are contained within the 
same spiking mix.   

 
8.5.9 Refer to SOP 330752 EPA 5030B Purge and Trap for Aqueous Samples and 

SOP 330751 EPA 5035 for additional information on sample introduction.  
 
8.5.10 If the initial analysis of a sample or a dilution of the sample has a concentration 

of analytes that exceeds the initial calibration range, the sample must be re-
analyzed at a higher dilution.   All dilutions must keep the response of the major 
constituents (previously saturated peaks) in the upper half of the linear range of 
the curve.  Secondary ion quantitation is allowed only when there are sample 
interferences with the routinely quantitated primary ion.  When a sample is 
analyzed that has saturated the detector, the samples following must be 
analyzed for contamination.  If any sample shows contamination, they must be 
re-analyzed. 

 
8.6 GC/MS Analysis -- Water-miscible liquids 

 
8.6.1 Water-miscible liquids are analyzed as water samples after first diluting them at 

least 50-fold with laboratory water. 
 
8.6.2 Initial and serial dilutions can be prepared by pipetting a known amount of the 

sample to a 50mL volumetric flask and diluting to volume with organic-free 
reagent water.  Transfer immediately to a clean/baked 40mL vial using a 5mL 
syringe. 
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8.6.3 Alternatively, prepare dilutions directly in a clean/baked 40mL vial filled with 
organic-free reagent water by adding at least 1μL, but not more than 2500μL of 
liquid sample.  The sample is ready for addition of internal and surrogate 
standards.  Proceed with Section 8.5.8. 

 
8.7 GC/MS Analysis -- Sediment/soil and waste samples 

 
 These samples may contain percent quantities of purgeable organics that will 

contaminate the purge-and-trap system, and require extensive cleanup and instrument 
downtime.  The screening of samples is highly recommended. Screening data should be 
used in conjunction with site-specific DQOs, if known, to determine whether to use the 
low-concentration method (0.005 - 1 mg/Kg) or the high-concentration method (> 1 
mg/Kg). 

 
8.7.1 Low-concentration method -- This is designed for samples containing individual 

purgeable compounds of <1 mg/Kg.  It is limited to sediment/soil samples and 
waste that is of a similar consistency (granular and porous).  The low-
concentration method is based on purging a heated sediment/soil sample mixed 
with organic-free reagent water containing the surrogate and internal standards.  
All QC samples and standards are to be analyzed under the same conditions as 
the samples, using 5g of clean sand or clean soil. 

 
STATE NOTE:  This option cannot be used for OH VAP or South Carolina 

samples.  Please refer to SOP 330751 that addresses Method 
5035 for sample preparation. 

 
8.7.1.1 Use a 5g sample if the expected concentration is <0.1mg/Kg, or a 1g 

sample for expected concentrations between 0.1 and 1mg/Kg. 
 
8.7.1.2 The GC/MS system must be set up as in Sections 8.1 and 8.2.  This 

must be done prior to the preparation of the sample to avoid loss of 
volatiles from standards and samples.  Both the initial and daily 
calibration standards (Sections 8.2 and 8.3) must be heated to 40°C 
purge temperature.  Refer to Method 5035 (SOP #330751) for additional 
instructions for 8260B soil analysis. 

 
8.7.1.3 The sample consists of the entire contents of the sample container.  Do 

not discard any supernatant liquids.  Mix the contents (using slow but 
precise movement to limit the loss of volatiles) of the sample container 
with a narrow metal spatula.  Weigh the amount determined in Section 
8.7.1.1 into a tared purge device.  Note and record the actual weight to 
the nearest 0.1 g. 

 
8.7.1.4 Add distilled water to the purging vial, which contains the weighed 

amount of sample, and place the vial in the purge-and-trap system. 
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NOTE: Prior to the placement of the vial, the procedures in Sections 

8.7.1.4 must be performed rapidly and without interruption to 
avoid loss of volatile organics.  These steps must be performed 
in a laboratory free of solvent fumes. 

   
8.7.2 High-concentration method -- The method is based on extracting the 

sediment/soil with methanol.  A waste sample is either extracted or diluted, 
depending on its solubility in methanol.  Wastes (i.e., petroleum and coke 
wastes) that are soluble in methanol are diluted.  An aliquot of the extract is 
added to organic-free reagent water containing surrogate and internal standards.  
This is purged at ambient temperature.  All samples with an expected 
concentration of >1.0 mg/Kg must be analyzed by this method.  See SOP 
#330753 Waste Dilution for VOC’s for additional information.   

 
STATE NOTE:  This method is not suitable for samples from South Carolina.  

South Carolina does not recognize the practices in sections 
8.7.2.1 or 8.7.2.2.  5035 must be used for all high-level soil 
samples, see SOP 330751. 

 
8.7.2.1 The sample (for volatile organics) consists of the entire contents of the 

sample container.  Do not discard any supernatant liquids.  Mix the 
contents (using slow but precise movement to limit the loss of volatiles) 
of the sample container with a narrow metal spatula.  For sediment/soil 
and solid wastes that are insoluble in methanol, weigh 5g (wet weight) of 
sample into a tared 40-mL vial.  Use a top-loading balance.  Note and 
record the actual weight to 0.1g.  For waste that is soluble in methanol, 
tetraglyme, or PEG, weigh 5g (wet weight) into a 40mL vial. 

 
8.7.2.2 Add 5mL Methanol.  Shake well for 2 minutes. See SOP 330751. 
 

NOTE: Sections 8.7.2.1 and 8.7.2.2 must be performed rapidly and 
without interruption to avoid loss of volatile organics.  These 
steps must be performed in a laboratory free from solvent fumes.  

 
8.7.2.3 The GC/MS system must be set up as in Sections 8.1.   
 
8.7.2.4 If a screening procedure was followed, use the estimated concentration 

to determine the appropriate volume.   If the sample was submitted as a 
high-concentration sample, start with 100μL.   

 
8.7.2.5 In a clean/baked vial filled with reagent water, inject the corresponding 

aliquot of methanol extract.  Immediately cap and place in the 
autosampler. The autosampler adds 1uL of the IS/surrogate mix to all of 
the samples.  
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8.7.2.6 Proceed with the analysis as outlined in Sections 8.5.9-8.5.10.  Analyze 

all blanks on the same instrument as that used for the samples.  The 
standards and blanks must also contain 100μL of the dilution solvent to 
simulate the sample conditions. 

 
8.7.2.7 For a matrix spike in the high-concentration of sediment/soil samples, 

Add a 100μL aliquot of this extract to 5mL of organic-free reagent water 
for purging (as per Section 8.7.2.6) in a clean/baked 40mL VOA vial and 
add 20μL spiking solution, 1μL internal and surrogate standard solution 
(IS/Surr solution added by autosampler). 

 
8.8 Qualitative Identification 

   
The qualitative identification of compounds determined by this method is based on 
retention time, and on comparison of the sample mass spectrum, after background 
correction, with characteristic ions in a reference mass spectrum.  The reference mass 
spectrum must be generated by the laboratory using the conditions of this method.  All 
hits must be visually compared to the reference spectrum for confirmation.  The 
characteristic ions from the reference mass spectrum are defined to be the three ions of 
greatest relative intensity, or any ions over 30% relative intensity if less than three such 
ions occur in the reference spectrum.  Compounds are identified as present when the 
criteria below are met. 

 
8.8.1 The intensities of the characteristic ions of a compound maximize in the same 

scan or within one scan of each other.  Selection of a peak by a data system 
target compound search routine where the search is based on the presence of a 
target chromatographic peak containing ions specific for the target compound at 
a compound-specific retention time is accepted as meeting this criterion. 

 
8.8.2 The RRT of the sample component is within + 0.06 RRT units of the RRT of the 

standard component.  
 
8.8.3 The relative intensities of the characteristic ions agree within 30% of the relative 

intensities of these ions in the reference spectrum.  (Example:  For an ion with an 
abundance of 50% in the reference spectrum the corresponding abundance in a 
sample spectrum can range between 20% and 80%.) 

 
8.8.4 Structural isomers that produce very similar mass spectra are identified as 

individual isomers if they have sufficiently different GC retention times.  Sufficient 
GC resolution is achieved if the height of the valley between two isomer peaks is 
less than 25% of the sum of the two peak heights.  Otherwise, structural isomers 
are identified as isomeric pairs. 
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8.8.5 Identification is hampered when sample components are not resolved 
chromatographically and produce mass spectra containing ions contributed by 
more than one analyte.  When gas chromatographic peaks obviously represent 
more than one sample component (i.e., a broadened peak with shoulder(s) or a 
valley between two or more maxima), appropriate selection of analyte spectra 
and background spectra are important.  Examination of extracted ion current 
profiles of appropriate ions can aid in the selection of spectra, and in qualitative 
identification of compounds.  When analytes co-elute (i.e., only one 
chromatographic peak is apparent), the identification criteria can be met, but 
each analyte spectrum contains extraneous ions contributed by the co-eluting 
compound. 

 
8.8.6 TIC's - Tentatively Identified Compounds 
 

Periodically, clients may request additional identification of compounds that are 
not normally calibrated.  This identification is limited to the compounds in the 
current mass spectral library employed by ESC. 

 
For samples containing components not associated with the calibration 
standards, a library search may be made for the purpose of tentative 
identification.  The necessity to perform this type of identification is determined 
by the type of analyses being conducted.  At the client request, when serving the 
role of QA (or referee) laboratory, tentatively identified compounds (TICs) must 
always be reported.  Guidelines for making tentative identification are: 
 
(1) Relative intensities of major ions in the reference spectrum (ions >10% 

of the most abundant ion) should be present in the sample spectrum. 
 
(2) The relative intensities of the major ions should agree within 30% to be 

consistent with target compound list identification.  (Example:  For an ion 
with an abundance of 50% in the standard spectrum the corresponding 
sample ion abundance must be between 20 and 80%). 

 
(3) Molecular ions present in the reference spectrum should be present in 

the sample spectrum. 
    
(4) Ions present in the sample spectrum but not in the reference spectrum 

should be reviewed for possible background contamination or presence 
of co-eluting compounds. 

 
(5) Ions present in the reference spectrum but not in the sample spectrum 

must be reviewed for possible subtraction from the sample spectrum 
because of background contamination or co-eluting peaks.  Data system 
library reduction programs can sometimes create these discrepancies. 
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Computer generated library search routines must not use normalization routines 
that would misrepresent the library or unknown spectra when compared to each 
other.  Only after visual comparison of sample with the nearest library searches 
does the mass spectral interpretation specialist assign a tentative identification. 

 
8.9 Quantitative Analysis 

   
8.9.1 When a compound has been identified, the quantitation of that compound is 

based on the integrated abundance from the EICP of the primary characteristic 
ion. Quantitation is accomplished using the internal standard technique, as 
described in Section 9.  The internal standard used must be the one nearest the 
retention time of that of a given analyte. 

 
8.9.2 Sediment/soil samples are reported on a dry weight basis, while sludge and 

wastes are reported on a wet weight basis.  The percent dry weight of the 
sample (see Section 9.7) must be reported along with the data in either instance.  
At ESC, the dry weight conversion calculations for sample reporting are 
performed by the LIMS system.  [Dry weight only when requested].  The LIMS 
Final Client Report represents the reporting basis as either wet weight or dry 
weight, depending upon the calculation used. 

 
9.0 DATA ANALYSIS AND CALCULATIONS 

9.1 Response Factor (RF)    
 

sis

iss

CA
CARF  

where: 
As  = Peak area (or height) of the analyte or surrogate. 
Ais = Peak area (or height) of the internal standard. 
Cs = Concentration of the analyte or surrogate, in μg/L. 
Cis = Concentration of the internal standard, in μg/L. 
 

 9.2 Percent Relative Standard Deviation (%RSD) 
 

  n

RF
RF

n

1i
i

 1n

)RFRF(
SD

n

1i

2
i

  %100x
RF
SDRSD  

 
where: 
RSD = Relative standard deviation. 
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RF = Mean of 5 initial RFs for a compound. 
SD = Standard deviation of average RFs for a compound. 

 
9.3 Percent Difference   

%100
RF

RFRFv
 

 
where: 
RF = Average response factor from initial calibration. 
RFv = Response factor from current verification check standard. 

 
9.4 Percent Drift 

100X
C

CC
Difference%

1

10  

where: 
C1 = compound standard concentration 
C0 = measured concentration using selected quantitation method 

 
9.5 Concentration of Target Analytes in Water and Water-Miscible Waste 

 

    
)V)(RF.ave)(A(

)D)(I)(A(
)L/ug(ionConcentrat

sis

sx  

   
where: 
Ax = Area (or height) of the peak for the analyte in the sample. 
Ais = Area (or height) of the peak for the internal standard. 
Is = Mass (amount) of the internal standard in the concentrated sample extract 

(ng).  This is not just the mass injected into the instrument, but the total mass 
of internal standard in the concentrated extract. 

D = Dilution factor, if the sample or extract was diluted prior to analysis.  If no 
dilution was made, D = 1.  The dilution factor is always dimensionless. 

ave.RF = Mean response factor from the initial calibration. 
Vs = Volume of the aqueous sample extracted or purged (mL).  If units of liters are 

used for this term, multiply the results by 1000. 
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9.6 Concentration of Target Analytes in Sediment/Soil, Sludge, and Waste 
 

9.6.1 High-concentration procedure 
 

    
)W)(V)(RF.ave)(A(

)V)(I)(A(
)L/ug(ionConcentrat

siis

tsx   

   
where:     
Ax, Is, Ais, ave.RF are the same as in water and water-miscible waste above. 
Vt = Volume of total extract ( L) (use 10,0000 L or a factor of this when 

dilutions are made). 
Vi = Volume of extract added ( L) for purging. 
Ws = Weight of sample extracted or urged (g).  The wet weight or dry weight 

may be used, depending upon the specific applications of the data. 
 
  9.6.2 Low-concentration procedure 
 

    
)W)(V)(RF.ave)(A(

)V)(I)(A(
)L/ug(ionConcentrat

siis

tsx  

   
where: 

      
A, Is, Ais, RF are the same as in water and water-miscible waste above. 
Vt = Volume of total extract ( L) (use 10,0000 L or a factor of this when 

dilutions are made). 
Vi = Volume of extract added ( L) for purging. 
Ws = Weight of sample extracted or urged (g).  The wet weight or dry weight 

may be used, depending upon the specific applications of the data. 
 
9.6.2 Soil Weight determination with Methanol (samples received with MeOH). 
 

.MeOHWeightightTareVialWe)MeOH,soil,vial(eightVialTotalWSoilWeight  
 
9.7    Percent Dry Weight 

 

    100X
sampleofg

sampledryofgDryWeight%
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9.8 Percent Recovery (%R) 

 
 

9.9 Relative Percent Difference (RPD) 
 

      | Sample dup1 – Sample dup2 | 
     RPD =  _________________________________________________  X  100 

                      {( Sample dup1 + Sample dup2 ) / 2} 

 
where: 

 
Sample dup1 = the measured concentration of the first sample duplicate  
Sample dup2 = the measured concentration of the second sample duplicate  

9.10 Correlation Coefficient and Regression Equations  
 

The correlation coefficient is the measure of the degree to which x (the instrument 
response) and y (standard concentration) relate to each other as a change occurs in one.   
The correlation coefficient (r) is expressed as:  

 
where:  dx and dy are the deviations from each mean. 
 

 
9.11 Linear Regression and Quadratic Regression – Forcing through the origin is NOT 

allowed.   
 
STATE NOTE:  For Ohio VAP samples, quadratic curve fitting is only allowed for 

analytes that do not historically exhibit a linear response.  This 
calibration model may not be utilized to extend the calibration range or 
bypass instrument maintenance. 

 

100 x 
ionconcentratActual

ionconcentrat Measured = R %  
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For a first order linear regression for: 
  

 = a + b  
 

b = xy - n
      x2 – n 2 

where: 
x – the instrument response 

  y  - standard concentration 
   - the average instrument response 
  -  the average concentration 

n – the number of standards   

Quadratic regression is mathematically defined as: 
 

y = ax2 + bx + c 
 

Quadratic regression is utilized to find a parabola of “best fit” for a set of data generated 
from the instrument response and the standard concentration.

9.12 For required method performance criteria, see section 10 and 11.  For corrective actions, 
see section 11.0. 

 
10.0 QUALITY CONTROL AND METHOD PERFORMANCE 

 
10.1 All analysts must meet the qualifications specified in SOP 030205, Technical Training 

and Personnel Qualifications before approval to perform this method.  Analysts must 
complete an initial demonstration of proficiency before being approved to perform this 
method.  Continuing proficiency must be demonstrated using proficiency testing, 
laboratory control sample analysis and/or MDL studies.  Method performance is 
assessed per analyst.  Updated method performance records are filed and stored in a 
central location within the department. 

 
10.2 Batches: 

 
10.3.1 Extraction Batches: 

 
Extraction batches are defined as sets of 1 - 20 samples.  Extraction batches 
must include the following: 1 method blank, 1 Laboratory Control 
Sample/Laboratory Control Sample Duplicate pair (LCS/LCSD), 1 Matrix 
Spike/Spike Duplicate (MS/MSD) pair (if sufficient sample is available).  
Exceptions are made for waste dilution samples where the minimum batch QC 
must include a blank, an LCS/LCSD pair. 
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Additional instructions on Batch QC including required frequency, acceptance 
criteria and corrective actions can be found in Section 11 and Tables 11.1 & 
11.7. 

 
10.3.2 Analytical Batches (sequences): 

 
Analytical batches analysis must include the following: 1 Initial Calibration 
Verification (ICV) and BFB tune at the beginning of run, 1 Continuing Calibration 
Verification (CCV) and BFB tune every 12 hours.  

 
10.3 Perform BFB tune every 12 hours for 8260B, and 6200B. BFB tuning for method 624 is 

every 24 hours.  Tuning acceptance criteria are presented in Section 8.2.1.  The 
computer software automatically evaluates the tune information.  The analyst must be 
aware of the process used.  The criteria specified in Section 8.2.1 would typically be 
derived using three scans:  one at the apex and one on both sides of the apex. 

 
10.4 Run a minimum of a 5-point initial calibration curve (3-point can be used if 624/6200B are 

being run independently of 8260B), using the primary source standards each time major 
instrument maintenance occurs, or if the CCV does not meet acceptance criteria.  
Acceptance criteria for initial calibration are presented in Section 8.2.  Calibration is 
verified by analyzing Second Source Calibration Verification (SSCV) standard; 
acceptance criteria for the SSCV is presented in Section 8.3.1. 

 
10.5 Run a mid-point Initial Calibration Verification (ICV) using the primary source standards 

every 12 hours before sample analysis.  Also run a CCV every 12 hours during an 
analytical sequence for 8260B, 624 and 6200B.  See sections 8.3.2 – 8.3.6 for 
acceptance criteria.   

 
10.6 Retention Time Windows: 

 
10.6.1 To determine retention time windows for each component in the calibration mix, 

make three injections of the mid-level standard over the course of 72 hours.  
Calculate the standard deviation of the three retention times for each analyte in 
the mix.  The retention time window is defined as the mean retention time plus or 
minus three times the standard deviation of the retention times established 
during the 72-hour period for each component.  The typical estimated retention 
time windows are set at +/- 0.05 minutes.  However, the experience of the 
analyst weighs heavily in the interpretation of chromatograms.  If the standard 
deviation for a component is zero, substitute the standard deviation of a closely 
eluting compound to develop a valid retention time window. 

 
10.6.2 Retention time windows must be re-calculated whenever a new column is 

installed or whenever a major modification has been made to the instrument 
system. 

 



ENVIRONMENTAL SCIENCE CORP.  Number:  330363   
STANDARD OPERATING PROCEDURES Analysis:  8260B   
  Date/rev:  1/30/09 R16   
  Page 39 of 62 
 
H:\QAQC\SOPS\VOLATILES\330363_8260_624_013009.DOC  

(see Revision History at the end of this document for more information)  
___________________________________________________________________________________ 

TITLE:  VOLATILE ORGANIC COMPOUNDS BY GC/MS (EPA 8260B, 624 AND SM6200B 20TH)    
___________________________________________________________________________________ 

Unless bar coded, any printed copies of this document are considered uncontrolled and for reference only.  It is the 
responsibility of the staff members to ensure that they are using the correct revision of this document by checking 
the document revision level with that held on the ESC web site. 

 
10.6.3 Compounds are identified if they fall within the retention time window specified 

for that compound.  
 
10.6.4 If the retention time for any internal standard changes by more than 30 seconds 

from the mid-point of the current initial calibration curve, the chromatographic 
system must be inspected for malfunction and corrections must be made, as 
required. 

 
10.7  Instrument maintenance must be performed routinely to optimize instrument performance 

and improve chromatography. Commonly performed maintenance includes baking traps 
and columns, polishing detector windows, changing injection port liners, changing pump 
oil, etc.  A new calibration curve must be analyzed following any major maintenance 
performed on the analytical system.  

 
11.0 DATA VALIDATION AND CORRECTIVE ACTION 
 

11.1 SITE-SPECIFIC requirements and STATE SPECIFIC criteria must be reviewed and 
used, if known, for data review.   

 
STATE NOTE: If the sample is analyzed in conjunction with the Ohio VAP, corrective 

action for failing QC (i.e. blank, surrogate, spike, ISTD, etc.) must be 
performed prior to flagging data, if sufficient sample volume was 
submitted by the client.  Corrective action can include re-analysis, if 
instrument malfunction is suspected, or re-preparation and re-analysis, if 
the failure is suspected as either extraction or sample related.   

 
11.2  All data must undergo a primary review by the analyst.  The analyst must check the 

performance of the initial calibration, mid-point check standard, and continuing 
calibrations to ensure that they meet the criteria of the method.  The analyst must review 
any sample that has quantifiable compounds and make sure that they have been 
confirmed.  The analyst must also verify that reported results are derived from 
quantitation between the MDL and the highest standard of the initial calibration curve.  All 
calculations must be checked (any dilutions, %solids, etc.).  Data must be checked for 
the presence or absence of appropriate flags. Comments must be noted when data is 
flagged. 
 

11.4 INITIAL AND CONTINUING CALIBRATION VERIFICATION STANDARD:  An Initial 
Calibration Verification (ICV) standard is analyzed before sample analysis can begin.  
Ensure that a continuing calibration verification (CCV) standard was analyzed every 12 
hours and meets the criteria in Section 8.3. If these criteria are exceeded, corrective 
action is necessary.  If the source of the problem cannot be determined after corrective 
action has been taken, a new calibration must be generated.  This criterion must be met 
before sample analysis begins and/or re-analysis of all samples up to the last acceptable 
CCV standard. 
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11.5 METHOD BLANK ASSESSMENT - The analyst must confirm that this blank was 

analyzed at the required frequency of 1 per batch of 20 samples. 
 

The method blank must not exhibit any contamination of any analyte above ½ the report 
limit for any of the method target analytes.  Corrective action must be performed any time 
method target analytes are detected above the ½ the report limit to reduce and control 
contamination.   
  
Corrective Action/ Evaluation: 
 
Blank contamination above ½ the reporting limit - Assess the effect on the samples.  
Samples containing detectable concentrations at or just above the reporting limit may 
require re-analysis.  Samples with concentrations below the reporting limit require no 
corrective action. 
 
Blank contamination above the report limit – All samples containing detectable amounts 
above the reporting limit must be re-analyzed or qualified. Samples with no detectable 
amounts above the reporting limit do not require re-analysis, but the samples must be 
qualified with blank contamination and it must be mentioned in the case narrative in the 
data package. 
 
Instrument blanks may be injected at any time in the sequence to verify absence of 
contamination.  The source of contamination must be investigated and reduced or 
eliminated.  Any time contamination is noted in the method blank, the situation and 
impact on the data should be discussed in the case narrative. 

   
11.6 LABORATORY CONTROL SAMPLES - Assess that LCSs were prepared at the required 

frequency of 1 per batch of 20.  If the recovery does not meet criteria, see section 11.7.1 
for marginal failures.  If it is still out of control limits, then all field and QC samples in the 
batch must be re-analyzed.   

 
  REQUIRED RE-ANALYSIS  - None of the following compounds can recover beyond 

established criteria:  1,1-dichloroethene, trichloroethene, chlorobenzene, toluene, and 
benzene.  If any of these compounds fail, the LCS/LCSD and all affected batch samples 
must be re-analyzed. 

STATE NOTE:  OHIO VAP LCS/LCSD: LCS’s are evaluated only for the compounds 
listed in 7.8.3.  The LCS/LCSD contain all method target analytes.  For 
OHIO VAP and project specific requirements, the LCS/LCSD contains, at 
a minimum: 1,1-dichloroethene, trichloroethene, chlorobenzene, toluene, 
benzene, and n-hexane (Ohio VAP) and must meet both the acceptance 
criteria for accuracy and precision found in Table 11.7.   
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STATE NOTE:  SOUTH CAROLINA LCS: responses must be within 70 – 130%.  No 
failures are acceptable; Qualifiers cannot be used. Failures require a 
batch re-analysis.   

 
 Routine LCS Control limits are in Table 11.7.  Qualifiers must be applied to any LCS 

compound that does not meet these criteria and are considered out of control. The 
percent difference for all method target analytes must be within QC RPD limits.  If not, re-
analyze the duplicate(s) or prepare a new calibration curve, as necessary.   

 
11.7 LCS/LCSD & MS/MSD CRITERIA 

Table 11.7  Laboratory Control Standard and Matrix Spike QC Limits
(effective 10/21/04) 

 
ESC Water Acceptance Criteria for LCS and MS/MSD 

(Limits are subject to change – State Specific Limits may apply*) 

ANALYTE  LCS/LCSD
LIMITS * 

RPD
LIMITS  MS/MSD LIMITS* RPD

LIMITS
       
Dichlorodifluoromethane  42 - 161 26  41 - 139 22 
Chloromethane  57 - 139 17  45 - 150 16 
Vinyl Chloride  60 - 131 12  40 - 143 20 
Bromomethane  24 - 117 17  34 - 110 34 
Chloroethane  49 - 143 22  43 - 156 17 
Trichlorofluoromethane  60 - 130 12  53 - 123 18 
Ethyl Ether  63 - 150 17  61 - 143 18 
Acrolein  28 - 115 29  21 - 105 12 
1,1-Dichloroethene  67 - 137 10  55 - 143 17 
1,1,2-Trichloro-1,2,2-trifluoroethane 73 - 130 10  63 - 139 17 
Acetone  36 - 156 38  20 - 148 19 
Iodomethane  54 - 118 12  50 - 109 19 
Carbon Disulfide  56 - 161 11  50 - 160 17 
Methylene Chloride  60 - 125 10  59 - 118 16 
Acrylonitrile  47 - 119 18  44 - 118 17 
trans-1,2-Dichloroethene  64 - 138 9  63 - 124 17 
Methyl Tert Butyl Ether  63 - 126 11  59 - 126 18 
1,1-Dichloroethane  50 - 140 11  60 - 117 15 
Vinyl Acetate  57 - 133 20  52 - 130 16 
Di Isopropyl Ether  55 - 135 11  59 - 120 15 
2,2-Dichloropropane  64 - 128 10  60 - 119 16 
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ANALYTE  LCS/LCSD
LIMITS * 

RPD
LIMITS  MS/MSD LIMITS* RPD

LIMITS
cis-1,2-Dichloroethene  64 - 124 12  67 - 112 16 
2-Butanone (MEK)  46 - 127 24  41 - 124 23 
Bromochloromethane  66 - 128 9  73 - 123 15 
Tetrahydrofuran  40 - 126 20  42 - 111 23 
Chloroform  67 - 119 10  66 - 111 13 
1,1,1-Trichloroethane  52 - 131 12  57 - 118 14 
Carbon Tetrachloride  60 - 138 16  63 - 124 13 
1,1-Dichloropropene  59 - 127 11  61 - 118 14 
Benzene  55 - 129 11  57 - 124 14 
1,2-Dichloroethane  56 - 132 12  61 - 127 13 
Trichloroethene  68 - 117 11  67 - 109 14 
1,2-Dichloropropane  62 - 121 14  64 - 115 16 
Dibromomethane  72 - 116 10  72 - 112 14 
Bromodichloromethane  68 - 120 9  70 - 114 12 
2-Chloroethylvinyl Ether  41 - 115 22  20 - 138 29 
cis-1,3-Dichloropropene  68 - 120 17  66 - 110 13 
4-Methyl-2-Pentanone (MIBK)  58 - 129 15  57 - 123 17 
Toluene  71 - 114 12  68 - 108 14 
trans-1,3-Dichloropropene  57 - 104 12  55 - 100 15 
1,1,2-Trichloroethane  71 - 117 9  46 - 131 22 
Tetrachloroethene  67 - 124 13  62 - 115 13 
1,3-Dichloropropane  71 - 114 11  72 - 110 11 
2-Hexanone  52 - 133 16  59 - 115 15 
Chlorodibromomethane  67 - 117 11  67 - 111 20 
1,2-Dibromoethane  71 - 117 13  71 - 114 16 
Chlorobenzene  71 - 121 11  70 - 113 13 
1,1,1,2-Tetrachloroethane  68 - 125 10  70 - 114 11 
Ethylbenzene  70 - 121 10  69 - 109 14 
m&p-Xylene  70 - 122 12  67 -110 15 
o-Xylene  71 - 116 11  71 - 111 13 
Styrene  71 - 116 12  64 - 112 11 
Bromoform  70 - 124 10  64 - 112 11 
Isopropylbenzene  71 - 123 12  65 - 122 14 
Bromobenzene  73 - 123 13  69 - 113 15 
1,1,2,2-Tetrachloroethane  63 - 127 13  68 - 121 13 
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ANALYTE  LCS/LCSD
LIMITS * 

RPD
LIMITS  MS/MSD LIMITS* RPD

LIMITS
1,2,3-Trichloropropane  56 - 130 16  66 - 121 11 
trans-1,4-Dichloro-2-Butene  52 - 138 13  64 - 114 12 
n-Propylbenzene  67 - 124 11  58 - 120 13 
2-Chlorotoluene  68 - 121 12  63 - 111 16 
4-Chlorotoluene  67 - 126 14  66 - 110 13 
1,3,5-Trimethylbenzene  67 - 121 15  67 - 110 15 
tert-Butylbenzene  66 - 125 14  65 - 109 13 
1,2,4-Trimethylbenzene  64 - 119 14  66 - 114 17 
sec-Butylbenzene  67 - 122 11  63 - 108 17 
1,3-Dichlorobenzene  67 - 126 13  66 - 112 16 
p-Isopropyltoluene  65 - 125 13  64 - 111 14 
1,4-Dichlorobenzene  72 - 118 13  64 - 113 17 
1,2,3-Trimethylbenzene  63 - 103 12  60 - 111 12 
1,2-Dichlorobenzene  74 - 115 11  55 - 98 12 
n-Butylbenzene  68 - 124 16  67 - 109 14 
1,2-Dibromo-3-Chloropropane  51 - 127 15  54 - 110 14 
1,2,4-Trichlorobenzene  71 - 136 18  56 - 109 16 
Hexachlorobutadiene  64 - 107 18  52 - 125 17 
Naphthalene  77 - 140 16  49 - 104 15 
1,2,3-Trichlorobenzene  73 - 143 14  51 - 143 26 
       
SURROGATE LIMITS       
Dibromofluoromethane  79 - 121     
a,a,a-Trifluorotoluene  86 - 113     
Toluene-d8  79 - 118     
4-Bromofluorobenzene  76 - 122     

*STATE NOTE:   SOUTH CAROLINA requires that ALL LCS compounds meet the 70 – 130% acceptance criteria for 
all target analytes and that all MS/MSD compounds meet the established criteria for all target 
analytes.  No qualifiers are accepted. 
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GENERAL ESC Soil Acceptance Criteria for LCS and MS/MSD 
(Limits are subject to change – State Specific Limits may apply*) 

ANALYTE  LCS/LCSD
LIMITS * 

RPD
LIMITS 

MS/MSD
LIMITS*

RPD
LIMITS

       
Dichlorodifluoromethane  71 - 152 16  34 - 129 13 
Chloromethane  50 - 153 15  56 - 138 12 
Vinyl Chloride  58 - 136 13  56 - 120 20 
Bromomethane  34 - 129 27  34 - 99 12 
Chloroethane  47 - 135 16  45 - 145 23 
Trichlorofluoromethane  51 - 132 15  52 - 107 16 
Ethyl Ether  76 - 134 12  68 - 144 9 
Acrolein  43 - 104 17  25 - 77 13 
1,1-Dichloroethene  65 - 129 13  62 - 127 15 
1,1,2-Trichloro-1,2,2-trifluoroethane 65 - 142 13  60 - 121 16 
Acetone  48 - 155 20  33 - 112 20 
Iodomethane  41 - 124 17  41 - 119 20 
Carbon Disulfide  60 - 154 19  50 - 156 16 
Methylene Chloride  60 - 127 14  46 - 126 12 
Acrylonitrile  54 - 123 15  51 - 108 8 
trans-1,2-Dichloroethene  67 - 137 16  66 - 119 15 
Methyl Tert Butyl Ether  74 - 123 12  58 - 126 13 
1,1-Dichloroethane  57 - 133 14  60 - 116 12 
Vinyl Acetate  60 - 142 17  27 - 105 33 
Di Isopropyl Ether  65 - 123 13  62 - 119 12 
2,2-Dichloropropane  59 - 133 15  54 - 114 14 
cis-1,2-Dichloroethene  67 - 126 13  63 - 114 13 
2-Butanone (MEK)  57 - 133 14  49 - 124 13 
Bromochloromethane  73 - 131 13  66 - 133 8 
Tetrahydrofuran  52 - 124 29  39 - 142 20 
Chloroform  69 - 119 12  50 - 122 13 
1,1,1-Trichloroethane  69 - 112 12  59 - 110 16 
Carbon Tetrachloride  63 - 133 13  65 - 109 14 
1,1-Dichloropropene  69 - 119 15  60 - 108 15 
Benzene  72 - 115 13  62 - 113 14 
1,2-Dichloroethane  71 - 119 11  60 - 118 9 
Trichloroethene  71 - 120 13  62 - 112 15 
1,2-Dichloropropane  72 - 119 14  56 - 124 10 
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ANALYTE  LCS/LCSD
LIMITS * 

RPD
LIMITS 

MS/MSD
LIMITS*

RPD
LIMITS

Dibromomethane  74 - 123 14  66 - 123 8 
Bromodichloromethane  72 - 125 14  66 - 121 10 
2-Chloroethylvinyl Ether  34 - 132 16  32 - 126 43 
cis-1,3-Dichloropropene  74 - 121 16  63 - 118 12 
4-Methyl-2-Pentanone (MIBK)  65 - 137 16  63 - 123 10 
Toluene  73 - 117 15  59 - 116 22 
trans-1,3-Dichloropropene  63 - 108 14  49 - 103 11 
1,1,2-Trichloroethane  77 - 115 14  68 - 117 10 
Tetrachloroethene  72 - 123 15  54 - 116 10 
1,3-Dichloropropane  77 - 114 14  61 - 124 8 
2-Hexanone  69 - 126 16  59 - 116 11 
Chlorodibromomethane  74 - 117 15  64 - 114 15 
1,2-Dibromoethane  74 - 121 14  68 - 118 10 
Chlorobenzene  76 - 119 13  62 - 119 9 
1,1,1,2-Tetrachloroethane  76 - 120 13  64 - 126 9 
Ethylbenzene  72 - 121 14  64 - 113 11 
m&p-Xylene  73 - 121 15  62 - 113 16 
o-Xylene  71 - 125 15  65 - 120 16 
Styrene  71 - 124 16  59 - 115 10 
Bromoform  68 - 137 15  61 - 130 12 
Isopropylbenzene  71 - 128 17  65 - 114 11 
Bromobenzene  75 - 129 15  54 - 134 9 
1,1,2,2-Tetrachloroethane  75 - 122 19  72 - 110 12 
1,2,3-Trichloropropane  72 - 122 16  59 - 122 16 
trans-1,4-Dichloro-2-Butene  51 - 141 19  56 - 116 15 
n-Propylbenzene  68 - 130 18  59 - 108 14 
2-Chlorotoluene  72 - 122 18  56 - 111 9 
4-Chlorotoluene  72 - 126 18  55 - 108 10 
1,3,5-Trimethylbenzene  70 - 124 19  60 - 110 16 
tert-Butylbenzene  68 - 130 19  63 - 115 11 
1,2,4-Trimethylbenzene  67 - 124 18  56 - 110 18 
sec-Butylbenzene  69 - 129 19  60 - 107 12 
1,3-Dichlorobenzene  72 - 127 18  45 - 113 12 
p-Isopropyltoluene  66 - 135 17  54 - 108 11 
1,4-Dichlorobenzene  71 - 121 15  40 - 113 10 
1,2,3-Trimethylbenzene  62 - 106 13  47 - 102 22 
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ANALYTE  LCS/LCSD
LIMITS * 

RPD
LIMITS 

MS/MSD
LIMITS*

RPD
LIMITS

1,2-Dichlorobenzene  78 - 114 13  48 - 117 12 
n-Butylbenzene  69 - 126 13  44 - 97 16 
1,2-Dibromo-3-Chloropropane  62 - 127 19  48 - 118 15 
1,2,4-Trichlorobenzene  67 - 156 17  41 - 105 16 
Hexachlorobutadiene  65 - 113 13  34 - 89 16 
Naphthalene  64 - 159 14  54 - 139 17 
1,2,3-Trichlorobenzene  68 - 158 15  45 - 114 11 
       

SURROGATE LIMITS       
Dibromofluoromethane  74 - 126     
a,a,a-Trifluorotoluene  85 - 113     
Toluene-d8  87 - 112     
4-Bromofluorobenzene  73 - 127     

 
*STATE NOTE:   SOUTH CAROLINA requires that ALL LCS compounds meet the 70 – 130% acceptance criteria for 

all target analytes and that all MS/MSD compounds meet the established criteria for all target 
analytes.  No qualifiers are accepted. 

 
Control limits for laboratory control samples, matrix spikes and surrogates must be updated semi-annually.  Even 
though control charts must be maintained for the LCS, MS and surrogates, the acceptance criteria derived from these 
charts may not be appropriate if the charted ranges are too wide.  Corrective action should be performed to improve 
analytical procedures and/or instrument conditions in any case where the charted ranges are too wide and new limits 
generated. 
   
The RPD of batch LCS/LCSD’s should fall within the control limits determined from the precision control charts.  
However, if the RPD is outside these control limits, the batch will not be rejected, as long as the LCS recovery is 
acceptable.  This precision information should be evaluated to see how systematic problems could be identified.  If 
problems are suspected, the method should be fully evaluated. 
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11.7.1 Quality control criteria must be checked for the LCS and LCSD. 

LCS or LCSD samples that do not pass the acceptable QC criteria must be re-
analyzed.  LCS failures can meet marginal excedence criteria below.  Normal 
compound list for 8260/624 contains typical 90 analytes; therefore only five analyte 
can be considered as marginal excedences. If the failure persists, re-prepare and 
re-analyze the entire sample batch. 

When a large number of analytes exist in the LCS, it is statistically possible for a few 
analytes to be outside of control limits.  Upper and lower marginal excedence (ME) 
limits are established by +/- four times the standard deviation. The number of 
marginal excedence is based on the number of analytes in the LCS.   

Number of allowable marginal excedences: 

90 analytes, 5 analytes allowed in the ME limit  
71 – 90 analytes, 4 analytes allowed in the ME limit. 
51 – 70 analytes, 3 analytes allowed in the ME limit. 
31 – 50 analytes, 2 analytes allowed in the ME limit. 
11 – 30 analytes, 1 analyte allowed in the ME limit. 
< 11 analytes, no analyte allowed in the ME limit. 
  
Marginal excedences must be random events.   

 
STATE NOTE:  For South Carolina and Ohio VAP samples, marginal 

excedences do not apply.  All outliers in QC require corrective 
action when possible and the data must be flagged when 
necessary. 

 
11.8 MATRIX SPIKE ASSESSMENT: Assess that matrix spike/matrix spike duplicates were 

analyzed at required frequency of 1 per batch of 20.   
The analyst also verifies that the samples were spiked at the appropriate level.   
The order of preference for spiking levels is as follows;  
1)  If the target analyte concentrations are known, spike to increase the 

background concentration by a factor of approximately two;  
2)  if an action level exists, spike at this level 
3)  if neither of the first two conditions apply, spike at a level that 

corresponds between the low and mid-level calibration standards.  
Acceptance criteria are that all %Recovery and/or RPD results must be within the 
indicated control limits on the appropriate MS control charts.  See Table 11.7 for 
LCS/LCSD & MS/MSD limits and QC acceptance.  If these conditions are not 
met, perform the following corrective actions as appropriate.   
If both LCS/LCSD and MS/MSD recoveries are unacceptable, then the entire 
batch of field and QC samples must be re-analyzed.  
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If the MS/MSD is unacceptable, but the LCS is acceptable, then a potential 
matrix effect has been identified.  Re-analyze to verify the matrix effect.  If a 
matrix effect is still suspected, then the project manager must be contacted to 
discuss further alternatives and the potential impact on the project.  Reported 
data must be flagged.  Reasonable attempts must be made to address matrix 
interference. 

 
STATE NOTE:  South Carolina requires that all target compounds meet the 

established MS/MSD criteria.  No qualifiers can be applied, 
except in the circumstance where matrix interference is apparent 
and confirmed. 

STATE NOTE: OHIO VAP SPIKES: Matrix spikes are evaluated only for the 
compounds listed in 7.8.3. 

PROJECT SPECIFIC CRITERIA (Non-South Carolina Samples):  Acceptance criteria are 
that all %Recovery and/or RPD results meet project-established goals.   

 
11.9 MATRIX SPIKE DUPLICATES: Assess that matrix duplicates were analyzed at required 

frequency.  Acceptance criteria are that all RPD results must be within the indicated 
control limits on the appropriate precision control charts in Table 11.7.  If these conditions 
are not met, perform the following corrective actions as appropriate. 

Re-analyze the sample to verify a matrix effect. 
If the duplicate precision is still unacceptable, and LCS precision is acceptable, 
then a potential matrix effect has been identified.  The project manager must be 
contacted to discuss further alternatives and the potential impact on the project. 

 
 PROJECT SPECIFIC CRITERIA (Non-South Carolina Samples):  Acceptance criteria are 

that all RPD results meet project-established goals.   
  

11.10 SURROGATE EVALUATION: Check the surrogate calculations for correctness for all 
samples, blanks, ICV/CCV/SSCV, LCS/LCSD, MS, MSD, and MD. The following 
acceptance criteria apply to surrogate recoveries:  The surrogate recoveries for all QC 
samples must be within established control limits. If the surrogate recoveries are outside 
limits for Blank, ICV/CCV/SSCV, and LCS/LCSD, re-analysis must be performed for 
verification. If recoveries are still outside control limits, corrective action is necessary. All 
samples associated with batch or sequence needs to be re-analyzed.  The surrogate 
recoveries for all field samples must be within established control limits. If more than two 
surrogates recoveries are outside limits, re-analysis must be performed for verification. If 
recoveries are still outside control limits, corrective action is necessary which includes 
qualifying data with J1 (outside upper limit) or J2 (outside lower limit). When one or two 
surrogates fail, data is qualified with J1 (outside upper limit) or J2 (outside lower limit). 

STATE NOTE: OHIO VAP: The surrogate recoveries for all field and QC samples must be within 
established control limits. If the surrogate recoveries are outside limits, re-
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analysis (undiluted) must be performed for verification. Tfrecoveries are still 
outside control limits, corrective action is necessary which includes qualifying 
data with J1 (outside upper limit) or J2 (outside lower limit). The sample(s) needs 
to be re-analyzed to confirm the failure or following corrective actions. 

  
11.11 INTERNAL STANDARD AREA COUNT: The analyst checks the internal standard area 

counts for all calibration standards, QC samples, and samples for quantitation. If the area 
response for any of the internal standards changes by a factor of two (-50% to +100%) 
as per section 8.3.6, the mass spectrometer must be inspected for malfunctions and 
corrections must be made, as appropriate. In the event the internal standard area counts 
fail these criteria, the following corrective actions should be considered. 
•  Check to be sure there are no errors in the internal standards preparation or 

addition. Also check instrument performance. 
•  If any internal standard criteria fails high (> +100%), sample must be re-analyzed 

with possible dilution. If recoveries are still outside control limits, corrective action 
is necessary which includes qualifying compounds with associated internal 
standard with J9 (IS high, data is likely to show low bias). 

•  If more than two internal standard criteria fails low « -50%), sample must be re-
analyzed. If recoveries are still outside control limits, corrective action is 
necessary which includes qualifying compounds with associated internal 
standard with 18 (IS low, data is likely to show high bias). 
•  If one or two internal standard criteria fails low « -50%), corrective action 
is necessary which includes qualifying compounds with associated internal 
standard with 18 (IS low, data is likely to show high bias). 

 
STATE NOTE: OHIO VAP: The analyst checks the internal standard area counts for all 

calibration standards, QC samples, and samples for quantitation. If the 
area response for any of the internal standards changes by a factor of 
two (-50% to +100%) as per section 8.3.6, the mass spectrometer must 
be inspected for malfunctions and corrections must be made, as 
appropriate. In the event the internal standard area counts fail these 
criteria, the following corrective actions should be considered:   
•  Check to be sure there are no errors in the internal standards 

preparation or addition. Also check instrument performance. 
•  If any internal standard criteria fails high (> +100%), the sample 

must be re-analyzed undiluted, unless obvious matrix 
interference is noted. If recoveries are still outside control 
limits, corrective action is necessary which includes qualifying 
compounds with associated internal standard with J9 (IS high, 
data is likely to show low bias). 

•  If any internal standard criteria fails low « -50%), the sample 
must be re-analyzed sample must be re-analyzed undiluted, 
unless obvious matrix interference is noted. If recoveries are 
still outside control limits, corrective action is necessary which 
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includes qualifying compounds with associated internal standard 
with J8 (IS low, data is likely to show high bias). 

 
11.12 CALIBRATION RANGE: The analyst must verify all reported results are derived from 

analytical results that are below the highest standard of the initial calibration curve and 
above the low standard.  Values reported below the low standard are to be reported as 
estimated values (J values).  For samples that exceed the calibration curve, dilute and 
analyze an appropriate sample aliquot.   

 
11.13 SECOND SOURCE:  The second source calibration verification standard must be 

analyzed following each new initial calibration to verify the validity of the calibration 
standards.  The recovery of the analytes in the SSCV must be within 30% of the 
expected concentration for CCC and SPCC compounds and within 40% for non-
CCC/SPCC compounds.  Poor performers listed in section 8.3.4 must recover within in-
house calculated LCS recovery acceptance limits.  If the SSCV does not meet 
acceptance criteria, if can be reanalyzed once.  If the failure persists, a new initial 
calibration curve must be prepared and analyzed.   

 
11.14 Data that does not meet acceptable QC criteria may be acceptable for use in certain 

circumstances. 
 
11.14.1 If a method blank contains an amount of target analyte, but all samples are non-

detected or the samples contain analyte at a level that is greater than 10 times 
the level present in the blank, the data is reported with the appropriate “B” flag. 

11.14.1.1 When comparing analyte contamination in the blank to possible 
analyte contamination in the field sample, utilize the sample 
concentration without applying the multiplier value unless the same 
multiplier has been applied to the quantitation of the target analytes in 
the blank. 

11.14.2 If the sample surrogate is above the acceptable QC range, but the samples are 
non-detected for all target analytes, flag the sample with a J1 and report.  If the 
surrogate is below the acceptable QC range, re-analyze the sample if the 
surrogate still fails, re-extract and re-analyze or flag data. 

11.14.3 Matrix spike failures must be flagged with "J5" (high) or "J6" (low), when QC 
limits are exceeded.  If there is an RPD failure, the data is flagged with a “J3”. 

 
11.15 Quantitation and manual integration of all QC samples and client samples must follow the 
procedures outlined in SOP 030215, Manual Integration.  “Before” and “After” quantitation reports 
must be printed in order to verify that any manual integration is performed properly and 
consistently. 
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11.16 Data must be checked to ascertain if it conforms to accepted practices.  All sample 
analytical results used for final data reporting must be between the low standard and the 
high calibration standard.  Values falling above the high standard must be diluted and re-
analyzed.  

 
11.16.1 Site specific DQO’s may allow the reporting of values above the upper calibration 

standard with an “E” qualifier indicating that the value is known to be greater than 
the upper calibration limit. The state of South Carolina does not accept the 
practice of applying “E” qualifiers. 

11.16.2 Site specific DQO’s may require values below the reporting limit but above the 
method detection limit be reported as “UJ” or estimated value.  The reporting limit 
is the concentration of the lowest standard used in the calibration. 

11.16.3 All tentatively identified compounds (TICs) are reported with a “J” qualifier for 
estimated value and an “N” for presumptive evidence of material.  Corrective 
actions are described in Section 11.13. 

12.0 POLLUTION PREVENTION AND WASTE MANAGEMENT 

12.1 The EPA requires that laboratory waste management practice to be conducted 
consistent with all applicable rules and regulations.  Excess reagents, samples and 
method process wastes must to be characterized and disposed of in an acceptable 
manner.  See SOP# 030301, Waste Disposal. 

 
12.2 See SOP #030302, Pollution Prevention. 

 
13.0 METHOD MODIFICATIONS/CLARIFICATIONS 

13.1 Modifications to this method are noted in the body of the text as state notes.  Compliance 
analyses performed in conjunction with specific state requirements must be performed as 
noted within the specific state(s) note listed. 

 
14.0 REFERENCES 

 
14.1  "Test Methods for Evaluating Solid Waste", EPA SW-846, Method 8000B  (Revision 2, 

September, 1996) 
 
14.2 "Test Methods for Evaluating Solid Waste", EPA SW-846, Method 8260B  (Revision 2, 

December, 1996) 
 
14.2 Code of Federal Regulations, 40, Part 136, Method 624 
 
14.3 Standard Methods for the Examination of Water and Wastewater, APHA, 20th edition, 

Method 6200B. 
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14.4 Policy Document, NELAC Standard, Chapter 2:  Proficiency Testing Program Standard 

and the relevant section of NELAC Standard Chapter 5 National Environmental 
Laboratory Accreditation Conference 
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Attachment I:  Revision History 
 
 
Current Version: 
 

Version Date Description of Revisions 

16 1/30/09 

Technical and Quality Review and update. Updated Table 1; 
Clarified holding times; Updated Note in Section 7; Updated 

section 7.4.1 & 7.4.2; Updated section 7.6, 7.8.4, 8.1.2, 8.2.3, 
8.2.3.2, 8.2.4.1, 8.2.6.2 & 12.0; Added state note (MN) 

section 8.2.2, added final bullet item, added state note (OH); 
Added section 8.2.6.4; section 9.11 (state note), section 11.1 

(state note), section 11.7.1 (state note), section 11.13, & 
13.1; Ohio VAP approved 1/30/09  

   
   
   

 

Superseded Versions: 
 
This document supersedes the following: 

Version Date Description of Revisions 
0 8/23/94 Origination 
1 7/25/95  
2 9/12/97  
3 8/4/98  
4 2/11/00  
5 8/21/00  
6 4/1/01  
7 10/16/01  
8 8/19/02  
9 7/23/03  

10 10/30/03  
11 1/26/04  
12 6/28/04  
13 12/11/04  
14 3/23/05  
15 12/19/07  
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Attachment II:  STATE/AGENCY SPECIFIC CRITERIA 
 

SOUTH CAROLINA
 

Specific LCS Criteria:   Sections 8.3.3, 11.6 
   Table 11.7 footnote to LCS column 
 
Specific MS Criteria: Table 11.7 footnote to MS column 
 
LCS/MS Standards: Table 11.7 lists the target analytes that are found in the LCS and MS 

standard solutions 
 
Qualifiers:  Disallows the use of “E” qualifiers 
   Section 8.3.3 disallows LCS failure and therefore “J4” qualifiers 
 
Sample Prep/Collection: Section 4.2 requires the use of 5035 

Section 8.7.1 & 8.7.2 disallows the use of soil jar collection and 
preparation outside of the requirements of 5035 
Section 8.7.2.1 & 8.7.2.2 disallows the use of waste dilution and 
mandates 5035 

 
Specific Product Codes: Non-Preserved VOC’s with required 7-day Holding Time and LCS 
 Criteria of 70-130% 

V8260SC, V8260AP1SC, V8260AP2SC, V8260AP9SC, V624SC 
 
OHIO VAP

 
Spike Comp./Evaluation:Section 7.8.4 lists all required spike compounds 
 
Specific LCS Criteria:   Sections 8.3.3, 11.6 
 
Specific MS Criteria: Section 10.7 
 
Sample Prep/Collection:Section 4.2 requires the use of 5035 
 Section 8.7.1 & 8.7.2 does not allow the use of soil jar collection and 

preparation outside of the requirements of 5035 
 

USACE

Linear Regression Criteria of 0.995:  Sections 8.2.6.3, 11.3.3 
 
All Target Analytes required to be present and evaluated in the LCS: Section  7.4.2 
 
Specific LCS Criteria:  11.6 
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USACE (continued)
 
Specific MS Criteria:  11.8 
 
Non-CCC Percent Drift Criteria:  Section 8.3.2 
 
Sample Prep Criteria: Section 8.5.5 
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Attachment III:  Characteristic Masses (m/z) for Purgeable Organic Compounds 
as printed from SW-846 Method 8260B Table 5 

Compound Primary Characteristic 
Ion

Secondary Characteristic
Ion(s)

Acetone 58 43 
Acetonitrile 41 40, 39 

Acrolein 56 55, 58 
Acrylonitrile 53 52, 51 
Allyl alcohol 57 58, 39 
Allyl chloride 76 41, 39, 78 

Benzene 78 - 
Benzyl chloride 91 126, 65, 128 
Bromoacetone 136 43, 138, 93, 95 
Bromobenzene 156 77, 158 

Bromochloromethane 128 49, 130 
Bromodichloromethane 83 85, 127 

Bromoform 173 175, 254 
Bromomethane 94 96 

iso-Butanol 74 43 
n-Butanol 56 41 

2-Butanone 72 43 
n-Butylbenzene 91 92, 134 

sec-Butylbenzene 105 134 
tert-Butylbenzene 119 91, 134 
Carbon disulfide 76 78 

Carbon tetrachloride 117 119 
Chloral hydrate 82 44, 84, 86, 111 

Chloroacetonitrile 48 75 
Chlorobenzene 112 77, 114 
1-Chlorobutane 56 49 

Chlorodibromomethane 129 208, 206 
Chloroethane 64 (49*) 66 (51*) 

2-Chloroethanol 49 44, 43, 51, 80 
Bis(2-chloroethyl) sulfide 109 111, 158, 160 
2-Chloroethyl vinyl ether 63 65, 106 

Chloroform 83 85 
Chloromethane 50 (49*) 52 (51*) 

Chloroprene 53 88, 90, 51 
3-Chloropropionitrile 54 49, 89, 91 

2-Chlorotoluene 91 126 
4-Chlorotoluene 91 126 

1,2-Dibromo-3-chloropropane 75 155, 157 
Dibromochloromethane 129 127 

1,2-Dibromoethane 107 109, 188 
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Compound Primary Characteristic 
Ion

Secondary Characteristic
Ion(s)

Dibromomethane 93 95, 174 
1,2-Dichlorobenzene 146 111, 148 

1,2-Dichlorobenzene-d4 152 115, 150 
1,3-Dichlorobenzene 146 111, 148 
1,4-Dichlorobenzene 146 111, 148 

cis-1,4-Dichloro-2-butene 75 53, 77, 124, 89 
trans-1,4-Dichloro-2-butene 53 88, 75 

Dichlorodifluoromethane 85 87 
1,1-Dichloroethane 63 65, 83 
1,2-Dichloroethane 62 98 
1,1-Dichloroethene 96 61, 63 

cis-1,2-Dichloroethene 96 61, 98 
trans-1,2-Dichloroethene 96 61, 98 

1,2-Dichloropropane 63 112 
1,3-Dichloropropane 76 78 
2,2-Dichloropropane 77 97 

1,3-Dichloro-2-propanol 79 43, 81, 49 
1,1-Dichloropropene 75 110, 77 

cis-1,3-Dichloropropene 75 77, 39 
trans-1,3-Dichloropropene 75 77, 39 

1,2,3,4-Diepoxybutane 55 57, 56 
Diethyl ether 74 45, 59 
1,4-Dioxane 88 58, 43, 57 

Epichlorohydrin 57 49, 62, 51 
Ethanol 31 45, 27, 46 

Ethyl acetate 88 43, 45, 61 
Ethylbenzene 91 106 
Ethylene oxide 44 43, 42 

Ethyl methacrylate 69 41, 99, 86, 114 
Hexachlorobutadiene 225 223, 227 

Hexachloroethane 201 166, 199, 203 
Hexane 57 86, 56 

2-Hexanone 43 58, 57, 100 
2-Hydroxypropionitrile 44 43, 42, 53 

Iodomethane 142 127, 141 
Isobutyl alcohol 43 41, 42, 74 

Isopropylbenzene 105 120 
p-Isopropyltoluene 119 134, 91 

Malononitrile 66 39, 65, 38 
Methacrylonitrile 41 67, 39, 52, 66 
Methyl acrylate 55 85 

Methyl-t-butyl ether 73 57 
Methylene chloride 84 86, 49 



ENVIRONMENTAL SCIENCE CORP.  Number:  330363   
STANDARD OPERATING PROCEDURES Analysis:  8260B   
  Date/rev:  1/30/09 R16   
  Page 58 of 62 
 
H:\QAQC\SOPS\VOLATILES\330363_8260_624_013009.DOC  

(see Revision History at the end of this document for more information)  
___________________________________________________________________________________ 

TITLE:  VOLATILE ORGANIC COMPOUNDS BY GC/MS (EPA 8260B, 624 AND SM6200B 20TH)    
___________________________________________________________________________________ 

Unless bar coded, any printed copies of this document are considered uncontrolled and for reference only.  It is the 
responsibility of the staff members to ensure that they are using the correct revision of this document by checking 
the document revision level with that held on the ESC web site. 

Compound Primary Characteristic 
Ion

Secondary Characteristic
Ion(s)

Methyl ethyl ketone 72 43 
Methyl iodide 142 127, 141 

Methyl methacrylate 69 41, 100, 39 
4-Methyl-2-pentanone 100 43, 58, 85 

Naphthalene 128 - 
Nitrobenzene 123 51, 77 

2-Nitropropane 46 - 
2-Picoline 93 66, 92, 78 

Pentachloroethane 167 130, 132, 165, 169 
Propargyl alcohol 55 39, 38, 53 

Propiolactone 42 43, 44 
Propionitrile (ethyl cyanide) 54 52, 55, 40 

n-Propylamine 59 41, 39 
n-Propylbenzene 91 120 

Pyridine 79 52 
Styrene 104 78 

1,2,3-Trichlorobenzene 180 182, 145 
1,2,4-Trichlorobenzene 180 182, 145 

1,1,1,2-Tetrachloroethane 131 133, 119 
1,1,2,2-Tetrachloroethane 83 131, 85 

Tetrachloroethene 164 129, 131, 166 
Toluene 92 91 

1,1,1-Trichloroethane 97 99, 61 
1,1,2-Trichloroethane 83 97, 85 

Trichloroethene 95 97, 130, 132 
Trichlorofluoromethane 151 101, 153 
1,2,3-Trichloropropane 75 77 
1,2,4-Trimethylbenzene 105 120 
1,3,5-Trimethylbenzene 105 120 

Vinyl acetate 43 86 
Vinyl chloride 62 64 

o-Xylene 106 91 
m-Xylene 106 91 
p-Xylene 106 91 

Internal Standards/Surrogates:   
Benzene-d6 84 83 

Bromobenzene-d5 82 162 
Bromochloromethane-d2 51 131 

1,4-Difluorobenzene 114  
Chlorobenzene-d5 117  

1,4-Dichlorobenzene-d4 152 115, 150 
1,1,2-Trichloroethane-d3 100  
4-Bromofluorobenzene 95 174, 176 
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Compound Primary Characteristic 
Ion

Secondary Characteristic
Ion(s)

Chloroform-d1 84  
Dibromofluoromethane 113  
4-Bromofluorobenzene 95 174, 176 

Chloroform-d1 84  
Dibromofluoromethane 113  

Dichloroethane-d4 102  
Toluene-d8 98  

Pentafluorobenzene 168  
Fluorobenzene 96 77 

 
* Characteristic ion for an ion trap mass spectrometer (to be used when ion-molecule reactions 
are observed). 
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 Attachment IV:  Potential Compounds to be Analyzed by this Procedure 
Acetone 1,4-Difluorobenzene (I.S.) 

Acetonitrile 1,4-Dioxane 
Acrolein Epichlorohydrin 

Acrylonitrile Ethanol 
Allyl alcohol Ethylbenzene 
Allyl chloride Ethylene oxide 

Benzene Ethyl methacrylate 
Benzyl chloride n-Hexane 
Bromoacetone 2-Hexanone 

Bromochloromethane (I.S.) 2-Hydroxypropionitrile 
Bromodichloromethane Iodomethane 

4-Bromofluorobenzene (Surr.) Isobutylalcohol 
Bromoform Malononitrile 

Bromomethane Methacrylonitrile 
2-Butanone Methylene chloride 

Carbon disulfide Methyl iodide 
Carbon tetrachloride Methyl methacrylate 

Chloral hydrate 4-methyl-2-pentanone 
Chlorobenzene Pentachloroethane 

Chlorobenzene d-5 (I.S.) 2-picoline 
Chlorodibromomethane Propargyl alcohol 

Chloroethane B-propiolactone 
2-Chloroethanol Propionitrile 

bis-(2-Chloroethyl) sulfide n-Propylamine 
2-Chloroethyl vinyl ether Pyridine 

Chlorofrom Styrene 
Chloromethane 1,1,1,2-Tetrachloroethane 

Chloroprene 1,1,2,2-Tetrachloroethane 
3-Chloropropionitrile Tetrachloroethene 

1,2- Dibromo-3-chloropropane Toluene 
1,2-Dibromoethane Toluene d-8 (surr.) 
Dibromomethane 1,1,1-Trichloroethane 

1,4-Dichloro-2-butene 1,1,2-Trichloroethane 
dichlorodifluoromethane Trichloroethene 

1,1-Dichloroethane Trichlorofluoromethane 
1,2-Dichloroethane 1,2,3-Trichloropropane 

1,2-Dichloroethane d-4 (surr.) Vinyl acetate 
1,1-Dichloroethene Vinyl chloride 

Trans-1,2-dichloroethene Xylene (total) 
Cis-1,2-dichloroethene 1,2,3,4-Diepoxybutane 

1,2-dichloropropane  
1,3-Dichloro-2-propanol  
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Attachment V:  The SIM Mode: 

An alternate way of running compounds to achieve lower detection limits is by way of the Single Ion 
Monitoring (SIM) method. The SIM method allows the Mass spec to dwell on certain ions rather than 
scanning the full range of masses from 35 to 300. This process allows for much lower detection limit of 
desired compounds. This method is only for the detection of known compounds while a TIC cannot be 
performed while running the SIM method. Currently 1,4-Dioxane is the only compound that is analyzed 
using  the SIM method at ESC.   
 
STATE NOTE:  This procedure is not required for Ohio VAP samples as action levels for this analyte 

within the Ohio VAP standards are easily achievable using the normal SCAN mode.    
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Attachment VI:  EPA 624 CCC Criteria: 
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02106107 R.1 .0 

Add to section 7.4.1: 

Add to section 7.4.2: 

En vironmental Science C orporation 
SOP/Document REVISION FORM 

AP9/0xygcnalcs ICV Standard in 25mL total volume of methanol 
-

Amount 
Final 

M anufacturer Product Cat # Concentration 
Added (PPM) 

Ultra 
Custom SC' 

CUS-8674 0.0625 ml 50 
Oxygenates 

c NSl 
Custom AP9 

Q-4973 3.125 mL 5 
Standard 

AP9/0 xygenatcs s econ dS ource S l d . 2S L tanc ar m _m f h tota vo ume o met ano 

Amount 
Final 

anufacturcr Product C at# Concentration 
Added 

(PPM) 
M 

Ultra 
Custom AP9 

CUS-9324 3.125 mL 5 
Standard 



02/06/07 R I .0 

Add to section 8 .2.3. l : 

-

Environmental Science Corporation 
SOP/Doeumeot REVISION FORM 

AP9/0xygenates Calibration Curve -
GC/MS Soil (into SmL of water) 

Intermediate solution volume (uL) Concentration of standard (ppb) 

1 1 

2.5 2.5 

5 5 

7.5 7.5 

10 10 

12.5 
I 

12.5 

15 15 

17.5 I 7.5 

20 20 



02106/07 R 1.0 

Add to section 8.2.3.2: 

Environ mental Science Corporation 
SOP/Document REVISION FORM 

AP9/0xygeoates Calibration Curve -
GC/MS water (into SmL of water) 

Intermediate solution volume (uL) Concentration of standard (ppb) 

1 I 
- I 

2.5 2.5 

5 5 

7.5 7.5 
- -

10 IO 

12.5 12.5 

15 15 

17.5 17.5 

20 20 



02/06/07 ll.1.0 

Add to section 8.2.3.3: 

Add State Note lo section 8.2.6.4: 

-

Environmental Science Corporation 
SOP/Document RF.VISION FORM 

Calibration Curve - GC/MS 'vater (into SOmL ol' water) 

lntennediate solution volume (uL) Concentration of standard (ppb) 
~ -

10 1 

25 2.5 

50 5 
-

75 7.5 
--

100 10 

125 12.5 
-

150 15 
·-

175 17.5 

200 20 

STATE NOTE! For South Carolina samples. quadratic curve fitting is only allowed for analytes that do not historically exhibit a linear response. This calibration 
model may not be utilized to extend the calibration range or bypass instrument maintenance. Quadratic regression is not allowed for 
Oxygenate Compounds that have historically demonstrated lineanly 

Adtl Additional State Note following section 9.1 l to react: 

STATE NOTE: For South Carolina samples. quadratic curve fitting is only allowed for analytes that do not historically exhibit a linear response. This calibration 
model may not be utilized to extend the calibration range or bypass instrument maintenance. Quadratic regression is not allowed for 
Oxygenate Compounds that have historically demonstrated linearity. 



10125105 R.O 

Environmental Science Corporation 
SOP/Document REVISION FORM 

SOP/DOC# voe by GC/MS 330363 Current revision date & numhcr: 01/30/09 R 16 -'-~"""'-------........... .._ _________ _ 

Procedure/Method : 

Date Analyst Section Revision Reason• 
Approvals 

- - --
Supervisor QA 

08/25/0 BRW 9.1 l As an alternative to calculating mean response factors and applying the RSD test, Change 

~'""" 9 120 use the GC/MS data system software or other avmlable software to generate a m 
~ linear or second linear order regression calibration curve by plotting A/A( is) vs. requuem l'Zo 

Q(x). Either equal weighting factors or 1/x regressions may be used. cnts 

--- - - -- - - ·-1-- ·- - - ------- --- --
-

_ I al;>\01 -· - -- --
f2ft1~ --

-
-./ 

--

. 
- --- -- --- - - - - ------ - - - --- - -·-



10125105 R.O 

Environmental Science Corporation 
SOP/Document REVISION FORM 

SOP/DOC# voe by GC/MS 330363 Current revision date & number: 01/30/09 Rl6 
-"--~~~~'--------------~ 

Procedure/Method: 

Date Analyst Section Revision Reason* 

~ 

08/25/09 BW 11.11 Client Note: For Marathon, the internal standard area counts for all calibration CAR 781 
120 standards, QC samples, and samples for quantitation must not change by a 

factor of greater than (-50% to+ 130%) as per section 8.3.6. 

\._ ---... 
I _ \ _Q -----------

_ f)1L l \'~-· 
---

-~ 

~ 
/ 

/ 
l .. -

Approvals 

Supervisor QA 

:'.:gw 
~ r~ 

--



10125.'05 R.0 

Environmental Science Corporation 
OP/Docu ment REVI JON FORM 

SOP/DOC# 8260 624 330363 Current revision date & number: 01130109 R 17 

Procedure!Method : 82.60 

l Analyst 
s~ct1 Revision D.ite 

I 
on 

10101 109 BW 8.2.2 8260C nole - The method or linear regression analysis has the potential 1br a 
120 significant bias to the lo'M3r portion of a calibration curve, while the relative 

percent difference and quadratic methods of calibration do not have this 
potential bias. When calculating the calibration curves using the linear 
regression model , a minimum quantitation check on the \jability of the lowest 
calibration point should be performed by re-fitting the response from the low 
concentration calibration standard back into the curve. It 1s not necessary to re-
analyze a low concentration standard, rather the data sy.:;tem can recalculate 
the concentrations as if it were an unknown sample. The recalculated 
concentration of the low calibration point should be within ± 30% of the 
standard's true concentration. -

8.2.6. 8260C nllte - The %RSD criteria for eacb individual CCC docs not apply for 
1 8260C. 

c -
8.2.6. 8260C - <~0%,RSD for all 8260C Target Analytes 
? 

.....::.... -

Reason* 
Approvals 

Supervisor QA j 
Additions 
for J$LJ 
8260(' 11.D 

~ 

-~--~ 
,_ 

I 

'~ 
- ~ 

'1 



I ll/25/05 R 0 

I 

8. 2.6 

8. 
5 

2.6. 

8. 3.2 

.3/ 

.4/ 

.5 

10 
IO 
10 
R. 3.2 

l.~..____.__ 

Em· iron mental Science Corporation 
OP/Document IU:VISTON FORM 

8260C note - Due to the large number of compounds that may be analyzed by 
this method, some compounds may fail to meet either the 20% RSD, minimum 
correlation coefficient criteria (0.99), or the acceptance cnteria for alternative 
calibration procedures 1n Method 8000. Any calibration method stipulated in 
Method 8000 may be used, but it should be used consistently. It is considered 
inappropriate once the calibration analyses are completed to select an 
alternative calibration procedure in order to pass the recommended cnteria on a 
case by case basis. If compounds fail to meet these criteria. the associated 
concentrations may still be determined but they must be reported as estimated. 
In order to report non-<letects, it must be demonstrated that there is adequate 
sensitivity to detect the failed compounds at the applicable lo~r quantitation 
limit. --
82<,0C' note - When the RSD exceeds 20% or lmear regression criteria could not 
be met, plot and inspect the calibration data for abnonnal chromatographic 
responses. The inspection may indicate analytical problems. including errors in 
standard preparation, the presence of active sites in the chromatographic system. 
analytes that exhibic poor chromatographic behavior, etc. 
8260( note - All target compounds of interest must be evaluated using a 20% 
vanability critenon. Use percent difference when performing the average 
response factor model calibration. Use percent drift when calibrating using a 
regression ftl model. 
Include 8260C. 

8260C note - If the percent difference or percent drift for a compound 1s less 
than or equat· to 20%, then the initial calibration for that compound is assumed to 
be valid Due to the large numbers of compounds that may be analyzed by this 
method. some compounds wll fail to meet the criteria. lf the criterion is not met 
(i.e., greater than 20% difference or drift) for more than 20% of the compounds 
included in the initial calibration. then corrective action must be taken prior to the 
analysis of samples. In cases W'lere compounds fail. they may still be reported 
as non-detects if it can be demonstrated lhat there was adequate sens1tiV1ty to 
detect the compound al the applicable quantitation limit. Forsltuations when the 
failed compound is present, the concentrations must be reported as estimated 
values 

J3~ ~ 
t Z.o 

- ·-

- --

·- -

' ' 
\~ \I 

l ' 



Hl/25 105 R.0 

I 
I 

8.3.J 

i----- 18·2.5 
8.3.5 

Environmental cience Corporation 
SOP/Document REVISlON FORM 

8260C note - Calculate the mean response factor and the relative standard 
deviation (RSD) of the response factors for each target analyte using the 
following equations. The RSD should be less than or equal to 20% for each 
target analyte. It is also 1Bcommended that a minimum response factor for the 
most common target analytes as noted in 8.2.5, be demonstrated for each 
individual calibration level as a means to ensure that these compounds are 
behaving as expected_ In addition. meeting the minimum esponse factor criteria 
for the lowest calibration standard is critical in establishing and demonstrating 
the desired sensitivity. Due to the large number of compounds that may be 
analyzed by this method, some compounds wfl fail to meet this cfitena. For 
these occasions. it 1s ackno'hiedged that the failing compounds may not be 
critical to the specific project and therefore they may be used as qualified data or 
estimated values for screenin ur ses. 
lnsert attached table 4 for 8260(' Min RF s. 

8260C noll! - A laboratory control sample (LCS) should be included with each 
analytical batch. The LCS consists of an aliquot of a clean (control) matrix 
similar to the sample matrix and of the same v.eight or volume. The LCS is 
spiked with the same anal~es at the same concentrations as the matrix spike. 
when appropriate. When the results of the matrix spike analysis indicate a 
potential problern due to the sample matrix itself, the LCS results are used 
to verify that the laboratory can perform the analysis in a clean matrix. Also note 
the LCS for water sample matrices is typically prepared in organic-free reagent 

I 

~~ 
I '-"1 

I 

\~ . water similar to the continuing calibration verification standard In these _L_ 
1 

situations, a single analysis can be used for both the LCS and continumg 
calibration verification. ,___ ____ _ 



TABLE 4 

RECOMMENDED MINIMUM RELATIVE RESPONSE FACTOR CRITERIA FOR INITIAL ANO 
CONTlNUING CALIBRATION VERIFICATION 

Volatile Compounds Minimum Typical 
Response Factor Response 
(RF)a Factor (Rf)b 

Dtchlorod if1 uorom ethane 0.100 0 327 

C hloro methane 0.100 0.537 

Vinyl chloride 0,100 0.451 

Bromomethane 0.100 0.255 

Chloroethane 0.100 0.254 

T r1chlo rollu o ram ethane 0.100 0.426 

1, 1-Dichloroethene 0.100 0.313 

1, 1,2-Tric hloro-1,2,2-trifluoroethane 0.100 0.302 

Acetone 0.100 0.151 

Carbon disulfide 0.100 1.163 

Methyl Acetate 0.100 0.302 

Methylene chloride 0.100 0.380 

trans-1 . 2- Di ch I oroeth ene 0.100 0.351 

c is-1 . 2-0 i chi oroethene 0.100 0.376 

Methyl tert-Butyl Ether 0.100 0.847 

1 . 1-0ich! oroetha ne 0.200 0.655 

2-Butanone 0.100 0.216 

Chloroform 0.200 0.557 

1, 1.1-Trichloroethane 0.100 0.442 

Cydohexane 0.100 0.579 

Carbon tetrachloride 0.100 0.353 

Benzene 0.500 1 368 

1,2-0ichloroethane 0.100 0 443 

Trichloroethene 0.200 0.338 

Me thy lcycl oh ex a ne 0.100 0.501 

1.2-Dichl oropropane 0.100 0.382 

8260C -44 Revision 3 
August2006 



Volatile Compounds 

8 romodic hlorom ethane 

cis· 1 , 3-Di chloropro pene 

trans· 1 , 3· D lchloro prope ne 

4-Methy 1-2-penta none 

Toluene 

1, 1.2-T richloroethane 

T etrach!oroethene 

2-Hexanone 

D ibrom och! orom ethane 

1.2-Dibromoethane 

Chlorobenzene 

E thy I benzene 

meta ·I para· X y!ene 

ortho-Xylene 

Styrene 

Bromoform 

I sopropyl benzene 

1, 1,2,2· Tetrachloroethane 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

1.2·Dichlorobenzene 

1 , 2-Dibro m o-3-c h!oro propane 

1 ,2, 4-T richlo robe nze ne 

Minimum Typical 
Response Factor Response 
(RFr Factor (RF)b 

0.200 0.424 

0.200 0.537 

0.100 0.515 

O.iOO 0.363 

0.400 1.577 

0.100 0.518 

0.200 0.606 

0.100 o 536 

0.100 0 652 

0.100 0 634 

0.500 1 733 

0.100 2.827 

0.100 , .080 

0.300 1.073 

0.300 1 .916 

0.100 0.413 

0.100 2.271 

0.300 0.782 

0.600 1.408 

0.500 1.427 

0.400 1 _332 

0.050 0_129 

0.200 0.806 

" The project·speciflc response factors obtained may be affected by the quantitation ion 
selected and when using possible alternate ions the actual response factors may be 
lower than those listed. In addition, lower than the recommended minimum response 
factors may be acceptable for those compounds that are not considered critical target 
analytes and the associated data may be used for screening purposes. 

u Data provided by EPA Region Ill laboratory. 

B260C -45 Revision 3 
August 2006 



10125105 R.O 

Environmental Science Corporation 
SOP/Document REVISION FORM 

SOPIDOCH 330363 Current revision date & number: 
-..-=-=.-=-==--~~~~~~~~~ 

1130/09 R16 

Procedure/Method : VOC by GC/MS (82601624) 

Date Analyst Section Revision 

10/30/0 BW 8.3.4 Add Pentachlorocthanc and Cyclohexanonc to the list of poor performers. 
9 120 

__,.,.. 

-----~ 

.. ·-f~_Jc.q 
,/ 1-1 ~ 

/ -x--7 .. ~ .) 

// 
} :)--

/ -
/ - - ------~---

~--,_ - ---
~--

Reason* 
Approvals 

Supervisor I QA 
... -~-

JSlA.J 0 rz.o 

---

- -- ....----

.__ __ 
--

---

- --



 

 

APPENDIX D 

Laboratory DoD ELAP Accreditation
 
 

Sampling Analysis Plan 
Remediation of SWMU 39 TCE Plume 

NSA Mid-South 
Millington, TN 38054 

 



 

   
 
 

State of Tennessee 

DEPARTMENT OF ENVIRONMENT AND CONSERVATION 
DIVISION OF WATER SUPPLY 

 
 

Certifies That 
 

Environmental Science Corporation 
 

Having Met the Requirements of the Regulations for the 
Certification of Laboratories Analyzing Drinking Water 

is hereby Approved as a 
 

State Certified Microbiological Laboratory 
 

To perform 
 

Total Coliform - Enzyme Substrate Method - SM 9223  (Colilert)  
Escherichia coli - Enzyme Substrate Method - SM 9223 (Colilert)  

Total Coliform – Membrane Filter Method – (m-ColiBlue24) 
Escherichia coli – Membrane Filter Method – (m-ColiBlue24) 
LT2 Enumeration - SM 9223 (Colilert QuantiTray  51 wells)
LT2 Enumeration - SM 9223 (Colilert QuantiTray  97 wells) 

Total Coliform – Membrane Filter Method – SM 9222B 
Heterotrophic Bacteria – SM 9215B – (Pour Plate Method) 

 
For the Public Water Systems of Tennessee 

 
 

Laboratory ID Number TN02006 Effective through October 12,2012 

Troy D. Taubert 
Lab Certification Officer 

Tennessee Division of Water Supply 
 

This certification is subject to laboratory inspections, is nontransferable and supersedes  
previously issued certificates 



Certified Parameters - 2010 

TENNESSEE 

Environmental Science Corp. TN02006 EPA # TN00003 7/5/2010 

Attn: Judy Morgan 
12065 Lebanon Rd 
MOUNT JULIET, TN 37122-2605 

~ ~ Qfil§_ 

~ P2~ml!l§r# ~ lllu!!JIT~ Comcleta PT P!!b:il!!!' I 'till # 

D st llll e .. EMlll 

folal Chlorine Residual 1012 SM - 4500·CI G Proficiency Test 2125/2010 ERA I WS-162 

•11t11P11t19Pftl&• 

Bromide 1004 EPA· 300.1 Proficiency Test 4/22/2010 ERA I WS-164 

Bromide 1004 EPA-300.0 Pror1c1e11cy Test 4/2212010 ERA I WS.164 

DOC (dlssotved organic cartlonj 2923 SM· 5310 C Proficiency Test 212512010 EAA I WS-162 

UV 254 Absorbance 2922 SM· 59108 Proliciency Tes\ 212512010 ERA I WS-162 

HAA 

Total Hatoacetic Aclds(five)(HAAS) 2456 EPA· 552.2 P roOciency Test 2125/2010 ERA I WS-162 

THM 

Total T r\halome1hanes {TTHM\ 2950 EPA· 524 2 Prolicleney Test 212512010 ERA I WS-162 

IHllEU r 

2,4,5-TP (Sot>iex) 2110 EPA·515.1 Proficiency Test 212512010 ERA I WS·162 

2.4·0 2105 EPA· 515.1 Proficiency Test 212512010 ERA I WS-162 

Atachl0< 2051 EPA-507 PIOOc111ncy Tes\ 2125/2010 ERA I WS-162 

Alrazlne 2050 EPA· 507 Proficiency Test 212512010 ERA I WS·162 

Dalaphon 2031 EPA- 515.1 Proficiency Test 212512010 ERA I WS-162 

Al~slinlty 1928 SM·2320 B Proficiency Test 212512010 ERA I WS·162 

Calcium 1016 EPA - 200.7 Proficiency Tss1 212512010 ERA I WS·162 

Calcium Hardne55 1916 EPA· 130.2 Prcficiency Test 212512010 ERA I WS-162 

Calcium Hardness 1916 EPA· 130.1 Proficiency Test 212512010 ERA I WS·162 

Chloride 1017 EPA· 300.0 Proficiency Test 212512010 ERA I WS-162 

Chlonde 1017 EPA- 300.1 Pronciency Test 212512010 ERA I WS-162 

Chloode 1017 SM ·4110 B Proficiency Tes1 212512010 ERA I WS-162 

Conduc;tivtty 10&4 SM · 2510 B Proficiency Test 212512010 ERA I WS-162 

Cyanide 1024 SM · 4500.CN·E Pronc1oncy Tes1 212512010 ERA I WS·182 

Cyanide 1024 EPA· 335.4 Proficiency Test 212512010 ERA I WS-162 

Cyanidg 1024 SM - 450C>-Clll·G Proficiency Tesl 4/2212010 ERA I WS-162 

Cyani<!e 1024 OTHER· ketada 01 Proficiency Test 4122/2010 ERA I WS-164 

Fluoride 1025 SM-41108 Profioency Te&t 212512010 ERA I WS·l62 

Page 1 of 4 



Fluoride 

Fluonde 

tron 

MBAS (Foaming Agent) 

Niua1e 

Nitrate 

Nilrace 

Nilrate 

Nitrate • Nilrite 

Nitrate+ Nhnle 

Nttra1e + Nitrite 

Nitrate .. Nnrite 

Nt111te 

Nitnte 

Nitnce 

Nittlte 

Nilrite 

Ortho-phosphate 

pH 

pH 

Potassium 

Sodium 

Sulfate 

Surlat11 

Sulfate 

TDS 

TOC (total orge111c cart>on) 

Total Hardness 

Total Haronass 

Turtlldlly 

Tyrbldity 

Perchlorate 

Antimony 

Arsenic 

Barium 

Bari11m 

Berylli11m 

BerytUum 

CadmnJm 

EPA ~ 
Pa1ameter # Method 

1025 EPA - 300.0 

1025 EPA - 300. 1 

102B EPA - 200. 7 

1089 SM · 5540 C 

1040 EPA - 353.2 

1040 EPA - 300.0 

1040 SM· 4500-N03-F 

1040 EPA-3001 

1040 SM-41108 

1038 EPA- 300 0 

1038 EPA- 353 2 

1038 EPA - 300.1 

I 038 SM • 45<lO-N03-F 

1041 SM-41100 

\041 EPA-3532 

1041 SM· 4500-NO)-f 

1041 EPA-JOO.O 

1G41 EPA- 300 1 

1044 SM - 4500-P E 

1925 SM - 4500-H+B 

1925 EPA - 150.1 

1042 EPA-200.7 

1052 EPA - 200 7 

1055 SM · 4110 B 

1055 EPA- 300.0 

1055 EPA - 300. 1 

1930 SM · 2540 C 

2920 SM -5310 C 

1916 SM - 2340 C 

1916 SM · 2340 B 

0100 EPA· 180. l 

0100 SM· 2130 B 

1039 EPA - 314.0 

1074 

1005 

1010 

1010 

1075 

1015 

1015 

EPA · 200.8 

EPA - 200.8 

EPA - 200.8 

EPA ·200.7 

EPA - 200.7 

EPA· 200.8 

EPA - 200.7 

Q§J!. 
SludyTyoe ~ 

P roficlency Te st 212512010 

ProOctency Test 212512010 

Pror1ciem;y Test 2i2512010 

PruOclency Test 212512010 

ProHciency Test 212512010 

Prolie!ency Test 212512010 

PmfiCJency Test 212512010 

PruOciency Test 21:&'512010 

PmOciency Test 2/2512010 

Proficiency Test 212512010 

Pmlldency Test 212512010 

Proficiency Test 212512010 

ProOc1Bncy Test 212512010 

Prolidency Test 21251201 O 

Prof1Cten<:y Tesl 212512010 

Pro!kl&oey T&st 212512010 

ProOGte~cy TeSl 212512010 

Proliclertty Test 2125!2010 

ProOCll!ncy Test 212512010 

Prnllciency Test 212512010 

ProOcJenc~ Test 212512010 

ProOc1eocy Test 212512010 

ProOclency Te st 21251201 O 

Prollctency Test 212512010 

Prollclenc;y Tast 212512010 

Pi'Ofic1ency Test 2125/2010 

Pmnoency Tesl 212512010 

ProOoency Tes\ 212512010 

Proficiency Test 212512010 

Proficiency Test 2/2512010 

Proficiency Te~t 21251Z010 

Prolicienty Test 212512010 

Proficiency Test 212512010 

Proficiency Test 

P ro!lclency Test 

Profidency Test 

Pronaency Tttst 

Profiaency Test 

Profir:iency Tes\ 

ProfirJency Test 

212512010 

212512010 

212512010 

212512010 

212512010 

2/2512010 

212512010 

PT PrQl.'ider I WS # 

ERA I WS-162 

ERA I WS-162 

ERA I WS-162 

ERA I WS-162 

ERA I WS-162 

ERA I WS-162 

ERA I WS-162 

ERA I WS-162 

ERA I WS-162 

ERA I WS-162 

ERA I WS·182 

ERA I WS-162 

ERA I WS-162 

ERA I WS-162 

ERA I WS-162 

ERA I WS-162 

ERA I WS-162 

ERA I WS-162 

ERA I WS-162 

ERA I WS-162 

ERA I WS-162 

ERA I WS-162 

ERA I WS-162 

ERA I WS-162 

ERA I WS-162 

ERA I WS-162 

ERA I WS-162 

ERA I WS-162 

ERA I WS-162 

ERA I WS-162 

ERA I WS-162 

ERA I WS-162 

ERA I WS-162 

ERA I WS-162 

ERA I WS-162 

ERA I WS-162 

ERA I WS·162 

ERA I WS-162 

ERA I WS-162 

ERA I WS-162 

Page 2 of ii 



EPA ~ !a.!i.. 
~ Par1meter~ ~ Study Type Complete PT Provider I WS /! 

Cadmium 1015 EPA- 200.9 Pmficle11cyTest 212512010 ERA I WS-162 

Chromium 1020 EPA- 200.7 Proficiency Test 212512010 ERA I WS·162 

cnromium 1020 EPA - 200.8 Prolic1ency Test 2125/2010 ERA I WS-162 

C0pper 1022 EPA-200.8 Proficiency Test 212512010 ERA I WS-162 

Copper 1022 EPA-200.7 Proficiency Test 212512010 ERA I WS-162 

Lead 500-0 EPA - 200.8 Proficiency Test 212512010 ERA/ WS-,62 

Magnasium 10:! I EPA- 200.7 ProtiC1t1ncy Test 2125/2010 ERA/ WS-162 

Manganese 1032 EPA- 200.8 P roliciency Test 212512010 ERA I WS-162 

Manganese 1032 EPA- 200.7 Proflc:iency Test 212512010 ERA I WS-162 

Mercury 1035 EPA· 245.1 Prollcien<;y lest 2125/2010 ERA I WS-162 

Nickel 1036 EPA-200.8 Prolidency Test 2125/2010 ERA I WS-162 

Nklkel 1036 EPA- 200.7 Proflcloncy Test 2125/2010 ERA i WS-162 

Selenium 1045 EPA · 200.8 Proficiency Te!ll 2125/2010 ERA I WS·162 

Thallium 1085 EPA-200.8 P n:iliciency Test 2125/2010 ERA I WS-152 

Aluminum 1002 EPA · 200.! Proficiency Test :?12512010 ERA I WS-162 

Silver 1050 EPA· 200.7 Pn:ifrciency Test 2125/2010 ERA I WS-162 

S~ve< 1050 EPA· 200.8 Proficiency T 681 212512010 ERA I WS·162 

Zinc: 1095 EPA-200.8 Proficiency Test 212512010 ERA I WS-162 

Zltic 1095 EPA· 200.7 Proficiency Test 2125/2010 ERA I WS-162 

Escherichia toll, Cornert 3014 SM - 9223 Proficiency Test 212512010 ERA I WS-162 

Escherichia coli. Colisure 3014 SM - 9223 Proficiency Test 4122/2010 ERA I WS-164 

Eseherichla coll, m-Coli81ue24 3014 Profioency Test 2125/2010 ERA I WS-162 

Helerotrophic Bacteria. Pour plate me1ho 3001 SM· 9215 B Prollciency Te 91 212512010 ERA I WS-162 

Total Coliform, Colllen 3000 SM- 9223 Proficiency Tesl 212512010 ERA I WS-162 

TOlal Coliform, Colisure 3000 SM· 9223 Proficiency Test 412212010 ERA I WS-164 a- r 

DBCP (Dlbmmocii!Qropropane) 2931 EPA - 504 . I PrcllciencyTest 212512010 ERA I WS-162 

EDB (Ethylene dibromkle) 2946 EPA·504.1 Protlciem:yTast 2125/2010 ERA I WS-162 

P !Ul5 

Cnlordane 2959 EPA· 508 Proficiency Test 2/15(2010 ERA I WS·162 

Endrin 2005 EPA-508 Proficiency Tes! :1125/2010 ERA I WS-162 

Heplachlor 2065 EPA-508 Proficiency Test 2125/2010 ERA I WS-162 

Heptachlcr E p<tiide 2067 EPA -506 Pn:itlcrem:y Test 212512010 ERA I WS-162 

Hexachlorobenzene 2274 EPA-508 ProfiC111ncv Test 112512010 ERA I WS-162 

Lmelane 2010 EPA-508 Proficiency T e!Sl 2125/2010 ERA I WS·162 

Meth oxychlor 2015 EPA · 508 Proficiency Test 2125/2010 ERA I WS-162 

Slmazlne 2037 EPA· fJ07 Proficiency Test 2125/2010 ERA I WS-162 

Page 3 of 4 



EPA ~ Dale 
.Emn:!l!I! Pe!j!meterll Melhod ~ll.l!lll!:r'.11§ Comole111 PT Pr<Mder I WS If 

Toi.sphene 2020 EPA· 506 Proficiency Tes\ 2125/2010 ERA I WS· 162 

voa.-~ 1 

1, 1, J·Trfchloroe!hane 2961 EPA-524.2 Proficiency Test 212512010 ERA I WS-162 

I .1,2· Trlchloroetnsne 2985 EPA - 524.2 Proficiency T esl 212512010 ERA I WS-162 

1.1-Dlchloroethylene 2977 EPA -524.2 P11>ilciency Test 2125/2010 ERA I WS-162 

1,2 .4-Trlehlorobenzene 2376 EPA-524.2 P 11>tlclency T esl 212512010 ERA I WS-162 

1,2-0lchlorobenzene 2968 EPA ·524 2 Prolldency Tes1 212512010 ERA I WS·162 

1.2 ·D<Ctdoroelhaoe 2980 EPA. 524 2 Proficiency Test 2125/2010 ERA/ WS·162 

1.2·0tdllo11)1Jropane 2983 EPA· 524.2 Prollclency Tesl 2125/2010 ERA I WS-162 

1,4-Dlchlorot>enzene 2969 EPA-524,2 Pmfloency 'fest 2125/2010 ERA I WS-162 

Benzene 2990 EPA -524.2 Proflaency Tesl 2125/2010 ERA I WS-162 

Carbon Te1rae111oride 2982 EPA-524.2 Proflaency Test 2125/2010 ERA I WS-162 

Chlorobeniene 2989 EPA -524.2 ProOciency Test 212512010 ERA I WS-162 

cls-1 ,2-0ichloroelh'lfene 2380 EPA · 524.2 Proficiency Test 2125/2010 ERA I WS-162 

Ethyloenzeoe 2992 EPA ·524 2 P11>flciency Tes\ 212512010 ERA I WS-162 

Methylene chloride (dH:hlon:>mell'1ane) 2964 EPA-5242 Proficiency Test 212512010 ERA I WS-162 

S!)'rene 2996 EPA -524.2 Prollc1ency Test 2)2512010 ERA I WS-162 

T e1rachloroe1 hylene 2987 EPA -52~ 2 Proficiency Tes! 2/2512010 ERA I WS-162 

Toluene 2991 EPA· 524,2 Proriciency Test 2125/2010 ERA I WS-162 

trans-1 ,2-d1chlortleth1"ena 2979 EPA· 524 2 Prolicieocy Te!il. 212512010 ERA I WS·162 

T richk>l'Ol!lhyleBe 2984 EPA· 524.2 Proficiency Test 2125/2010 ERA f WS·162 

Vinyl Chloride 2976 EPA· 524.2 Proficiency Test 212512010 ER.Al WS-162 

X)'lenes 2955 EPA-524.2 Proliclenc;y Tes1 212512010 ERA I WS.162 
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State of Tennessee 

DEPARTMENT OF ENVIRONMENT AND CONSERVATION 
DIVISION OF WATER SUPPLY 

Certifies That 

Environmental Science Corp. 

Havi~g Met the Requirements of the Regy.lations for the 
Certi]tcation of f.,afJoratories Analy_zing-Drinking Water 

is hereby Approuea as a 

State Certified Laboratory 

To perform 

Parameters as listed on the certified parameter list 

For the Public Water Systems of Tennessee 

Laboratory ID Number TN 02006 Effective through June 16, 2013 

Troy 0. Taubert 
Lab Certification Officer 

Tennessee Division of Water Supply 

This certification is subject to labor:ator:y ~nspections, is nontransferable and supersedes 
previously issued certificates 



CHRIS CHRISTIE 
Governor 

KlM GUADAGNO 
Lt. Governor 

Judith R. Morgan 

~tate of ~ .efu J.l.er:s.eu 
DEPARTMENT OF ENVIRONMENTAL PROTECTION 

Office of Quality Assurance 
401 EIESt State Street 

P.O. Box420, Mail Code 401-02D 
Trenton, New Jeney 08625-0420 

Telephone: (609) 292-3950 
Facsimile: (609) 777-1774 

June 23, 2011 

Environmental Science Corporation 
12065 Lebanon Rd 
Mt. Juliet, TN 37122 

Dear Ms. Morgan: 

Re: Corrected Annual Certified Parameter List 
Laboratory Certification ID# TN002 

BOB MARTIN 
Commissioner 

A corrected Fiscal Year 2012 Annual Certified Parameter List (ACPL) that reflects the current 
status of your facility is enclosed. If there are any discrepancies, please contact your Laboratory 
Certification Officer to verify information and make arrangements for a new ACPL. 

As always, we are available to discuss any comments or questions. Please do not hesitate to 
contact your laboratory certification officer or me. 

Sincere , 

Joseph F. Aiello, Manager 

Enclosures( s) 

New Jersey is an Equal Oppornmity Employer , Primed on Recycled Paper and Recyclable 



Nc:w ,lcrsey Oepartmcul of [nvironmcnlal Protection 

~utional En vironmcutaJ Laboratory Accredilation Program 

ANNUAJ, CEr~TTFfED PARAl\lETER LIST ANO CURRENT STATUS 
IUTeclivc LU tif 071{11/1011 until 06/3012011 

Lulwrntory Name: E.NVlRONlVffiNTA I. "'''IENCE CORPORATIO~ Lllborulor~· Number: TN002 Activity In: NLC1l0001 
l !Ol15 LEBANOK RJl 
M1 . .lliLlET, TN 3i122 

C~lcgon: CAPOI - '\tnio•. lnMg. P11n1mcler1, !'ifon-M~tals 

l!ligibll~ tu 
Repnn 

S1111u~ ~JData Stntc- Codt> l\h11·h rcrhnlt1nc flescriplio11 A111mH·cd \terhQ<l 

('('1!11i.:tl Yes NJ CAPO l.000Cl5 Ac I h .. :nn.il ConduL1JVll)' [El'J\ 11..j 

Certuied Yes !.\J C:.t\ PO 1.00068 Al: l11emuil Cunduclivi~ llf'AK] 
Ce.n1fted Ves NJ Ci\POl.OOOin Ar The1111QJ C'onductiviry [EPAK) 
C'emfled Ye:.> NJ ( l\P0!.00100 .... t: 1 lmnnal Comfoctivit) 1FrA K] 

l 0H l~l:f>ry: C AP03 - ,\lmo~phtric Oq:aoic 1'ar1U11c1en 

Eligible t<i 

Report 

Sl.ll!O~ :\J Data S1.111r Codt \111lrb Te<bnlquot Defcription Approwd !lrlelhed 

O::rtiticd VC5 )II) Cr\P03J)OOIO AF S 11rnplin11. T c:dl!lr Bags I EPA. 0040] 

C'cm fiet! Yes NJ G\P03.001 flO "r GC"IM S, Curu~tcn. 11!1'.\ l"O-J SJ 
Ccn1tird Yes "IJ C-AP03.00184 Al· GCJM S, Cnmstcr~ I FP/\ T0-15) 

C:<"UihL••I Yes NI C AP03.001 H'i AB GC/M '\, f'ao1~ltm [r:PA I 0-15 J 

Cc<lllietl Ye,;, NI C:\POJ.il02 I 5 1\1! GC/MS, Canislt:n [I:'.PA.10-15] 

Ce111fk-d v~ 'IJ r ."1'0 3. OOlli AF CJO MS. laui~L::rS [EP.-\ T0-15) 

( cnilkd Yes "'II C.o\P.H.00230 Al: GOMS. Ca.nislen> n~r" T<HSJ 
I ~11ic1! Yes NJ CAP03 00250 AE GC1\'9S. C<l.Dlst<:r> IC:PA TO-lSJ 

< l'rtilicd Yes t.:J CAP03.002S5 AE OCJ\iS, Canb1.ers WJ'A 10-151 

C..:nili".1 Yes t.J CAP113.t)()2(\(J Al:: U<..'J IA s. Cuu5ter.; lf~PA T0-15] 

renilicll Ves NJ CAl'03.Cl026S 1\1.!. uC./\iS, Cari1st1..-,s !EPA f0-15J 

CcrtificJ V.:s "IJ CN'03 .001 '10 AF G('/MS, rarust.c:rs (EPA f0-15) 

C c11llicJ Yes "11 CAP03.lXt275 "E GC'MS. Cnrj$lc'1' [H'A ro- 151 

Certified Yes NJ C APOJ.00301 • AL; GCMS. C~n~1el'll II~!>A T0-15) 
Ci:rflfietl y~ Nt C APOH103CJ5 .\E G< ·1MS, <'~nis1ers IFPA ro-151 
Ce1111icd Yes NJ CAP03.003J11 Al- GC '.'M~. Canis1cn; (H>.\ l'O-i :i) 

Ccr1ifi,·d YCli t\J C,o\1'03.0031 'i •\E (iC/MS, C'anhrte111 1r·rA 1'0· I 5J 
Ci:rtificd Y1:1o 1-:J CAP03.00325 1\F CiCIMS. Cun.isters [bl'h T0-15] 

Ce1titk,1 Yes l\.J C'APOJ.003:35 <\F <iCIMS, CaniSlcrs IH''' ro-LsJ 
L'emtied Y.:s t.;J C APIJ3.00J·\2 ,,r GOMS. Ca11i~tcn; 11.!r .... rn-15} 

C'c111fiod Yr,s .. J CAPOJ0-03 0 Al' Ol'tMS, C.ini.'"T~ IH'A ro-1s1 

Cc111fir .. i Yes ~J CAJ'0300l5'.I <\l: (J( / M!), Cani!-ler.c. lfil'A 10-15] 

KEY Al~~ Au end &ni~ion~. !IT ~ Biological I is.~ucs, 11W ~ Drinking Water, Nl'W ~Non-Potable \VJtc1. ~CM ~ Sohd anti Chemical ~atctid~ 

- Anmutl Cerlifictl rara111ctc1111 Lisi - Effect in dS I ,f 0710112011 u1ml 01.li ~ (l/'2.012 

1'11riunl!kr Dtscripliun 

~1rbon Oio'.kide 

Meth.inc 

~llmten 

OJ1.yge11 

1"11 r.m der Duc.riptl1111 

1 IJJ.Lar<loWi orga rue~ 

'\cetalJcliydc 
Acctunc 

/\.:l"tuuitrile 
/\llyl dlloride 

tkn:Lt:n.c 
t3C1Vyl chlonde 

u11 .. modichl<1rometll11nt 

Aromofonn 
Bu1111ut11e1 bane 

IMudical!(l,3-) 

Ca1h•m disulfide 
,~art.on letr.ich!ondL. 

Chlr>l\ihe1a.cnc 

c 'hl\>roctlmne 

C 'hl<1rofonn 
(. lolnr<lllllllhanc 

Chlorotolucnc (2-) 
C'ychlhi!xanc 

Di bro mochlomm el hanc 

Dtbrumoetban.: { 1..2 · ~ I EDR) 
Dichlorobcn:woc ( ! ,2 ·I 



Ne,,· Jcr5ey Dep.11rtmenl or E11vironmmt11l Protection 

National Environmental Lubor:ttory Accrec.Jitntfon Program 

A~~UAL CERTJFl~D PARAMETER UST ANO CURRENT STATUS 
[ffr(tiYe as of U7/0lf201 I ualil U6/30120J2 

Labontory Nllln<': ENVIl~Qr\'1.(E~TAI. S\fK~CE CORPORA'nON Laborutol') Number: TN002 Acthity ID: !\1_,Cl IOOOI 
12065 LEBANON RI> 
.MT. JtJUET, TN 37122 

C•tey,ory: f'AP03 - Atmo5pl11~rk Orgunk P~nntc\en 

t.Jigibll' lo 

Re11ur1 
Staflls ,...J Dat1 sa.tc Cetde Mlltrh Tecl111iq11r Dacriplio11 Approved .'.\fdh911 

Certified YC!I NJ CAJ'QJ.00360 AE GGMS, C~nista11 (EPA lU-IS] 

Ccnili~d Ye$ NJ CAP03.l)(l]65 AE GC'MS, Cani~ter; (F.P/\ f0-15) 

Ccnilic·d Y~"f> NJ CAP03 00368 AE GC.IMS. C311i~tcn; [EPA 10-15] 

Certified Ye.~ NJ CJ\POJ.00370 l\E GC/MS, Ca11istoo; [EPA TO·ISI 

Ce11ilied Ye~ NJ CAP03.0037S i\E UOMS, Ca1li~tcrs [EPA '10-ISJ 

Ccnificd Ye> NJ CAP03.00380 i\E GC!MS, Ca11isCct'>\ IEl'I\ TO-JS) 

Cc111ficd Ye~ "'' CAP03 00384 AF. C'i{'J MS, Canis•~~ IEI'/\ TO-JS) 

Ccrhlicd Yes l\J CAPOJ.00385 AF. GC/MS, C inislrrs (EPA TO-l5J 

CcriHieJ Ye~ NJ CAP(13.00.3Y5 AE' GCiMS, Otnisle'J'> (EPA T0- 15] 

C1..-nitiru Yes NJ CAP03 00400 AE GC:MS. Cmiskrs IEPA 10- 15} 

Ccrtilicd Yes l\J C/\P03 0(>401 AE GC1MS, Cmisle!'I [EPA T0-151 

C'crt1tie.I Yes l\} CAPOJ.00405 AE GCiMS. C:ini~tt!!'i [EPA TO-JS] 

Ccrtiliocl Yes tlJ CAl'03 lll.H40 AE GCJMS, Caui~l~"ll' !EPA T0-15] 
Applk'tl :-.lo l\J CAP03UO,m AE GCIMS, (' Jui:ltcno [EP1\ T0-1 5] 

C!!rtitioo Yes M C/\P03.00465 AE OC!\.1S. Canister.. [l:l'A T0-1 5) 

Ccniliccl Ye~ NJ CAJ103.00~80 Ali OCiMS. c:~ni-ten [FPA TO-l 'iJ 

Certified Ye~ NJ CAPU.tu0487 AE GC/\.1S, C mislcN [.EPA 1'0-15] 

Cc1tilie<I Yu.~ NJ CAl'U~ 00490 AE GC/MS, C:u11~1<m; [EPA T0-1 5] 

Certifi<"d y~ '.'lJ CAJ'03.0049ll. AE GCtMS, Cuuster.; IEPAT0-15] 

c~11ified YC8 :-<J CAPOH1U51 JO t\E Gr IMS. C111ister.; [FJ'J\ T0-15] 

O:nifi.:d Yes 1'J CAl'tl3.00:'05 AE GC" 'MS, Cinim:rs [EPA T0- 15] 

Cenilied Yes '.'J G~3.005ll AE GCIMS, C.1.msi.:r.; [EPA T0-15] 

Cmified Y1-'1' NJ CA!'<lJ.D05 l" Al! GCJMS, Canister.; (EP!\ T0-15J 

Certified Ya; NJ C.o\POJ.IJ0'\20 AE GC/MS, t';inu.tcrs IEPA T0- 151 

Ci:rtiJic:d Yes ~1 CAP03 .00525 1\E GC/MS, Ca.111s1e1s [EPA T0- 15] 

Ccnified YcR NJ CAP03.P053U AE GC/MS, Cnmsters [EPA T0- 151 

CeniUed Yes NJ CJ\POl.00535 AE GC'JMS, Canister!! [EPA TO- IS] 

Certified Yc:s NJ CAJ'QJ.00545 AE GC/MS, Canistcll'i IEl'A T0-15] 

Cenifa'\l Ye..~ NJ CAPOJ.00550 11.E GC'MS, Ci111istcrs [EPA 'J0-15! 

Cenifiod Yes NJ CAPOJ.00~55 AE Q('./l\llS, 01ni!llcrs [El'A T0-15] 

Certified Ye~ NJ CJ\P03.f.lU56 7 AE' GC:"1S. C.Oni~c c:ri; IEPA T0-15) 

Cenilia.1 Ye~ NJ CAPOJ.006 12 At Gc•:\iS. C110J9tc~ IEPA T0-151 

KEY: AE - Air aDd Emirntill.'I, BT = Biological l'is~1.1es, [}\\'=Drinking Watr.r. NPW - Nun-Pola.hie \\tater. SC~t - Solid and Chemical Materiu 

·- Al1ou:d Ccniticd Paraml'ters L1M -·· Effc-::tive 11!1 nJ i)710ll2.111 I i.ntil 06/J0/2()_2 

Pan.meter Detcriptloq 

Dichlorobcw..euc ( 1,3-1 
Dichlorobcr\Zt'nc ( 1.4· 1 
Dicblor0<.i1llunn1111ethaoc 

Dichlonxthan~ ( l. l-> 

Dicblorootha.o<· ( l ,2- t 
DichlorO<'thcnc (1.> -) 

Dichloroothcn~~ (cis· l .2-J 
Dichloroethem· {lllll).~· 1,2-l 
Dicblornpr\>panc ( 1,2-) 
Dichlumpm(l<!PC (ci!-1, l-) 

Dichiaro prnpcne ( 11111115-[ ,3 -) 

Dichlornteirafiuornctbanc ( l ,2-) 

Dioxane ( 1.4-) 

Ethauol 
Ethylbetl'.r.cnc 
Ethyltolucnc (4·) 
Gasoline mngc c11111mic 
Hexachlorobumdic11c ( l,.l-) 
Hex.anonc l2 ·) 
Heptanl" (n) 

Hc.'Ulll<: ( n ·I 
lsopropanol 
lsopropylbe111enc 
Methyl alcohul ( \'fctl!ll1101l 

Mclhyl eth}l kctom: 
Methyl iodide 

Methyl isobu\yl kl'lunc {MIBK) 
Mclhyl meth~crylutc 
MNhyl tei1· l'utyl clhCf 
~el.hylent> chloride (Diddommethaae) 
Naphlhaleml 
Propylene 
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Nt~ .Jersey Departnum1 of Environmenhtl Protection 

~a1iom1l £D\ironmc11t:1l Lahorator)' Accreditation Progrnm 

ANNUAL CERTlFfED PAlu\METERLJST J\j D CURRENT STATUS 
Ufo(."l iYc o of 4171tll/2Ull unlil 06130/20 12 

L11hnrat1>ry Name: ENVlRO~'\fE~T,U. SCIENCE CORJ><mATION Lahurntory !\umber: TN002 Activity ID: NU' l IOOOI 
I Z06.5 L.EBANO~ rm 
i\fl . . Jl;LJET, T r-; .'7 l22 

< ~tt1rnry: { ',\J>l)J - Atmu•r•l•crll" Ori1111ic P1munt'lc:1·' 

Eligible to 
ll.eporl 

Staf119 NJ Dar. Stitt Code MalJ'fJ: r ac h.lllq u t D i::sc:riptio11 Approved Method 

Cr.st11icd Ves ~J CAP03.00625 ."-E G('.'MS, C"~11isie11; tl!l'h ro-1s1 
r •:rn fie,\ y.,,, \J O.P03 00635 .... ,. GC'IMS, t"<lnisteis ll'PA T0-15J 

t"t•111f1oJ Yt:'i' ~J CAP(l3 04'J64n ..... GC.'M:i, C'dDJStC'IS ll::l'A TO·l5] 

1 ·cn111ed Yes loll CAP03 006.t5 AE GC/MS. C.mi~t~lll (l!l'A TO-IS] 

l'erufi..d Yes NJ CAPOJ.00650 AF GCiMS. CaniMers IEP.6, 1'0-ISJ 

Cc1111icJ Yes NJ CAP03.00o52 Al! tlCfMS, Canisters '.EPA ICi-15] 

Ce111fit<I Yes NJ CAP03 00655 AF! CIC iMS, C",.ini~lct's rnJ>A f0·15) 

Ccrllfic:d Yes NJ CAP03.0061'Jf) :\i! llC/MS. <.:.:ini5tclS 'F.PA TO I SJ 

C'cr111icJ Yt:::. '-J CAPGJ.()()()62 .'\[• GC.MS, Canish:rs .!!PA TO-tSJ 
Ccmfic:J Yes "l CAPt>3 1.l06b5 Al: GC:~IS, C.llnistcrs .EPA T0-15} 

Ccmfi,,J Yes NJ C'.l\PU3 OOb 71> Ab Q('1MS l'Amsters . L!PA T0-15! 

f"cr1ifietl Yes NJ C'AP03.00fJ7~ M. CJCIMS. Canish:.rs 15p,, TO-I 5) 

Cert1lioo Yes NI CAPOJ.00680 Al! GUMS. C<111bters t::l'A'f'O·LS) 

f:cmtieJ Yes 1,jJ C:AP03.00fJ8·1 Al: GC1 MS. C.misu:rs (f:l'A TO- LS] 

CcmticJ Vcs '4J C:AP03 00685 l\f, ( il iMS. Clnisters tEPA T0-15] 

Ccrt:fio.i Yes 'IJ C A.P03.0071JO I\ I: (iCIMS. t.::.;mistt:.~ IEP1\ T0-15] 

Ccr·l'fic.1 \'~ l,lJ CA l'QJ .00705 Al· UCrMS, C311.1st.eis 11:1':\ 10-15] 

Cci111lc..l Vr.s !'-.IJ CAPIJ3.007IO Al: (it'Jl\IS. Canister?> lf'l'A n).15] 

Cc:rt11lcd Ve~ ~J CAP03.0071j Al· GC 'IMS, C.:3niscm IJ-'f'A T0·15l 

Cc111ticd Yt:s NJ (' i\P03 .00720 /\I (ICIMS, Cunistet:5 fEP.<\ T0-15] 

Ccrt1fl~d Ye~ NJ CAPOJ_QQ?:!'.'i Ar GCIM!":i, Caniste~ [Fl',, T0-15] 

tc1111k1I 'ie~ NJ CAP03.0U7311 AI= OOM5.. Canisitrs iFPA ro 15] 

C1tri,:.,r~: SOW() I - Mio 1.1hiologiC11I l'aramcten 

Eli~i!tl~ tn 
Re1lo11 

S11111u N.I Dalli .StHtc Cotle Ma1rh '1"1:cb11h1ue Desc:ription Appn n •cd M cllu11I 

Applied So NI SDWOL05000 llW I JNl'U MLli I Aut•>.il1wJys1~ Cohlcn !:>y,;temJ (SM ')"~ 1 B I 
( (' . J\ I 

'' Pr•hc.l 'lo 'lJ SDWOI 06tl~ I DW P.1onbra11~ Filler- M-Ct>Hhlu~ 2-1 1 cs• IO J'ltER I fdch Company I 
(·numarn1 no 

< onlk•I Ye.; '-IJ SDWOI 1450() ow hltm1i•Jt1'l'. I St FA fl:'PA li•12J !EPA 1623J 

K FY Al! - Air ::11lll En11ss11>1:~. JlT - Biological r1,su~'• OW · Onnking WHl~I , \!PW - ~on·PNable Wa\c1, Sl'M ~ Solid on<l Chctm~al M3Lerfab 

· - Anuuol Certified P11rdm1;te1s List - Ert:(:(,11vc .is ol 07/UJ/201: un1il OliilO::io1 ~ 

Par11mrtcr D~rlptJo11 

St)'fcne 
l 11cblorob~e (1,2.4-) 
I nmethylberu.cn~ (I ;-, ~.) 
fmncth~lbenunc ( l ,2.4· I 

I ri1m.1hylpenLane (2.2,-1 l 

r cn-hutyl ulcobnl 

r eu:acl\lo ro etnunc: c I. 1,.2 2 ) 
I .:1rachloroethcue 

ri:trahydrofurdJI 

le>luene 
T richlomelhanc (I , l . I· J 

rnch.lornuthanc (1,1.2·) 

l nchlt>1llcthen~ 

[1khlomfluoromctha11c 

lti.::hloro r l, l,2-) trinunmcthBnc 11.2,:!-J 
Vlllyl actblle 

Vinyl hmmide 

\!m;-1 chlod<.le 

Xylene{m-) 

Xylene (o-) 

X.ylccte (p- ) 

l<vl~es (1m:d) 

l'11ramcler Dtscl'ipliOfl 

folal colifom1 I £. ' <•11 

Tola( coliform .' J!. n•l 

Cryp1ospondium 
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Ncl'I Jersey Dc1u1rlme11t of F:n\'ironml'ntnl Protection 

~ational Environmental Laboratory Accreditation Program 

ANNUAL C'ERTIFIBD PAR._.~J\'CETER LIST A D CURRE~ STATUS 
Effi>clh•t' aSllf 07/0 11201 1 until 06.'JU/2012 

Laboratory i'iomc: ENvrRONl\f EN rAL SCIE!\TE CORPOH.ATION Laboratory Number: TNOU2 Adlvity ID: NI.C l HlOOI 
12065 LEUA.'ION RD 
MT . . JUl.11!.:T, TN 3il2.2 

Ca1ei:ory: ~0\\'02 - lnorgirnic Paramett'n focluding l\a 1 Ca 

Eli~ible co 
R•·pon 

Statu.s NJ Dafa S1acc C'ode 1\1111 .; , Tcchniciur Ducdp1iun i\pproHil M etb<id 

Cmilicd y~ IV SDWOl.Ul<Xl(I DW N~phclmm:ufu rEP,\ 180 I] [SM 2130 01 
Ccnifi.:d Yc:i l\J sowo2.02000 OW Autonutl.:<I C'a<lm1um Reduction [EPA 353.2J [SM 4500-NOJ FJ 

Cenilied Ye.~ 1\J SDW02.041100 DW [on Cbru1ui.to,kniphy [EP.~ 300.0J [SM 4 I lO BJ [EPA. 300.J) 

Ccrtifi~d Yes NJ SDW02.0601)(1 mv Autonrnloo C:a<l1111um Reduction [e'.P!L 353.2] [SM 450(}.NOJ FJ 
Cc1tificil Ye~ NJ SDW02.0ROOO D\V Ion Chrcmut11gn1phy [l:;.l'A ~OD.OJ [SM 41 IV BJ [EPA 300. I] 
Ceni!ictl Ye~ NJ SDW02. l4000 l>W lou Chrom1lography IEJ>A 300.0l [SM 4J to 13] [EPA Ju(} 11 
Cenilied Yc:"S NJ SDW02. I SlllJCI i>W S~1mpbNornct1ic. Distill, Amenable I SM 4 501>-C:-J C.G] 

Ccnificd y~ NJ SDW02. l.i IUO ow SJJe('liophN01m:llic, Di'ltill • .\.1anuat ISM ~sno.c~ c,cJ 
Ccnilicd v~ ~J SDW02. l 5 I iU DW UV. Disliib1uon. Spootrophotoml'llic JOTilER Kclatfa-01] 

Ccnilied Yes :-11 SDW02 15200 l>W SpN;tlopll<·tomctnc. Di.~till. Semi Autolll'll.xl I F.1' A DH j 
Cenifi~d YC5 ~J SDWO? I Q()()O ow Ion C'hwmJlc>grJphy I EPA 300.0j [SM 4110 BJ 

Certified Yes ~J SDW02.2llO(IO I)\\' ICP I EPA 200. 11 
Certified y~ NJ SDW02 2401.lO DW GravWJt'lri;: Al 180 (SM 2540 CJ 
Ceniiicd Y~.s )'.J SDW02 270110 DW IC'P [F.PA 2il0.7J 

Ce11iticd Ye~ ~J SDW02.27l00 DW rilriu1c1ric, E!JTA \SM 3500-Ca D (181l9lh c'1JJ [SM 3500-C'~ 13 
(20th ed)] 

Certitic..I Ye,; NJ SDW02 27201} DW Ca as Ca1 bonalc jUPA 200.?J 

Ccrt1fil-d Ye~ NJ SDW02.2730ti DW Jl<lrdncss lly Culcul:atitin IEl'A 200.7] [SM 3!2(JBIJ l 1 IB UI 2340 BJ 
Ccrtilit'.d Yes NJ SDW02 27400 OW Tiuimelnc, EDT A (SM 2340 C] 

C'enifi.:J Ye~ Jl,J SDWU2.28\)U0 [JW Tillim~nc lnJicato1 {SM 2320 BJ 

Ccrt1iieJ Ytf. ?\J SDW0?.29lJO ow AutomaJed Ph1-'1111le [EPA •50.1J[S\.i4500-NIB Gj 
Cc:nifioo Ye..~ Jl,J SDW02.2950<l ow [on l'hro1mt\"Ji:,r:iphy (EPA 300.0J 
Applied 'In l\J S D\\'02.29600 ow Ion Chn:111u1og1aph; iS'.\14110 BJ 

Certified Yes l\J SD\\'02.3 1 O(lf I OW Ion Clun1mtov.raphy [EPA 300.0J[S~ <I 110] [EPA 3UO 11 
Ccr1iGcd Ye~ f\J SDWOV li <lO DW Jun Ch1v11111tography jEl'A 3000] 

Certified Yes "J SDWODIJ20 l)W Inn Chrumatogr.iph~ [EPA 314.0) 

Cettif1~d Yus l\J SDW02.3 l l.UO nw Inn ChrmtUJ\\Jgmphy [F.l'A JOO.OJ [EPA 300.l J 

Certilit'd Yes KJ SlJW(l2.3200U ow Plntinwn-Culmlt IS\11120 BJ 
CcT1ific<l Yes ~J SDWO:I .~30ilU DW '.\1cthylc11c llluc [SM 554U C'] 

Ccrtifi«l Yt>s NJ SDW02.3400Q l)W Con.si~Lcnt ~~'lie:. [SM 21:'i0 BJ 
Cenifit·d Yo..'!I NJ SD'l\'02.35000 vw Con<luct'1UC:C ISM 2510 BJ 
Ceirificd Yes ~J SDW02.3 7000 OW Colc•nml!lric l<;M 45l~-P f.I 

KEY· AE ~ Air and F.missioo.~. BT - Biological I L'!.'nll:!I. OW = Drinking Water, NPW l\un-Pol3bk Watel". SCM = SnhJ :and Chemical .l;tateriaJs 

-·-·Annual Ce1tified Para.aeten List - Effc~ti•·~ a,i of U7!01'20 I I until 061\(//1012 

Panmeit'r l>~scriptiou 

Turbidit) 

Nitrate 
Nitr.nc 

Nitrite 

Nu1ite 
Fluoride 
C)'ani<le 

Cyanide 
Cyanide 

C'yamde 
Sulfu1e 
Sodium 

Total dli!;(il.,.etl ~ohds 1 I lJS) 
Calcium 

Cale i um· b.11\lnc:.s 

Calciuru-hat<in<·sH 
T ()ta! hnnlness 

To1al hardnc.~s 
Alkalirnty 
Ammonia 

aromid~ 

3:omide 
Chlo1ide 
Chlorate 

Pcruhkm1tc 

Cblontc <mon1hly) 
Color 

Foamiog agt·ni-

Odor 
Condu~1ivity 

Orthophosphate 
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New Jersey O.:?pa1·tmcn1 of Environnwutal l'rotl'ccion 

l\utional E.11vironn1cntnl Laboratory Accredi1:1tion Program 

ANNUAL CERnFfED PARAMETER UST ANO CURRENT STATUS 1 

Effcctiv~ A8 of 07/0l/2()1T w11il 06/3111ZOl2 

Litborntory Name: K'IJVlRONMENTAL SCIF,l'iCE COHPOl{!\'l'JON 1.ahoni1ory Number: T.'.'1002 Ac.Hvity ID: '1L('J lfl001 
1 ?065 LF~RA ... "'IOl\' ·ru> 
l\IT. JCUET, TN .37112 

('pl~Ur)': SOW412- lnol'ganlc Pua meters lncludlnl? N11 ~ C1 

E.ligible tu 
Rcpurt 

:'it<1IU• NJ Data .S1111e C111tt: Ma.tr·h 

~l'flliol 1\:11 NJ SDW02.395111 ow 
/\l'pljc.i P.:o NI SOW02.396011 uw 
C'ef1tlicd \'cs NJ SOW02.30610 nw 
C..:111fictl Yes NJ SDW02.4000ll DW 
Cc.11ifii:J \'es NJ ~DWfl.2.SilOOO DW 

<"nlcgGry: SDWO~ - A11alpc-lmn1cd.iatel}' lnori:1111ic Punnucttr 

IWitibletc; 

St•llH 
C'..enifled 

C'enilied 

Rep on 
~J 0.111 S111le Code 

YCil 

YtS 
NJ 
NJ 

SDW03.03000 
SDWOJ.080(10 

C•ki;:nr~: SDW04 - lnur11,11111c Parameten, ~1clllls 

SUIH 

CCllilied 

C'cnilie11 
c .. 11ificJ 

t.:111tictl 

Cc:nificc! 
Ccnilicd 
(en.iii~ 

Ct'nificd 

Ce1t1licd 

c~11ifil:d 

Ci:itificJ 

c~nilir.J 

Crrt1ti"'1 

f"r1titfot1 

lrligiblt to 

Report 
NJ Dal• 

Yes 
Yes 
Ye:. 
Yes 
Yes 
Y!)S 

Yi::; 

Yes 
Yes 
Ye11 
Yes 
Yes 
Y..:.s 
y~ 

Su.te Code 

NJ SDW04.0300n 
NJ SDWfl4.07UOO 

NI SDWll4. I 200() 

fl.J SOW04.J6(100 

Kl SDW().! 17000 

"" SDW04.2!l<lllir 

~1 5DW°"'.2 IOlln 

NJ SDW04.2~000 

\:J SDWl\4.250()(1 

NJ SDW04.28000 

NJ SDW04.29000 

XJ SDWO.U30IJl l 

:-.IJ SDW04 J.!fll).• 

NJ SDW04.~70(),) 

DW 
nw 

Mau;• 

nw 
nw 
nw 
[)W 

llW 

PW 
DW 

nw 
llW 

DW 
nw 
llW 

nw 
llW 

rcchnh1~c Oe<Jcription 

t>croulf111c- UV, Filirauun 

lhgh Temp Combusuon 

Per~ulhtt'·UV 

Pymly~1), Tillimctric 

!.pi..i:rrnrhntometric, Culculat101> 

Technique Descriplion 

DPD, Coll)rimci:ric 

E lo::trornetric 

T cc.b u.ique Dcscrlptif111 

l("P 

lrl'IMS 

IC1'tMS 
IU' 
ICl''M\ 
IC't' 

IC J"M~ 

II I' 
I! 1'1MS 
Ill' 
1r P/MS 

I( !' 

Ir l'ft-.t c; 

IC!' 

•\ppro\•ed \1e1.trnd 

[SM5110C) 

ISM s.111) BJ 

JSM ~310C] 
ISM SJ.21) li) 

ISM S'>lfJB] 

[SM 4SOO-CJ G] 

[SM 4500-H BJ[EPA IS!l 1J 

Approved 'ttetbod 

I EPA 200 7] 
[LPA 200.&] 

I L!f>,\ l()(I &) 

[l:Pt\ WO 7) 

[FP1' 200.il] 

[EPA 200 7] 
IEPI\ 2r10 81 
ffl'A 20\1 7] 

r w" ioo s1 
!cl'/\ iou.71 
l EM 2{11) lJl 
IEl'A. .!t'IU 71 
11-l'' 2(10 8] 
ll·l'A WO i i 

K l'Y ~I! Air and E1n1i;s1on~. IH - Oiolog1cJ1l Tissuc.o;, DW = Drinldng Wr1t1w, NJ'W = Nr>n -Potablc Water, SCM ~ Sohd and Ch::mkal Materials 

l'11ramctcr Dcscriptio11 

l hs•oh·ed orgaruc ecut•m 11)(1(":) 

fo1t1l organic carbon I TOCJ 
I mnl o~anic c:arl>on ITCH. J 
fora! organic halides ( roxi 
! IV-~b.~nrbing CCJllll"Utll\d,, 

CbltJJmc - ruidlW 

pH 

Pan.meter Daeripcion 

Ah.1minum 
l\nlirmmy 

i\t'SOOIC 

flamun 

Oarfora 
l:lcrylliwn 

Bcryll1um 

Cadmiwn 

Cadmium 

{·hronuum 

Chrormum 

<'.:nfll)':r 

Copper 

!Mn 
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New J(>r!icy Department of fn\'ironmcntal Protection 

National EnvironmeotaJ Laboratory Accredjtation Program 

Al'l"NUAL CERTJFfED PAR~i\ilETER LIST AND CURRENT STATUS 
f.ffe\·1i\·e as of 07101: 2011 tllllil 06/.1012011 

Lahoratory Nnmc: E~IRONMF..NTAL SC lENCE CORPORA-I ION Laboratory Numht•r: T'\OU2 Ai:tivity ll>: NI.Cl 10001 
12065 LEHMON RD 
MI .. IULlliT, TN 37U2 

CMlf'll:ory: Sl>W04 - Inorj!anic Panmekn;, fl.ktal~ 

Eligibkt11 
Rt•port 

Sta tu :-fJ Oat. S.ate Code Ma uh TteUiqt1t Deterlption Approved r.IL'tbed 

Certified Vcs l\J SDW04.40000 DW JCP/MS [EPA 200.81 

Ccrtifh:d y~ l\J SOW04.4 I lil0 DW !Cr LEl'A 200 7l 
Certili.ed Ye!> NJ SDW04.44000 OW ICP [EPA 200.71 

Cert Hied Ye~ M SDW04.450tl0 vw IC'P/MS [EP1\ 200.~J 

Ccrtilied YCM NJ SDW04.46000 l>W Manual Ci'ld Vapor [EPA 2 .. 5 L/ 
Ct:rtilied Yi:.~ NJ SDW04.52000 DW JCP [8'A200.7] 

Cenilicd Ye!! NJ SDW04.5JOOO f>W ICP/MS [ hP.I\ 2.00.8} 

Cc11ift.:d y~ ~J SDWHU7000 ow ICP/MS (l!PA 200.8] 

(" crti.fkcJ Yes ~J SDW04.62Ull0 OW JCI' fEPA 200.7] 

CenifiC"d y~ ~] SDW04.63000 uw ICP1\1S [EPA 20fU!j 

Ccnificd Ye!! )l."J SDW04.65000 nw ICP:\.!~ IEPA 200.S] 

Ce.nilkd Ye:1 1'J SDW04.67t>OO L>W ICP IEl'A 200.7] 

CcnilicJ Yes 1\1 SDW04.68ClOCI DW ICP.'VIS (EPA 200 S] 

Cal~or)·: SOWOS- Organic Parameters, C hrom111u11napby 

1£1igil>k to 
l{e11ur1 

Status N •. 1 Data Slate Code Molrif Tcchniq111· Dtscrlpliora AJ111roved Mt:tl1od 

Ccnilic.l Ya; NJ SDW05.04010 D\V GCw1w iLml!t'ti/Pbo~pl](lrou.> De1cct(l1 f EPA 507] 

Cenifictl Ye> NJ SDWOS 04-0lO D\\ GC with Nitrvgcn.'Phosphorous lA.1c:ctnr (O'A S07J 

Ccnifict.I Yc:i; l'iJ SDWOS.04030 DW GC w1ll1 l\itn>~~n/Pho>phorous Dc11Xlt1r [EPA 5071 

Cenilied Yc~ HJ SOW05.04 l 10 DW C.C with l\ill'Ogen'l'ho~phorous Dctc.:tor IEPA S07J 
Ccttilicd Yci;. NJ SDW05 04140 ow C,C wilh N1ITT>(1.~'f\1Phoi;phorous Dctc.,hir (CPA 507) 

C<:11ific..I Yei; NJ SD\\105 041 ~O OW GC witl1 Nclrogcn·'Phosphomus Dete~tor (EPA 5U7} 
Certified Y<'!! NJ SDW05.120ll) ow Solvent fallttCL, GC [EPA 5l)q.Jj 

C::111fic<l Yes NJ SDWOS. t 7.021) ow Solvent fatr.ict, GC fEl'A 504.I] 

Ccr1ilfod Yes NJ SDWOS .12lHll PW Solveut fotmcL, GC [1!PA 504. J] 

Ct:111ficd Yes !'IJ SDW05 140 10 ow l.iquid/Liquid fall<K'tion'GC !EPA 515.l] 
Cerulied YL'9 NJ SDWUS.14020 (JW t.i4uidil.iquid ExtntetionlGC [EPA 515 IJ 

Cenified Yl:!l Ni SDWOS 140.m DW Liquid/Liquid fa1rac1io11/GC [FPASIS.I] 
c.,mfic..I Yc5 NJ SDWCJ5. I 40<.0 DW Liquitl!Liquitl fatixtiol\''GC (EPA ~IS 1) 

KEY: AF - Alrand E.missbns, BT - Biolog1~ul l L"!>ucs.. DW : Drinking Water, >.;PW ~on-P,11abll" Water. SCM ~ Solid and Cbccnic.il M:JJ.eciall< 

- Annual Cerhlietl 1'1113meters List - Fffecii\·e as of 07/0112011 umil 06/30/10 "} 

Panme~r Dclu\ptlon 

Lead 
Magn.:sium 

Mang•lne$c 
Manganese 

Mcr-:ury 
"ickel 

Nickel 

Seleonmi 
Silver 

Silvi::r 
ThaUium 

Zinc 

Z.ir.c 

Parameter Vcscd1,1h111 

Alachlor 

i\1r.ainc 

Sunazinc 
BucacWor 
Mctuladdoc 

Metribuz111 
Dibruroocth>1ne ( 1,2-) (H)B) 

Dibrmno-3-chh>roprup.mc (I .2·) 
Trichloropwpane (I ,2,l-) 

D (2,4-) 

Dal:ipml 

DinC'seh 

TP (2,4.5·) (Silv~-....1 
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Nl'w .Jersey Dcplll·trncot of [nvironmetthtl Protection 

Natiooal 1<:ovironmc-nf,11I Lahoratory Accreditation Program 

ANNUAL CEJlTIFfED PARAl\>lETER LIST ANO CURRENT STATUS 
Etfcctlvc 10 of 07r<l1120 11 urnll OhO tl/:?012. 

·Lahuratory Name: ENVll~01"MENTA1. SC'lF.NCE COl-lPORATION Laboratory Numher : TN002 Activity m: 'ii.Cl IOUtlt 
J206!1\ U : BA_'IQN RD 
MT . J UtfET, ~ 37122 

( lllCl!Ory: SDW05 - Ori:•nk l•.ru octen, C hl'llm 1t111ir.nph}' 

F.ligihlc ht 
flepnr l 

St•la• NJ Diita State C!>de l\hlrb 1'tc:l111lqut US"criplioa flppni\.'ed M~..,,d 

Ce111ficd Yes NJ ~DW05.lS020 nw Uqu1dlLiqL1id Ellira.:tiorv'Ot ' [l!J'A .SIS.I] 
l cn1frc.I Yes NJ SDWOS.L50l(I DW L1qu1d.'l.iq111d Einnctrnn.'OC' [HrA 515.JJ 

Cr1111iod Yes 'I I SDWO:U5050 nw l rqu1 d; Liq u id E.nractm o/GC lf·PA 515 !J 
l CJl!li.:d Yt:.s !'TJ SDWOS. I 507\J O\\• L1q111d/Li1i1ud ExuactionlG(' l!:PA ~15 .1] 

(' t!r1lfh:il YllS NJ SDWOS.22010 DW Liq1mVLit1uid &tract1ow'GC [F.l'A 552.2) 

Ccnr/i.:d Yr.s NJ SDW05.22050 J>W L1qu1d/Uqu1d Ex1.cactma/GC !EPA ~522) 
I e1111icd y~ NJ SDW05_22060 J>W L11;i111d/Liqllid Eictra¢t1on/Cl(' [EPA SS2.21 
rcmf:cd Ye:; NJ SDW05.22ti7fl HW l.1tJWd/l .l~uid fa1r.1eu1mlGC !FP . .\ 552.2] 

C'c:nrticd Yes. NI SDW05.210~<> nw l 1q11ul/L14u1d ~1n..·11nu 'GC rl!l'A 552.2] 

Ccmlkd y~ !llJ SDW05,221Clil 1)\~ I 1quul!Uquid &1:ract1on/GC IEP.A. ~512} 

L emh.:.l Yes NJ S[)W05.300 I 0 DW GC, fa1rac1101L ECO ot HRCD. C'ard!.iry fHA SOR] 

c~nilicd Yes NJ SDWOS.30010 IJW r.c. b.tn.ction, ECD or HEC'D, Capillary I bPA S(J!!j 

Cc11ificd YI!.~ NJ SDW05.3003ll llW GC, Extr:ir.tion, E:C1) or I IEC'D, C'aptllJry [l:l'A srnq 
Ccrcrfi.:d Yes t-:.1 ~DW05.3004ll DW tiC, fo.uuclion. ECD or HFC [). C.1p1UJry ll!e>A 508] 

t>11pl11:d No [':l SDW05.3Cl050 nw GC". faua.:tinn. ECO 111 IJECD. Capillary lf'P!\ 508 J 

Ccmfic-1 Yei. NJ ~l)Wil5.30V60 DW GC. &tmlion. ECO 01 HEC D. l'.1.p1Llil) 11'1' ;\ 508 J 

f'cmf:cd Yes l\J SDW05.3()070 nw GC. &1t;1clion. ECO or HECn. Capill;uy r l!l'.A. soa 1 
Cc111fi~-d Ye;<;. Kl SDW05.3(qJ8C! [)W <.W. £:.x1re.:ti1>11. ECD vr llEC'O. C.ipi!lary [!!PA 508] 

Apl"h~"tl No NI SDW05.30090 ()W GC, &traction, E.CD M HEC'O, Capcllary f 1!11 
• .\ SUS\ 

Appllc.d °'J1) l\J SDW05.30 lOO ow G(', fa traction, ECD fir llEC.:D, Cup1ll.:11y [!:!PA SOR\ 

Ce111ficd Yes NJ SDW05.30l 10 ow UC., E>.tl'ilction, bCD or HECD, Caf1Ll\.ary [EPA SOK\ 

( Ctt1ficJ YGS NJ SDWO:i..30210 ow GC, E>.tr.mion. ECO or Ht=cn. C<1pslkry [El'o\ Sn8( 

Cattfi~,j Ye:s N.I SDW05.3~0 ow GC, F.Jr.lrat1ion, F.CD 01 HECD. l"':ipil\ary lcl'I\ Sfl!I! 

tc1t1hcJ YC$ NJ SDW05-302JO D\I.' GC hlm.uon. F..CD or HECI>. Citpillruy 11-l'A iu8( 

Cc11i!ier.i 'res. NJ SDWOS.30240 f1W (i(_'. E11racllvn ECD ur llECO, C:1p1llllry 11 ('/1 508] 

Cc11il1tJ Y~-s N,T SDW05.302Sll DW GC'. E•tra~tion, ECD 1>r UP.Cl>, C.ip1J!nry IDPA ~OK ] 

Cc::1t1lic<J Yes N.l SD\1105 302611 J)W GC', E11.tmction, ECO or HECD. Cupil!:iry IEl'A Sll8] 

r:c111ficJ Yes NI SDW05.3{l27f! l>W (j(. E.11rrnc11oa. ECn nr HPl'D. Capillary I EPt\ ~llRJ 

l ':irtifit.cl Yeos NJ SDW0.5.302~11 nw Gl . blmcti,•n. ECD or HECD. t llpillal)' [EPA SllHJ 

(' Ctllflcrl Yes HJ SDW05.J02':111 nw Gr. l"AUJ, llon. ECD or HECD. Capill.lry f £ll'A )Oil) 

c .;rt\ f1 «I Yes NJ SDWCl5.J030ll nw oc blmtron. ECD ur HECD. Citpi!lary 11:.l'A ~t'WI] 

( ~1'11ir.l Ves NJ ->DWOS.303 Jo DW QC'. f·~uar,llon, l:CD or !IF.Cl>. C;1pill.uy 11-l'A SllH] 

KE)' Al· - Air and 1-nussi•lM, IJ'I' = Rmlogical Tl.Slolll'S, OW = Dnnlang W;t1n, NJ'W = Non-r1>iable Wolr:r, SC'M : So!iil :mcl Chemical Material:. 

,ol\1mu.,I Cer1ified ParJmctcrs l.1~t - Effcctiv~ "~ 1or 01101110 11 unlil 06.-10!.Hiu: 

Parameter D~rlplltn 

DB (2.~·l 
n1c~mba 

Dl.c h.lorprop 
T(2 ... ,5-) 

Bromr.chloroacctic ~ciii 

Di bm mo acetic ac ul 

1>1chlomJcc1ic .i.cid 

MoMhromoaceu..- a;;11J ( M HA1\ l 

\.fon,,.;blon.-ac.:tic ac1cl I :-.tc A•\ l 
fndlloroacctic .tcrJ 

f.11.lnn 

lkptachlor 

l lcptachlur cpoxidc 
I h;,achlomb::ozenc 

I h:itachlorocyclopc.'lltadicnc 
l.111ll.t111.: (g.unma BJIC1 

\1ctbt''C)'chlor 

( 'blurJanc (tochnic~l J 

( hlnrdane ( alpba) 

Chlnrd;me (ganuu.i) 
Tu11dphcne 

i\IJrin 

Alpla BHC 

11<1.iBHC 

Dcltll Bl!C 

mm (4,.1'-l 

ODE (4.~ '-J 

nnTt4,4'-J 
Dicldn11 

E11do•ulfan I 

Enllosulfan IJ 

l::ndn~ulfaa imlfa1c 
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New Jersey Dcpnrl mrnt of Enviromncntal Protection 

National Environmenhd Laboratory Accreditation Program 

;\l\~UAL CERTTFIEO PAl~AMETER LIST AND CURRENT STATUS 
Effi-cliv•• a\ nf fli/0112011 ttotil 06.'3012011 

Laboratury Name: Kl\ \'lRON;\'IEI' l A L SClENCE CORPORA TJO.N Lal)l)r11torr ~umhl'r: r N002 Activity ID: Nl.Cl I 000 I 
12065 l,EUANO~ RD 
MT. JULIET~ T~ 37122 

Category: SOWllS - Orgmoic l'imtntctcn, Cbroma11.1gr11pJiJ 

F:ligiblc to 
Report 

SLat11s NJ Dara M•lr Code Matrix Tcc.lrniqu~ Oe1cripcion Approved Mech~d 

Ccnificd Yes NJ SOWOS.30320 DW GC, ~tr.itlion, ECO or 1 IECD, Capilbry [EPA 508J 

Ccrti(icd Yes NJ c;owos.~o331J DW GC, E.lltmction, ECD or HECO, Capill~ry [EPA 508] 

Cater.rory: SOW06 -· Org•nk P:m1111ctcn, C"'l1romatugru11lly/l't•IS 

Eligibk tn 
RPpOrl 

Statlls NJ Data Mate Cod~ Matri.1 Technlqut Dc1t:rlptlou Approved Me1hod 

Certifit<d Yci1 NJ SDW06.0IOIO OV.' GC/MS, P & Tor Direct lnjcction, C,apilhtry [f~A 524.21 

Certified Yci; NJ SDW06.01020 DW GCIMS, P & r or Direcr lnjc.-c1iun, Capill31)' [EPA 524.2) 

Ccnificd y, .. !'JJ l>DW06.Ul0l0 DW GCiM S, P & l" or Dirl'(:l lnj1.'(:\io11, Capill~r; [EPA 524.2] 

Ccnified Yes :'-J ~DW06.lJI040 DW GC/MS, P & I" or Du~r lnj1."Ctil>11, Capillary [EPA 524.2) 

Cenili~d y~ NJ SDW06.02010 ow GC/MS, P & Tor Dirccr lllJe<:liun, Capillary [EPA 524.2] 

CeJ"!ifi.:d YC!I KJ SDWt){1 02020 DW GC:MS. P & T nr Direct h11c1:tion. Capillary [EPA 524.2] 

Ccnified Yc:s l'(J SDW06.020JO DW GC/MS, P & T ur Dm:r1 Inj1.'Cli\1n, CapillaT) (EPA 524.lj 

CcrtifleJ Yes NJ SDWU6.020~0 ow OC IMS, P & T ur Direcr lnj~-.:tfon, C.:ipillary {EPA 524.2] 

L.:mfled Yes NJ SCJW()(.Jl:!050 DW GCIMS. I' & Tur Dilccc l.njc~••IL. U.11iU;ny [EPA 524.l] 

Cenified Ya; NJ SDW0601060 ow GC'IMS. P & Tor Dirccl lllje<:tion.. C'.apil lruy !EPA 524.2] 

C'<'rt.ifieJ Yci NJ SOW06.02070 DW GC/MS. P &. Tor Dini-1 lrtj•·ction. Capillary IF,J'A 524.2) 

Ccniried Yes ~J SDW0'1.020SO ow GC:MS, P & Tor Dirt.-cr uvectioo, Capillary IEPA 524.2] 

Certified Yes ~J SDW0602090 DW liCIMS, P & Tor t:>in!cr ln1ection. C.1pil lar~.- [EPr. 524.2] 

Cenificd Yes NJ SDW06 U2IOO DW GC/MS. P & T or Dim:r lnjrction, Capil1111y [EPA 524.l] 

Ccnified Yes NJ SDW06U2110 IJW GC.'MS, P &. T ,,r Dim:r lnjcctinn, Capillai; [EPA 524.2] 

Certifi~d Y~s NJ SDW0602 120 DW GC'MS, P & ·r 01 Dim:r lnjeetion. C:11pillary [EPA 524.2] 

Ce-rtit'i~J Yc:s NJ SOWO<> 02 130 DW GCIMS, P &. 'l nr Di1l'Cl lqjcctiou, \apillary [EPA 524.2] 

Cci1ificd Yes NJ SDWOl>.02140 DW UC/MS, P & T 01 Din.i.:l lr\jcction, Capillary [EPt\ 52-l.2) 

Ccrtilil'd Yes NJ SIJW0602150 DW GC.'M.S, P & Tor Direct lnirction, Capillary [EPA 524.l] 

Certified Ye~ NJ SDW06 02161) DW GC/MS, P & Tm Dic-...'Ct lojll1;ti"n, Cn11illasy [EPI\ 524.2] 

Ccrti!ic:d Ye~ NJ SDW0602170 DW GO.MS, P & Tor Dfr1..i.:1 Lajcction, Capilhuy (EPA 524.21 

Certified Ye.• NJ $DW06.02 I l!U DW GC/MS, p & T UI' Direct Injection, c~pill:uy [EPA 524.21 

Ccr1 iJietl Ye.• NJ S DW06 02190 DW OC:MS, P & Tor Din-ct lnjl·ctiun, Capillary [EPA 524.2J 

Certified YC$ NJ SDWOu.0220(1 DW GCIMS. P & T or Diu'Cl Injection, C"ap1llary [EPA 524.2] 

KEY: AE ~ Air auJ Emiuiooll, BT Biological Tisru"5, OW = Drinkicg Wale£, Nl'W '"'Non-Pot:ihle W;1ll:r, SCM ~Solid and Chemical Mate:rialii 

- Anuuel Ct<nificd l'ar.ut1<'1f:r<> L1~1 -·- Fffertive as nf O?/t}ll2fJl I until 06°301201 ~ 

f'animetcr De~cdption 

Eu<lnn 11ldchytle 

E11dri11 ketone 

Puamtter DucriptH>n 

llromufonn 

Cb\1m11brm 
r>1hro1oucblw1m1clhJnc 

Bn1mo-iirhlon,1nctb:iul" 

B..-117.l'lll" 

C;uoon ktr.1cltloritle 
Chlorobenz1.'llc 

DicWoruhc:w..enc ( 1,2-J 
Di~blombcn=nc ( 1,l· I 

Dicl:ilombc:nzrne ( 1.4· t 
Dicl1lomctbane { l, J.) 

Dicbfoiuctl111oe t 1.2· I 

Dichlomerhenc Ccis-1,2-) 
Uit'hl(ltucthcne (Ulms-1.2-) 

Mcrhylciie chloride \ Di-;Wunm1ethane) 
Dichlorupmp11nc (l,2-) 

Ethylbc111cnc 

M•·thyl lctt-hutyl c:ther 

Norhthalenc 

Styn•nc 

Tc1rJcltloroclhane lJ, 1,2,2-) 
l'cl1;ichlon1clhcnc 

Trkhlumcthanc ( 1.1 , l -1 

l"richlumlllh<:nc 
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'\cw Jersey Departmc111 of ~n'\'irnnmt•ntal rrotection 

National Environmental Laboratory Accreditation Program 
1\ 'ffllJA_L CEHTJFll:O PARAMETER LIST AND CURRENT STATUS 

Hfecti~l' u~ of 07i01/2011 u11til OMJCl/2012 

Lahnrntory Name: ~NVmONMENT L 'Cml\'CE CORPORATION Lllborotor~· Number: T~002 Activity ID: NI.Cl 10001 
1206S LEl\A.i\;ON RD 
\I I. JULIET, TN 37122 

(·111c1io'"": SDW06 - Org~11k I'nriim~rcrs, Cltr111ntito~1·1111hy/MS 

Eligible to 
Rep Dr\ 

St11lt1\ ~J Dala .~tatc Code ,11\ll'h Tecl1111c1u~ Description 1\111tr11\'l'd Mdhud 

Cer11.Jict.I Yes ~J SDW06 •J22 I 0 l)\V GC/1\.1S. I' & Tor Ou\X"I h1Jc .. lu'ln, Capilla!)· 11·:1'1\ ~24.2] 

Ccnificil Yes 'IJ ~mv06.0~220 ow GCl\.1'>, .. &. r or Di1cc1 lnJcclir>n, C•pillazy 1 l:t'A s:!-1 2J 
Ccr111ied Yc:i1 '11 SDW0602:::>0 Tl\\' GC" 'MS. P & Tor Du~t lnJ«:tion. C-~pill;IJ)' 11-PA.SN.iJ 
Ccnili1...! Yes ~J SDWlll,_02240 l>W GCIM'i, f' & Tor Dll'e.:l lnJccllon. C1pi!laf)' IEPAS24.?J 
c~11ificll Yes NI SDW!l6.IJ~2SO nw CiCfMS. I' & Tor Direc1 lnjet-llCln. Capillai;.· [EPA ;24.21 
Ccrlllictl Yes NI ~DW0(J.0226U DW GC/MS. P & I or Direct lrtjcclion, C'apill:uy JFPA 524.2] 
r'c1t11i1:1I Y~s NJ SDW06-0301'1 DW GG•'MS. P & Tor DiJttt lnJOGtlon. C'-3pillary f l-.l'A ~2.UJ 
Cc111ik1I y~ l'>J Sr>W06.0JUlU [)\ CK'IMS, P & T o.r Din."Ct lnjcction, C..:ipilhal)' [!:PA 52.Uj 

C'ct1ilicJ YC!O 1'1 SDW06.03030 rJ\\. GC/MS, I' & Tor Dir~I lllJcclmn, C'olpillal') [EPA SH 11 
CcnHl~l Yes l'-J ~DWtl6.0304'l DW GOMS. r &. Tor Din."Ct lnJcclmn. C~pilllll)' Ji:l'A 524.21 

Ccmll•d Ye:; ~J SOW00.030:'0 l)W uC/MS, P & Tor Din:c1 ln11ii:llon, Capil.1111y JEPA S2·UI 
Cc11ificd Yes ~1 SDW06.0306(1 DW GOMS, !' & Tor Direct Joicchon, Capilla!)' JW'A 524.2! 

C'~tUlir<I Yes ?-iJ SDWO.S.03070 ow GCJMS, P & Tor Direct ln1oction, Capillary [El'A :'i2.Ul 
Ccrt1fic<I Yes i'IJ Sf)W06.0308(l DW Cif'1MS, I' & Tur Direct lnjcct1on, C11pillHry [E.l1A 520] 

c~n1lie<I YL-5 NJ SDW1Jo.03090 DW GC'MS. t> & I' ur Oi.n:ct lnjoct1nn, <'dpillluy I Er I\ S14.li 
Ccnrfi.:d YI!::'! '\J S OW06.03 I UiJ f)W G< './MS, I' & Tor Dirrct lnjixuou, Capillnry [l'PA 52-1 . .:!] 
Ccn11icd Yes ~, SIJW06JHl Ill DW t.JC:MS, P & T .:.r Ditt:et tnioxuon, Capillary [l!l'A ~2.11...!J 

Ccrt11icod Vv;. "I SOW06J13lW OW GC:MS I' & Tor Din:ct lnjoctmn, Capillary llil"\ 524.2] 

CcJ1ifiC\I Yes ~J SDW0<,.03130 DW GCIMS, I' & Tor D1rrc1 l11jec1111n, lapLllary !EPA 524 .2] 

f't:1t1fi .. ..J Ye~ ") SDWl)6.03140 DW GC/MS, p & r OT Din:ct llljection, Capillary [EPA 524 '.!I 
Ccrt1licd Ye1; "-' SDWOb.03150 DW GCfMS, [' & Tor Dirt<:! htiet11ion, Llip1llary [EPA 524 2) 

(CTt1tic<l Yes l\J SDWOG.031 till nw GC.'MS, r .i: T 01 r>irccl Injection, Cap1llasy JI·P.'\ '2·UJ 
Ce.n1ficd Yes "1 s nwon.o 3170 DW GCIMS, I' & Toi Dtre.:t l11jec1iun. Cl1ptll.i.1y I EP.I\ 524.2) 

Cen1fi.-d Yes NJ SDWOti 031 St• llW GC."MS. P & T 01 Direct lflj~tion. C~p1tlal}' [l:::PA S24.2] 

Cer1rlie.1 y,'S 1'J SDW060319<l ll'W GC!M~. P &. Tor Oire.;t !J\ieclio11. C':i.p11131}' [El'/\ 524.2] 

C'u111ictl Yes I\/ SDWOb.01201) DW ClCl\f~, P & Tor Du~l lnj~clion, Capillary IEPJ\ 524.~] 

Cen1fh:d VitS NJ SDWO/i03:!1ll IJW GC/\.t~. P & Tor D1roct tnj~cllon, Cupilhuy [EPA ~24.2] 

Certified Ye:; NJ SDW0603UI) [)\V GC/\.1~. P & Tor Direct ln;ection, Carill.uy J"'l'A 5242] 

C1..11llicd v~~ -.:r ~DW06.03210 l>W GC'\.i~. !' & Tor Dire.;! lnJcCtmu. ( 'Qpillary [FrA 5'.!4 '.!] 

Ccnrlicd \'es 'llJ SDWtl603240 [)\I/ CiO'\.tS, r & Tor Direct hue::unn. C'ap1l la11• l!:l'A 5241] 

Cer11.lic1I Ve:; "IJ SDW06.il~2.5!J DW UCIM\, r k Tor D!ICCt ln_ic•:lit•n. Cap1ll.t.ry l[PA 5:!4 :!l 
\cn1lia.t Ye:; NJ SDW06.0325 I [)\\' Cit::'MS. P .'(: Tor Direct l.nrccurm. Capillary ffJ'A 524 2) 

KEY -\E = _IVra.nd Emllisrnn5. lll = Biologic.a.I Ti8su~s. nw - Drinking Wall'r, ~PW = Non-Potable W~t.:r. SC:\11 = Solid aud ('hrnu..iil Mo.taia..s 

- A11m~1I Certified P?.rarnch:a~ L1~t -·-· Effective ..s of 07/0ff.21}1 f until CJ61)0/21il:! 

l'arametcr Oe.scrlp1lon 

lolmm.: 

I nchlomhe!Jlene l 1..2.~ ) 

1>1chlomcthene (I .I ) 
I nchloroeihane (1.1.2·) 
Vinyl chloride 

X> lime~ {total) 
l3mm11ben7.cnc 

Bro11Jo')~hlo1t1melha11c 

0H>n1<•m~1hanc 

Bu1:vl bc.:117..cne(n·) 

S,;c...butylhenLeoe 

I ~..., -bu1ylbenzenc 
l'hloro1:1ltnne 

C 'hl1>r\1me1hanc 

C!UorotolueJ1e (2· I 
CliluNlolueru: l _. ) 

I )1brnmo-J-cltlorop1upam< 1. I ,') ,1 

l>ihromo~hanel 1.2·1 (EDB) 

D1h1orm:im~tham: 

D1chlcirod i nuorurnctl1.111c 

1 >1chl11wpropam: ( J 3 I 

1>1cbloropmpane '2.2 ·I 

r>1chloropropene (I, I J 

Dtchloropropcne (ds-1 J-1 

D11:hloropropcnc rirans· l ,J-i 

Hc\achlorohullldicne fl.'·) 

boprnpylbt:nzene 
r~npmpyltoluene (4-1 
I' rn llY !benzene ( 11 · ) 

TClrdchlomethanc Cl. I, I ~ 1 

Tm:bJorobcaz~n~ ( I :?.; ) 

Tm:h.lnrobcouue (l .1.5·) 
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Ne~ Jcrst>y DC'partmcnt or f.U\'lr4.llllllt11(81 rratecliou 

NJtLioiud Em·ironmental Laboratory Accreditation Program 

ANNUAL CERTIFIED PAJl..\METER l IST A."iD CURRENT STATUS 
Effocrhc .as uf 117•01>'2ftl I 1.111111 061:'\612012 

Lnhonuory Name: ENV1RO!\Mf.~1'AI. SCIEl'iCE CORPORA1'JON 1.aboratory Numbt'r: TN002 .\rtivill' ID: Nl.CllOOOI 
ll06~ LEUA~'iON RD 
MT. JUUET'. TN 37122 

C11tc~•1,-y: Sll'l-\116 - Org11nic Parametcn. Clu·or11alo1jn.pb)/MS 

EU1ilblr lo 
K<·1111rt 

Statu' "'lJ o ••• State t.odc M11ru I rclrnlc1ur l><'~C'ription l\ppro~etl Methot! 

Cc:nili\l\I Yes NJ SDW06 0 .. l::M fJW CC/MS. P & I or Din.:c1 lnJection. C:iptll.uy (!-..PA :"24.2~ 

C.:rtilied Yc.oi NJ SDW<Xi.OJ270 ow GCJMS. P & Tor Oisl:l:I lnje<:ti~n. Capilliuy (EPA 52.t.21 
Cc:1tifk-J .... .,~ :--lJ SDW01i.012!m DW GC:MS. I' l~ T r•1 L>irr:i:t Injection, Capilla!) IErA 524.2J 
Ccnilii:ll y~ ~J SDWOfi 11330{) DW GCIMS, P & T <•r Du-cct lnj~tion, Capillaiy [El'/\ 524.2] 

C'crtilkd Yi;r; NJ SDW06.ll341(1 DW UC/MS, P & T nr Dil"L'CI l1tjf'ctio11, Capilliuy [ErA 524.2] 

Ceniti~J ~\,s NJ SDWOb.03440 nw GC/M:-;, 11 & r 01 Dinicl !nj~ctiri1L CapiU11.ry IEP/I. !"24.2] 

CcnificJ Ye~ NJ SOW06 01450 llW GC/MS. P 8'. T l't Oirec1 lnj.:ctirin, Capillary IFl'I\ "24.2] 

Ce11Hkd Yt:::1 NJ SDWU6(1)4SO ow GCJMS. l' & T"' Uir~t lojci:liC>n, Capillary I Fl'A 524.2] 

Appli~ -.:o NJ SDWOb.035U!"i OW GCJMS. P & r .. r l>irec:t l.aj~Lion, CupilLuy 11.SMl DEFDIED 524.21 

Cemli~ Yet. NJ SO\VOb 03~211 f)\Y OC.:MS, I' & ·1 or Dir«t Lojection. Captll!U)· !EPA 52-1.2] 

C'~1itiro Yus NJ SDWIJb ll35~f1 ow GO ~s. I' & I ur DiJKI Lojc.:ction. Capillary lrPA ~24.:I 

CcrtiliL':J Ye' NJ SDW1•f•. fl3S61l ow GC::o.IS, I'&. l or Dil'--cl loja.1km. Capill.iry IFf'A 'i:!42j 
Ccmfi.:.J \'~~ NJ SO\Vll(i 0~$'<11 ow GC... \<IS, P ~ T rn Diia:t lajection. Capi..llaiy ll::J'A52UI 

Applic-.1 l\u NJ SDW06 036211 OW GO:Y1S, P & I 11r Oi1...:t lnic:ction, Capil1 .. ry IE!f'!I 52421 

l:11legory: !'i 11 WU4 - 1J1org11nic l'11ramcters 

F,liuihlc to 
Rrporl 

111tus N.J D11ta State Corlt- l\t11rh '( .,cl111it1u•· Dcleripliou ,\11provl'<I \feJhr>li 

(' c:rti fa'{ I v~ !l.J SHW04.C> t110t1 NPW Ai:i1l IJigcstmri/Surfa.ce am! Gmu11dwatc1 . IL'I'. rs w -84& .1oos .\1 
fl.Ai\ 

Cemlii:" Ye-'> "11 SHW04.11 I }Cl(l Nr ..... .'\.-:1d Digeru<>u.'Aquc.011.s Snmpl.:5, ICP, Fl.AA [SW.!46 JOIOAI 

Ce1111iixl YC!I 'IJ SHW!l4 trJ1l1~ 1 111rw Acui lli11~til•n Fur GF AA, Aqueous [SW-846 l020AJ 

Ccr:tilicu Y.::s 'JJ SHWU4 t12 !00 "'"'"'' '\~iii D11i?.~"" Fcir GFAA, '\fo::w as~l A11•ra1111> [SW-846 J015AJ [SW-84fi .301 S) 

Ccrtilic-J y~ to;J SHW04.2.21111! l\l'W 1,111 Chrnmalog.r.aph; ISVv'-lio.16 7199) 

C:111e~ory: !H1WtJS -Organic l'.rRrnewn, rrt1t. / Srrcr.•oin)! 

Ell~lbh•tu 
ltepurt 

SLltUJ NJDat. State Codi' M1trb Tecbuiqae Dacrtptlon Afpni~·toti Mell.Joli 

Ccnilit:!d Yci NJ SHWOS.\JlOOO r-;pw S:eparul}ry Funnel E.xc.r.ction fSW-846 ~510CJ 

Cmilicd Yei NJ SlJ\VIJS UIOSO 'IP\\ \A.1crui;c:ab SohMl faoaction - Aqu.,.,n, ISW-11.4fl ~51 lJ 

KEY AF~ Air 111..t Emi..,~ioui;. BT~ Biolo111.:3J Tr.ssUCOI, OW ; Dnolcing Water, t-irW r-.<l111 r1>t:ible Wlllc:c, SC~I ~ l\ol11l :111tl Clu,-nu<·.tl '.\f.alen~ls 

- A.nmiol I 1•1ttlil•d Paraml'tcrs List - Hl'..clivo.: ;i~ ul 1!7!1.ll/201 I until U6'3lli2rJl:1 

l'aram~1c.r lk•fri1l1fo11 

T ricl>JumOuuwmdlt.ane 

Tricblorop111pa11" ( 1.2.~· I 
I rim eth ylbt:cu.cuc { l .2. 4-) 
Trimdl!ylbe111.011~ ( 1.3, 5-) 

Acetone 

13utaoonc (2· l 
Cutxm disulli<lt• 

Dichloru-2- bulc:n(l1\111~- 1.4 ) 

Dii>cipmpyt Etl.lcr I Dll'vl 
HeJ.achlcim<.1lJ.im: 

Hcxall(•n~ 12-J 

Methyl iudidi: 

Pmtmone (4-mcihyl l I rMIBK) 

Ternhydrofurnn 

P11rnm~uir Tlr~ni111lu11 

MeuiJ.s. Tora! ~ ...... nl\\I P1~:,; 1l11\.'Xl 

Metal~. T Otl'I 

Meta.ls 
Metal~ 

Cb.romiuu1 (VIJ 

P•nmdtr [)u.~·rlptloa 

Semivolaiilc °' gan1ca 
Semi\'t>lat.ilc 01~111111°< 

l':igc 10 c1[•M 



Ne~ .lerscy Depurtmeuc of [nvironmcuhd Protection 

"llaliooal Environmental Laborator~· Accrl'd.ih1tfon Progran1 

ANNUAL CERTfflED PARAMRTERLIST AND CURRENT 'TATUS 
Effective :u of 07101/Wll unril 06/,"\D/?{)12 

Labornrory Name: ENVmONME:'-ITAL SCLF~NCE CORPORATION Laboratory Numher: TN002 t\ctivity m: NLC1111001 
t 20b5 LEBA.. 'JON RD 
WI'. JULIET, TN 37122 

SUW05- Oriirrnic l'aramctcn, Prep./ Srrcculni: 

Ellgihlc to 
Reporl 

~talus XI Oat:i ~r~lt'. Code (lfarril 

Ccn1fioJ 
(1~niried 

v~.s 

Yes 
J'\J 
l\J 

SI f\Y05 .02000 

SllW05.0701lO 

'lll'W 

Nl'W 

("11tt11ory: SHW06 - Org1111k PanunelcrJ, Chromalognph)• 

Eligilllc 10 

Report 

S111t11' ~J Da11 Slate C11dc 

Cc:11tl'it11I Ye~ liJ SU\V06.23 IOO 

C.:nitit•:t Yes NJ '\HW06..23J115 

Ce:r1dic4 Yes NJ S llW06.l3 I IO 

f'alcl.(ory: SHW09 - Mhccll1111<'n11s Parameters 

Eligible tu 
Rcpor1 

t.11111~ l\.J Data "1 at~ Code 

Ccr111ied 

Ccn1tir:d 

Ccnrffoo.l 

Yo:s 
Yes 
v~ 

'IJ 

"'' NJ 

SI £WM 06001l 
SHW09.lWO(} 

SllW09.2200() 

{'a!.,gory: SHWIO - l<adlity-Speeln~ rararuekrs 

t::Liglble lo 
Report 

Matrh 

NPW 
Nl'W 
Nl'W 

Wo.trii 

Nl•W 
Nl'W 

NPW 

Sta111& NJ D11n Slale Code Malris. 

Yes SHWI0.3001.S WW 

C4tcjlor>·: WPPtlI - l\1icrobiulu11ical P11rami·trn 

l'Wgible "' 
Report 

Stalus NJ Data Shit CM!it M.llrb 

rcrtilicd Yes ~1 WPPOl .02000 \!PW 

Cc1tilicd Yas l"J WPPOI 04000 Nl>W 

l cchm<Jllt: Dc6crlptioo 

Conununus Liqu1d-Li>tu1d L\traC11on 

Pn.-ge &. "J rap Aqudllls 

Technique Dacriplion 

{i(;. Hcadspiic~. FCD 
(jf' Hta.:!sp!ICC. FID 

oc 1 kud.lpacc. no 

Tcrhnlqnc llCJicriptio11 

r:.,mbu~uon, 1 iuation 

Wh.:.ibione flridge 

t11lcinmctn.:, Auio, 41\,~P !Ji~lillaliun 

T cichniqut Description 

M~1nhmn~ Filter(MF), Single St~ 

MF Su.igle Step or Twt1 St~ 

(SW St.6 JS20C: 

[IJSER DEHND 511~0( I [SW-846 503C!B[ 

[OTHERJ Chrom. Si:i R.'IK-17:'i) 
(OTHER J . Chrum. Sci. RSK 17~] 

[OTHT·.RJ.Cbmm. Sci RS'K·175] 

IS\ . 1M6 'l0206) 
f SW !Wt 9MOA 

[SW-!Hll 9066] 

[USE!I DEFTNED EPA 353 2 \.fodi.fo:d] 

Appralfed Mdhod 

[ i; M 92..c."2 rll 
(SM92ll8} 

l<EY AF ~ Air and Em1s.-;1on•, ~ r ~ Bmlogical Tisi;ucs, D\V ~ Dnnkmg Wati>r. Nl'W N(ln-Pntahh: Water. '!>CM = Solid and Chcinical MJJlcnals 

- r\11111111 IC enifio.1 l'a.1.ull~lll~ I i~t - Effoetivr as Dr Oi/O l/20 I I 11nt1l O(i,'1l)r/ll I 2 

S<.'Tnwolaule Ng:mu;~ 
\'olufile orgamcs 

E1h1mc 

1-'1\ienc 

Mcthdue 

l'aramt:ter llescripri<1n 

r .. 1;11 organic halld"" • -o i 

~rod!k. con.ducumcc 

rhcnols 

Fcc.61 coliform 

Tota.I coliform 



New Jersey l>epnrtment of En,·ironmcnlal Protection 

Nation:ll b1virunmcotal Lnbonuory Accn•ditation Program 

ANNUAL CERTlFfED PARAMETER LIST AND CURRE~1T STATUS 
Efl°~L1h'<' as of 117!01/21111 1111til fl6!3ill 201l 

Labonttory N11nae: ENVJRONl\ll.ENTAl, SClEJ\"CE CORPORATlON Laborntor~· Number: TN002 Activity ID: NLCJ IOOOJ 
12065 LEUA'.'JON RD 
MT .• JUUET, TN 37122 

Category: WPl'O I - Mlcrubiulogical J>ar•ni••ter' 

IW~lbk to 
R<'IJOrl 

St111us N.f Pata tatc Co Lit· Ma1ri.1 T cd111icp1t Dc~t·riptiun A11prn>t•d !~hod 

;\pplit."ll No f'.'J WPP0 1 . llYO:?O \ll'W M tilti1>lc 'I ube'Mu1iple \Vet! - Entcrolcrt I ASlM 06503] 

Ccnilkd Yes ~1 Wl'P01.1 UOOO 'IPW Puur Plate fSM '1215 HJ 

C1ucgu11•: WPPt12 - lnorg. l'aramet~ri;, Nntril•nu Ull(.I DcmAuds 

IWaJbl~ to 
Rt'JIUI'( 

Stulu• J'l,J 0Mht .~late Code l\1nlrix Tl•cb11i11m• De.~cri11fot11 A1111ru,·ed Method 

Ccnifiet.I Y.:s NJ \VPPOl.Ul()W )1..-P\V El<-ctrumctnc nr Phcnolphtbalcin IAS fM DI067J fSM 2310 Ht41\ )] 

Ccnilied '11!5 NJ WPPll2.0I ~Cl(l l\rw E!t."Ctluml:lric ur Color Titrdtion ISM 232UB) 
Certified Ye:. NJ WPP02.02000 l"PW :'\utonuitetl r1tr.1t100 IP.PA J\0.2] 

Ccrulicd 'IC$ NJ WPl'02.04<H)() .,..,.PW A11loullth:d Pbeu~1c [Ff'A 350.1I[SM450tl l"H3 D ·G ( l'Jl20th ~d.,IJ 

Certified Ye~ NJ Y,.-PP02.05000 NPW Di.s.!ool\'td O.\n("u Dcplctioo [SM 52!08] 

Ccnilic..I Yes NJ WPP02.06QOO NPW ICP [EPA 200.7] 

Ce1t1fioo Ye~ NJ WPP02.07 IOO Nl'W llln f'hrumatugraph:, [P.PA 300.0) (EPA 30ll. 1] 

Certified Y(S NJ WPP02.0800H Nl'W Dige!ition, IC:P [EPA 200.7] 
Ccnificd Y~s l'IJ WPP02.0'l.500 Nf'W DU.!jj,J.lvcll OJ1.yge11 Depiction, Nitrilication IS:-.1 ~21U BJ 

Inhibition 
Ccnilied Yes 1'i'J WPP02 10500 NPW SpectnJpho1t1mctric Manual/Auto [EPA 410.4] :s:.-1522{) DJ 

Ccnifo .. '() Yes t\J wrru2.12600 NPW Ion Clu~;1ratog1<1phy 1 L'PA 301>.01 ;s:-14110 BJ iEPA Joo 1 J 
Certified Ye.~ '.'iJ V.'l'P02. I 3 5U() NPW Colonmetric (Platiuum-Coball) [SM 2i2UBI 

Certifh:d YC,'I ~J WPPOl. 150(10 NPW Distillallnn, Spc1..truphotomdlic (Manual) [SM 4SO{)-C~ C. E] 

Certified Yei; ~J WPP02 !SiJIO 11W\V Auto distillation ;ind cok1rinicU)' [OTI IER Kclad.1-01 J 
C'cnificd Yes ~J WPP02 155011 NPW Distillmic•n. Spei:trophotomctric {Ault>) (F.PA 335 4] 

Ccnifa-d y~ ~) WPP02. 16iJOI) NPW Manool Di~111lat1on. Titrimctr1Spectro [SM 4500-Q.' C,G] 

Certified Yes NJ WP!'(l2.16\)10 Nr\V Auto distillatl(•Ll a.ad cc•lllrimctcy [01 llER Kclada-nl J 
Cen.ified Yes NJ WPP02. ll<IOO NPW Ion Cb.1om:itoiimphy [El'A 300.0) [SM -*110 BJ [EPA 300 11 
Cc1tifietl Ye.~ NJ WPP02. 1 KS-OlJ '!PW Automated Colorimetric [EPA 130.1] 
Cmifjl·d Yes NJ WP1'02 I 9f)()O 'IPW TitmncliiL, EDl't\ [SM 2340 B or CJ 
Ccllificd Yee<; NJ WPP02.20100 \/PW Ca Mg Carhon~te~. ICP [El'i\ 200.7] 

CL'll ificd Ye~ "IJ Wl'J>02-20500 \/P\V Digcsti1111, l>i~111l.11io11, Tinatioo [SM 4SOO·N Org B-orC + NH3 B ._ 'NH3 C 
(IW'lOlh r::d)] 

Ccnified Yes ~J WPP02.22SOO i\P\\' Digc~1io11, Di~rillation, Semiautomated D1Jt,tslor [EPA 351.21 

KEY: AF.~ Airaoo Eruhsions, BT - Biulogic.111 Ttjltu~. OW , Dnnking Wat<lr. NPW ~ r-;on-Pl'lable Water, SCM = Solii.I and C-hL·11111:11.I Materials 

- - Annuul (\•nilied Par111nc1crs List···· EfTncllYe a~ of 07/0i!'.ll'll I until 0<1l)Ur2CJl.l 

('an.meter O~·H•rlpli1111 

Entemoocd 

Het~rolrophic pl.ill! ~OLI II 

Paranit'ter Dt'!.eri111io11 

Acidity as CaC03 
Alkalinity a.~ CaC03 
Alkalinity as CaC03 

Ammo ma 

Biod)l!nucal uxyg\!u d~mauJ 
Bomn 
llromidc 

C.:tlcium 
Carhowcoous llOI> (CROO) 

Cht:lllical ox}&l'll d1..'1nond 

Chloride 
Color 

Cyanide 

Cyanide 

Cyanide 

Cy:niide - amcna\Jlc I<• t ·12 

Cyanide - 11me1lilbh: !<I Cl2 

Fluoride 

lfarclness - total as CaC03 
Hardne:1s - t11t~l ;i5 C.1C'()1 

Ha.rd m:ss - t111 al a• ( 'a CO 3 
Kjeldahl mlmgL'.11- tnt.a.l 

Kjcldalll rulmgcn llllal 

Pllgc 12 nf 41 



~cw Jrt·sey l>eJ>arlmcrtt of £nvironmc11(1tl Protection 

'\;ttion:il Environmental Laboratory At·cn•dita.Lion Program 

AN~UAL ·CEf-tTlFITD PARAMETER LIST AND CURRENT STATUS 
F.ffccllvr Its nr Oi/0112011 u11til 06/'.\012012 

l.al>Orntory l'ianac: t .NVW.ONMENTAI . SClEl'iCE CORPORATlO~ Lnllorutory Number: T~002 Activity m: NI.Cl IOOOI 
12065 Lf<'.BA .. 'JON RU 
M f. .It.I.JET, TN 37122 

('11l&"l!tlr)': WPPD2 - lno1i::. l'nr11mctcn, -~ulrienh 111111 lll•ma.nds 

Eligiblcl-0 
Repnrt 

S1a1u~ KJ Data 8l•k Cude \b.i rb J'ecllnl11ue O('scrip1io11 1\p11rciwd Method 

C.-rafo:u Y~ NJ WPN2.240()(1 !'IP"'' Oigc:.Lll111. JCP IU'A 1(l\.l71 

C~mfic..I Yes !.J \\.'PPU2 .261 (JI) ~rw 1,.,. Chrocnn1ogrnpby I H'A lllt>.01 ISM41 IO BJ jrPi\ .1011. l 1 

Cc1111icd Yes NJ wp1•n2.:nnoo 1'1PW udmnu11 H~-Juction, Aui.:imn11:.;i !El't\ 353 2) [SM 4:100-'JOJ fl 
( 'c111ti~1 Yes NJ WPPtJ2270 lO NPW Jon ChrCHnatf'lgn:iphy IFPA j QU_(J] [SM 4110 Ill !EPA 31ltl.1 J 

C;.,'11 i r1 rd Ye:> NJ \VPP<l2.2861Yl NPW Lon Chro111ntography [EPA '00.0) fSM 41 lO Ii] [Ef'A. JOU I ) 

l\1n1tictl Yes NJ WPP02.29000 NPW Clmvin11:uk ISM 5520 Bl 

C'L"l1iJiCJ Yc:s NI WPP(l2.29WO NPW (ir;ivimcuil, H~ane ExtrJc!ahlc Maierial-LL IFl'A 16MAJ [SM 5520 HI 

('\.'4tllil'l1 Yen N.I \VP1'U2.29 I 50 l\l'W Grnvm1etrit. Hexane E>.lr.ich1bl~ Material -Sl'E 11--l'I\ l f'i!>4AI 

C.:r11ficd Ye;; '.llJ \lfl1P02.2920(J t.PW Gr.1~1111etric. Silica Gel 1 rco1cd-lh:m 11'.l'A ltiMAI 

C'rniticJ Yes ~J \liPP02.292Su l\T'W Gni.vuuctnc, Siliea Gcl Trca1cd-llcin-SPE JEPA lftMAJ 

Co1tilicd Ye..~ \JJ WPP02.3U000 l\T'W Comhu~t1on o~ Oxida.tlon ISM SJlO B. Cur DI 

A11phc\I N11 !-JI WPP02.30050 l\l'W F1lttt1li111i ~nd Oxidauon l'l r·11111hu~11on ISM .53108.CorD) 

1'1!rt1lk1I Yes NI W l'Pfl2.30 I 00 l\'l'W P)lrolysL~. Titrimelric 11:.M.5321)8) 

(\•rtilicd Y f';, NJ Wl'P02.30500 l\l'W ·10111\ Kjel.iahl·N Mmu~ Ammurua-N jl•P/\ l~ l.J. 2 , 3,.4 - 3~0 I .:! 11fSM4SOO-NH3 
A, C. D. £. F, G, HI 

(. c:rufictl Ycs, ~J WPP02.3 I ~00 \,l•W ·"'"coihic Acid, Manual Si:n~k llcagent [SM ·HOO-P. E] 

Ce11ifo:J Yes ~I \vPl'0233000 'I.I'\\' M.rnu.LI 0 .:;1.illation. Colunmcinc 1\uto [hPA .i20.1 - .4_ 

C (".J11fic1I Yes 'I I WPP02J4Q(1<1 \ll'\V Pt·n.ulfi'llc Digcstioo 1 Man11ul ISM 451'HH Bj +El 
l crulkd Ye:1 NJ W f'P02.36~00 ~PW Oig c.'t1 n n, lCP [EJ> A 200. 7j 

l '1·nilic<I Yes NJ WPP02.38000 \IPW Gl'il¥11lH:lrii;, I 03- !05 Dc11rccs <' [SM 2S-HI BJ 

Ct·rtificd Yt:i; \IJ WPP02 38500 \IPW ur.mmclrk. 180 Degrees C' [SM 2HOCJ 

f'c1111i~d Yes NI WPPIJ2_J 91))1) Nl'W Gf.1uunc1nc. 103- lliS Degre:=. t:, l'usi Wasbiug IS~ 1.'i40 Dj 

Ccn1fitd Yts N.1 WPl'tJ239500 NPW V•lla•netn: \Imhoff Cone) or Gnivisnctm; fSM 25401-1 

rcm!i.id y~ f.;J WPP02AOOOO NPW urav1mctn~. 550 De~ C fFPA 1604] 

(c•11fic<l Yes NI WT•P02 425(11• NPW o 4Su F1lua1.1.,a - 1cr IEPA .:?00.7) 

Cen11irtl Yr:s NJ WPP02 44000 NPW Dtgc~1im1, Kl' f51'A 200.T] 

Ce1t1ficd Yes I'd WPP02.45500 Nl'W Wh~'BISlunc: Bridge !cl'A 120.IJ [SM 2510 BJ 

Cer1tf1<.-<l Yes NJ WPP02.47I11ll Nl'W lun t hrmnatol!'.r.iphy rnPA 100.0i [SM 4110 B] IErA 300.IJ 

Ct'r1rfi.,.,J \'cs "' WPP02.4800f' Nf'W Colo11mc1nc {Methylene llluc) i~M 4500-S DJ 

Cemfie.J Y~s r-i.1 WPP02 48500 Nl•\V C,1lonm.:tne [Medi~·kno 8luo::1 [SM SS40Cj 

Ccr11fio..1 v~s I\ l WPP02.5Utl<Jll Nl'W Ncphdnnrtru: IFPA 1.SO.l ! ISM2130fl) 

I<£\' <\l! - Air and l::.rniss100...;, BT = Biolugical T11>S111;~. OW = Drinhng Watm NF'W - Non-Pot3hlc Waler, SCM = Sobil aml ('hcnuroJ M111cnals 

rnram~tcr Dnc-ription 

Ma~nesiurn 

°'lllld1¢ 

:'>11lfl2IC - 1111111l: 

Niu.at.:· 1utrite 

Ni11ilt: 

Oil & grease - total ro:1w 

Oil & g~se - hem-Lt 
( Jd IJ... gtC!iSl! • ht:rri·~Pe 

011 & g.r.:ase - sgt-oon polm 

tld & ltlCllSC • !lCll pnlar 

T Lila! organic carbon (TOL; 

01s:10Jved urgallic wr.rb:•n (lXiC) 

·101:11 \l~an:ic halide;. ff(l'(J 

Orgiln1c mtrugen 

Onhnpho~phat.: 

l'hcn.,ls 

l'ho~-phoru) (!Jilal) 

1'01a.~ium 

lti:;;rdue - toial 
R~-idue - filterable {TDS) 

R "-''du c • non liltcrabh: t I S '> l 
R~iduc - ~nkabk 
Rc:.1due · ''olatile 

'ithcil · Jissolvcd 

Sud1um 

Spiicitic conductance 

!'iu11ate 
Sul(idcs 

Swfoci:ant:. 

lwhtdrl} 

Puge 13 o l -1.ol 



1'cw .lcr!il') Oepartmcut of fc:nvinmmentuJ Proleclion 

Natio11111I Eu\ ironmeutal Laborntory Accreditation Program 

ANNUAL CERTIFIED PARAJ\'fETER LIST i\ND CCRRENT STATUS 
t lfrcthe 115 or 01101:1011 1111111 \\613-0(2012 

1..alwrntory 1'nm~: F.NVIRONMEN rAL SCll'~C'E CORPORA1IOI\ L11borator~· Numh('r: T'l002 Acth'il) ID: NLCI 10001 
Jl065 LEBAJ\Ol'1i RD 
M-J. JllLIF.1, TN 37122 

C•l<'llort: Wl'l'OJ -Anal)·i:e-lmmcdiall'ly lnur11.u1ic l'arametcrs 

EJlgiblc: h) 

Rl'pOrl 

s ... 1u1 'If.I 0111• S.•le Code J\l:ilt h T.,drnlquc U1•st:ripll1111 ;\ppro ~~-d Mct!Jot.1 

Certified v~" 1'J WPPO~ \l~fll){) Nl'W Sfk."Clm,•holomcuic. DPD l!>M -1500-CI G] 

Certified Yes l\'J WPPUHl5~110 NPW C'.001 rnuou, DI' D. Co!oriant: Irie IS.M 11500-CI G] 
C.~·1tif1cd Yes fl'J wrir1n o 1n110 Nf'W Winkler, "7.1d~ Modifi~ruioo l~M 4.500-0 CJ 
Ccrtifi1..'<.l Yes l\J WPl'O I 08llUH Nl'W Electmck ISM 4500-0 GI 
Certified Ye.~ f\'J Wl'l'OJ090110 NPW Ekct11'111drk l~M 11~0U-H BJ 

Ccnific1l Y~s NJ WPPO~ l201Jll NPW 'filnmctri~. kulirtl.'-lodute l~M 4SIJO-S03 BJ 
f'cnifieJ Yr.t< NJ WPPO~ 14000 Nl'W ·1 hennonMri~ JSM !550 B] 

Ca111lo~·: \\'l'l-.J4 - l1101iauk J':11ran1elen, \letnll 

flli!lltle ID 

Keporl 

Stoll" Iii.I O.i-11 :-!are Code f\1111rl~ Techniqu<' ll~l·ription :\ppru•ed \lt>lhud 

Ccnilied ..... cil i'iJ Wl'POl tilO(JO 'IPW Di[!l:Sllon. ICP lfPi\ 20U.7] 

Cenifl~.1 v~~ 1'J WPPtN 114500 'IPW Digestiun, I r [FrA 200 7] 
c ... 11ific1I Nn NJ WPPU4.0-ir)(J0 :-!PW ICPf\.lS IH'A 200.S} 
Cettllkt.1 Ycii NJ WJ'P04.0~<>0() "IPW D1~c.1iu11. !Cf' [EPA ?.00.7} 

Cenilicll !'-ln 'J WPPIM.0~7{)() 'JPW lCP/MS [l:PA 200.SI 

Ccnifieu \'c.~ ~J Wl'POll.ORhflO Nl'W Diges1i11n, 1cr IF.PA 200.7] 

Ccrlilkd Nu NJ Wl'l'tl4 l)IPf1ll Ni'W ICP1MS IF.PA 200.8] 

C<'l".ilin.I ..,. C'i NJ WPl'i14. I l11U(I J\~·w Dil!.Co11lio11, ICI' tErA 200.'/J 
Cenifin.1 No p.a \\. l'P04 11 IOO M'W 1cr1M'i IEl'A 200.81 
<.:e:iificd ...,~ NJ WPPO-t. l J SC~I )'."PW D1gC'illOI), I( I' IEPA20U 7] 

C~tWin.I ~,. NJ WPP04 1 ll.>11<1 Nl'W ll'l"MS 11-J'A ..!IJC.8] 
lenifie.l Ye< NJ WPPt/4. l ~111~1 Nf'W O.•i'.iu Ftlttr, Luh•nnu."Ulc Dl'C !SM 350t1-Cr Dm!l19th 0011ISM15011-Cr B 

(20th L'll)1 

('..,rtifo:d Ye~ NJ WPP04. I~ IOil NPW ll.45u hltLr, 1,,11 Chromatograph; I EPA l IK.u] [SM 3500 Cr t (20111 (•d)f 

Ct•rt.ili'--(f Yes HJ '01)PIJ4. I HllUil NPW Dijl;e.~lLOll, ll'I' ll!l'A200.71 
C'oniti,-cJ .'lo t'IJ WPPU4. JX loo Nl'W !CP/MS IEl'A200.8) 

C'm1ficd Ye!' t-1) WPP04 195tJO Nf'W Digc•t1n11, 1n• [Ef'A 200.7] 

(. Cllilfod y.,. NJ WPf'f)4 11 ~Oil NPW Dig1:s11un, JO> [L'l'A 200.7] 

C'eiulit-d 'fo NJ WPP04 11 M>ll NPW IC'P•'Ml' [EPA 2UO.RJ 
Cerufit:d Yn l'U WPP4t4.2b5hil NPW Digrswm. IC 'I' [El'A 100.7] 

KF\ AF /\Jr 111wl Emi'<St011S, BT- D1olfl\t1cal I 1s;u""- l>W - Drinki:n.g Walt'!". :-.'l'W - Nuu-l'ots.hle Water. SCM - Snlid and Chl!mical M3!eriili 

r:iran1eltr lku:.r1pllon 

Chlonne 

Chlorine 

O:t)'gcn (lli~~(ilvc-.1) 

O:..ygcn (di.~solv~'\lJ 

rH 
Sulfite· 503 
1 ernp~1atu1 ... 

Par11.mc1cr Oesedprinn 

•\.lummum 
A.ntimt,ny 

Anlmu.my 
J\rseni~ 

i\.n;cuic 

Barium 
B:u.ium 
Bel)'lliUtn 

lkryUiu111 
Cadmium 

c~dmiurn 

Cl.uuuuum lYJ> 

Chromium l VJ) 
Clnm11ium 
Cbromiuu1 

Cobalt 

Copper 

Copper 

Iron 



N""' .Jene)- Dcpnrtmcnt of Environmcutal Prnlection 

".'<li.tioual Euvironmeotal Lahonuor)' Accreditation Proguni 
ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS 

f.lfccth•e 10 of ll7(01121111 l1Jllil 06,13(>nllll 

I .abornwry Naml': F,NVmOl'iVIB'.\'TAI. SCIE-.ZCE CORI•ORATlON Lnlloniiory Number: 1'N002 Aclhity ID: NL(.;1 IOOOI 
120'>=' LERANO:\' RD 
MT . .llLJET, Tl\ ·'7122 

("at«>gory: WP't'04 - lnnrg11t1k Pnrnmeter.., l\fotah 

T!'.ligihl~ tu 
Report 

ii1•h•• NJO.rs .Stale Code Matr\.1 'I ccbalquc l>escrtplloo Approved Mdhoil 

C'eruliod Yes NJ WPP04.27001 NPW Digeliliun. Colo.nm~uic (Phcm1111h1ul1ncJ [')\1 35lXH'c B i20lh cd\] 

C1:111ticd Yes NJ WPP<l-l .:!l!UOO 'I/PW D1l'cst1on. ICT' IEl'A 100.71 

Ccrt1tiod ~o NJ WPP04.:?8100 Nl'W llP,1'1'\ ltP!I. 2ti0 8) 
(',•rufkJ Ye> NJ WPl"04.31 UOll Nl'W D1gc:1linn ILP 1EPA2UU71 
C'ertifi~.,I l\n NI WPP(i4.31 ll!Cl Nl'W ICl>/MS [EPA 200.1!} 

C.t~ltlfictl Yes NI Wl'P04.33UOU NPW \.11111unl C:ultl Vapor !EPA 24S 11 

/\pplicJ l'ooo NJ WPP04.33200 Nl'W Pufl:c & Trop Atomic l;'Juom;cc11.:( IPPA l/1JIE] 

lrn1flcJ Ye;; NI WPPU4.350<1<1 Nl'W 1Jigl'$llon. ICP 11'1' A 21 Wl 7! 

{'c111'inl ~o NJ WPP0~.35200 NPW [CPiMS l~.l'A 2llO Kl 

Cc.nilicJ Yc.i t-.J WPP'~4.J75()11 Nl'W D1gc5l.lon, ICP I 1:1' A '.!Oil 71 

(~lliaJ No NJ WPP04.37600 Nl'W ICl'/M~ I !:PA 200.!ll 

Cenifi,-.1 Yt!<i NJ Wl'PU4.45500 NPW Dige1>110n. !CJ> I El' A 2()1).71 

Ccnifir.LI No ~JJ WPP04.45600 Nr>W fCl'/MS I Fl' A 200.8 I 

Ci.:rtitic:d Yes NJ WPP04.48000 NPW Di}tesnon, ICP [El'A 200 71 

c~ .. ~•fio.t No '.IJ \llPP04...t82CXI Nl'W !CP 'M~ [l.:i'A .lOOSJ 

Cm.ifif:tl Yes !\I \\I PP04.50000 11.l'\\' Dige~lt,in, ll'I' [EPA :W0.71 

l cnilicJ No l\J WPl'04.50i0o t..l'W ICPiMS IEP,\ 200.SJ 

r1·ni!i.:d Yo:;:;. f\J WPP04.51 lllll \l'W Digc~tton. ICP IEP,\ 200.7] 

Cc11ific1I Ne• NI WT'POO!lO(l 11.l'W ICPIM ' 1t·PA :wu.8] 

Ccni licd Yl-s N.) WPPfl4.52050 'l;l'W Digestion, JCP ( E.PA :!.OO. 7] 

Ccrt1li~d Yes NJ WPPLi-U4(){)1l \ll'W Digcshon, ICP !EPA 200.tl 

Ccrtilictl No ~J WPT'04.541Uh \/PW !Cl'IM!"-. [P.11/\ 200.8] 

C.ctttf1eJ Yes ~J WPP04.5oSf\I• Nl'W Digc.~1ion, ICP [!!PA WU 71 

Cenif:dl No 'II \\'PP04.566flfl NP\.\" ICJ>IMO., JE"l'A 2f'IO 81 

t ntcgllry; WPl'OS - OrgAnic Purnmctcn, ChromAtngrAphy 

Eligil.Jle to 
Rrport 

S111h1• 'liJ Da11t !>I Ah Cnde ML11rix I cchnii)l1 ~ n~criplio" Apprn~ed Method 

C:crtJficll Yes t'I WPP05 O:lOt1) NI'\\: ru.rgc & Tr.ip. GC I 1'101 (l-1'1\ Wl] (USB DEFIM·O !'\l li!OCC ~lllh 
C:OI 

Kr:.V· Al:~ ,o\.ir and f!.nm~1.ms, BT 13mlogical Ti!<hw~. DW = Dnnlcing Walrt. NPW - Nl•n-Pntahlc War~r. SCM ~Solid an1! Chemical tvl..atcriaJ. 

- - Anm111l Certified P1m1mru:1.,, L1s1 - fffecth·c 11~ of fl71(ll/20 I I u11Lil Clt>Fl0/2012 

Panmeler DesulplMin 

lrnn. F e.rrous 
IC".dcl 
I .:.ld 
\fangam:sc 

Mangan~sc 

Men!ury 

Mt'.rt:lll) 

Mnlyb.leoum 
Molybtlemun 

~·~kd 

N1~kel 

Sd<'nfom 

~clcnium 

!'.1h·er 

Silver 

fl1~lhu111 

lhalhum 

rm 
1111 

1 itumwn 

Vanadium 
Vandlinun 
7(1~ 

l mc 

l'arunictcr Oes£ri101i1111 

l3t't17CDI: 

l"age l S nf .t~ 



Nev.• .lcniey Dcpiartmcnt of Ell\rirom11en1al Protedion 

Nat.iunal i.:ovironmental Laborutory Acl'r«'dit11.tion Program 

:\~UAL CERTIFllCD PARA.1'VIETEl~ LlST AND CURRENT .STATUS 
t:ff\'<"flve ns of 071{}1/201 I 11 nlil 06fJ01°201Z 

l.ubornwry N:uue: El,YIRONMKNTAL SCIENCE CORl,OllA'lJO!\ Lulmratory '.'lumbt>r: TN002 Actfrity ID: 'ILCI IOIJOJ 
12065 LEBANON RD 
MT .. IULJF:T, 'lN 37122 

Cnlej:nl')' : Wl'l'OS - Or!!•nit PitrllonJ('fer,. ( 'hrun1~1n11.r.aph)' 

t.lh:ibl" tu 
Rcp,.rl 

Sl.alu) J 0 .. 1. Slit\' C'ud\' M11tri.t f«llllllfl•< 01•,Hiption /\ppnrvcd "\IL1hod 

Cenitinl v~ t\J W!'PQ5 11i0<11l Nrw rurgc & I 1.1p, {j(' I !'ID/ ll f'A 60ll(LfSER OEflNI D M 11l V.1C Wtlt 

'"01 
Ct'111fi~ Yes [\J WPPOS.U206~ NPW Plli-gc & I raJ1. Ci< IPIDI 1Li';\ ti(llj [I ISl:.R DE:FINED SM fi.!OlX.' :1.01h 

FD) 
Cc::111fi,xl YL·S "-' WPPOSU'.!OM Nl'W Purge & l'r..tp. (.iC (['I l>J !CPA 6U2) [USER DEFINED SM 1'17.0<K' 20111 

H>I 
Cc1Lilic1l Ye~ [\J WPPOS OlOill NPW l'uq~c & l 1ap, liC ( Pll}J I L'.l'.11 GU2) !lJSER DEl·1NED SM G201X' }1)tJ1 

Fl>) 

C'ct1ificd Yes l\J Wl'P05.U2080 Nl'W l'U!}le & 'I r.1r, (;( ~PIO) I.EPA 60lj !USER DErlJ\ED SM f>WOC 20th 
EDl 

C'cn.ific.t Ye.~ !'.J Wl'PO:i fJ<,t(}llJ 'lPW E.tetr•cl1l;(' I ECD> IH'•\ <.()~] lSM 66.3031 iSM 66Jll lJ 
C4:n.ilicd Yts ~J WPPU)U9020 ~ ...... Ex 11111.1.IG l' 1 l'CO) [EJ'A f-011) [SM f:i630 BJ !SM 6<13ll LI 
Ccnifit"tl '(~ '.'\J WPl'llS O'l\.>30 NPW E>tlm't10GC' CfCO) lFl'A tiOS] {SM Qt.30 q 
Cerutic.J Yl-:s ~J WPl'l15 !N0°tn "iPl'w' E11:tr~ctlGC (!.!CO! (EPA 608] [SM G630 CJ 
Ccnilfod Yac 'U wrro5 Mr1~0 NPW Extr.1.ct<GC {fl '0 ) IEM 6(1&) {SM 0630 B] [SM !>63\l < I 
C'ertili~d Y<o<1 NJ WPPLIH/9060 NPW fatiac~/GC O!tD) jl'.P/\ GOS) (SM 61>30 BJ [SM (ifdH<"I 

c.-nili.:J YCH l'iJ wrru5.0'.IOIJ2 "IPW Exlrotct/GC. ( FCD) rEP/\ 60!SJ rusER DEFDIOJ SM M•Ot' J 

Cl·nir1cil Ye~ NJ WPl'05.0'!063 °'lf'W E.urd('.t/UC. ( l:CD) IFPh b08j lliSER Dt::rlNl:.U SM 6t, 111t I 
Ccr1ilinl Ye.~ NJ WPl'U'i.O'llll•6 'lll'W E.-<rractlG( (!.-CD) IEPA 6mq 
Certi.lku Yes NJ WPNI 5 09116 I "il'W Extmct.'GC <ECD) JFl'A 6VSJ 
Ce11ifk<I Yes "IJ \"JPP0~.1)90 /11 l\.r\V El<tr.1.;U(jC I l·C"lJ' 111'/\ 6081 [SM f630 BJ {~M bli.\O CJ 
Ct>.nilie.j Ye1 NJ WPt><J5.0o0!10 fo..PW E., tr.i.:l/G(' I h(' 0' I El' A 6WIJ IS'\ol f630 DI (~M 6<· l0 ( 'J 
Cenilit\l y~ NJ WPl'tl~,r.<>(1<10 II.PW fa~ct1GC1t-n>, [El'/\ W!SJ 1S:\-I f630 Bl (SM c,r,~o l) 

Ce11ifin.I ' 'cs NJ \VPPtl5 1; 111(10 l\PW .E\lr;i~t!(iC (F.CIJ1 Jl:.!'A 608! JSM f630 B I (SM 6!>~0 q 
C'\!llifieU y..,, NJ WPl'05.vY 1111 NPW E~lrdcVGC' (H·J1) j(PA 6011) JSM ~6lll B l [SM 6fi3LI ('j 

C.-rtifinl Yo:.\ HJ W!'P1l5.IJ'll l.O Nl'W Eum~UCiC tJ,CL>) IEl'A 60!IJ (SM f630 e J (SM li,,_,o <.. ( 

Cert;fie<J Ye~ NJ WPPO~.IJll I ~II NPW fatmcVUl' (F.('D) (FP/\ 60R) (SM f.630 C) 

Cc11ili\Xl Yes NJ WPPOS.091411 NPW falrnct/OC ( ECD) [EPA 61>8] [SM 6630 CJ) JSM 61>1U l'] 

C{"nificd Ye$ NJ WPPO~.I JIJ I SU NPW E~tracllGl' (EClll I El'A @8J I USER ~EFINED SM CJ<110f' I 
Ceniti.:J Ye~ MJ Wl'P0~.119 I Mt Nf'W Ex1tm•1/GC lE\Dl [El'A60RJ fUSF.R.DEHNEOSM 66.lO(' J 

Ce1t1li...:I Yr; NJ WPP05.IJ<ll 70 NPW - t::Ji..tra1t/Gt (ECU) [!:!'.'\ fi08( (S_\f ti630 13 j (SM 6f1~0 CJ 
Ct."lt1lied Yrs NJ WPP.05 091~11 Nl'W Fx1r.1.:1.C'14."' f(·( '[)) [fl' A WKJ [S:-J NUii B ! ISM bb3fJ CJ 
Cemfial Ve$ 1-{j wrro~Mlli~ NPW fa1r.J.-u{;(' (ECHl I EPA 60l!l (USER DEFINW ~M t•{•J!lC I 

KEY r\E - Ai1 11nd Emi~i.~os. BT ~ 81nlu11ic~I T 1~~ues. l>W = Drinking W1tc1. 'llP\\' · Nun t\11 .. bk Watt".r. SCM = S(>liu uni.I l 'l1~111i.:al Ma11.'fia.l:1 

·-· Aunual C..,'1ttfi<SJ !'l1r.1111t:\""~ U~1.·- 1"11\..,tin: P~ of 07/011201 l until Ofi.'101.W ;J 

Pllramt'l"r D.-u~rlpllun 

Eth)·lbe11.Lenc 

"1e1b~ll ICl1·0tll}' I dh<'1 

T ~"Cl-tiutyl .alc~1li<1l 

lolue11c 

XylMes (tntalJ 

f\ldrin 

Alph;i OHC' 

Beta BFIC 

Ddta BHC 

L.mdanc {!l'I n uwt. Hl K ' 
Chlordane 

CWorJanc fol1>h;1) 

Cb.Jordan~ 1gmrnnHJ 

Cbloroneli 
CWoruthaluml 

DlJD !.4.4'-t 

DDE(4,4'-) 

DDT {4,4'-) 

DieJdru1 

Enoosulfan I 
Emli>>ul lim II 

Endosulfau sullilll· 

End1in 

Endiin aldehyde 
Endriu k.t'LOll<' 

l leptachlor 

Hept:ichlor (1'1\J:rnk 

HCAachlon.ibewc1w;o 

Page 16 of-I I 



Nt'w .terse~ Department of Environruentol Protection 

National ll:nviroument:d Laboratory Acc.rcdit:t1ioo Prognim 

A~~'l,;A.L CERTIFlED PARAMETER LJST AND CURRF..l\T STATUS 
~(fecli\'e H~ of 07101/l()J I unlil llf,/.111/21112 

Lahorntory ~a.me: £NVOH>NMEl'iTAL Sl'. IF.KCE CORPORATION Lahonitory Number: l '1002 Artivity lD: i\ LCl IOOOI 
11065 1.EBAXON RO 
\rT . . ICUET, TN 37122 

C 11 I t,;1trY: Wl'P()5 - Ori,:n11ie Pnnu11 e1ers. C hr(Jnl• lography 

Ellgiblll 1<• 
R~port 

St111u, l\J Oat.a .~I J\C(' Code \hlrh l'trl1nl11ue Dc~cri1•ti!l11 "-Pl)ril\'ed i\t e1hof1 

Ccrulitd Yes t-;J WPP0.5.09190 Nf•W b tnu·tl(',(' (ECO) IEP.\ tiOS}[S~1 563(J H l[S\1 tll-1N ('j 

Ccmficd Yes NJ WJ>Pt'J.5.09'.!00 NI'\\' l!xtrawor 1 ECDJ I EPA 6l'!I] {SM 61'130 B 11 S'-t 60J<l ( J 

.a.pph1:11 Nu 'JJ WPP05.0QJ5\J Nrw hln1ctinn, GC. ECO ICP.4. lt>SRJ 
C~n11t1:1l Yea \IJ Wl'P05-1 HlJO NPW Bdr-.ic1/Gr t ECD.1 IEl'Arit)!IJ 

(er1tlkcl Yes NJ WPP05.l J020 Nl'W Px.lmr11GC (ECD) IEf'A 601S] 

Ccrtilicc1 't'es NI WPP05. ! 1030 l\'l'W Exir;u·rJ(il' !ECD} IEl'A 60K J 
c~r111iC'd Ye:; \IJ WPP05.11 040 ,...,.w b.1mcl'/GC (ECD) IJ·J'A <ifl!I J 

Ccmti(·•l Yes 'ii Wl'P05.l I 05(1 l"l'W fa1111c1:GC 1 ECO) IEr/\ 1ios1 
Ccrt1fic.1 Yes \II WPP05.l 10t 0 "PW Eitmct:(i(' rECD} ILI'A t,mq 
atifi~d Yeo NJ WPJ>OS.111•10 l\l'W D.tm,'.\/(iC (ECO) I !:PA bOlll 

C'emliell Ye:; l>.J WPPll5.Ufllll "~w fato;i:lfllPLC r I IVtFl11on:~ccncc- I JcPA olUI [SM 644U BJ 
c~niflcd Yes ~) WPP115. l3f:120 "l'W E'll'.trnd/l\P\.C rUV1fluoreYccnccl I EJ>i\ 11101 [SM ii440 Bl 

Certified Yes llJJ WPP05.1.l0.IO \JPW Ei11r.1c11HPLC' 1 UV1Fluo1c~c~11cel [EPA 6 101[SM644/J BJ 

Cc~ifir.<I Yes NJ WPPOS. I J0.40 '-J l'W E-lmctllll'LC I UV11'1uor1:.<c<:n~<"I [EPA t>IO] (SM M4o BJ 
Ctntfic:d Yci; ~J WPl'OS 1305l' \/('\\' falruc~'BPl C 1l.VIF1uor1:'>4.:<:1t~c) 11-i'.\ "tnJISM i.4411 lll 
Cl·ntf.c:d Yes NJ WPPflS. I 31"MQ Nl'W Extr.1.:111 fl'l.C 1 liV:F\uore:scc.t1ce1 (H' \ t>!O) (SM 6-40 B) 

Cc1111icJ y~ NJ Wl'PO'.'i 130/ll Nf'W fatr.rt.111'1C1 lJViFluore-.cc:.11c() [FPA blUI [SM i>-Mtl H] 

tc1t11ic:d 1{tt NF WPP05. 130SO Nl'W falrJcl.'liPI .C" tlJV/Fluoll::'iccncc l l!:M "1 0] [Slvl 04-IO Bl 
C1•1t1ficd Yes NJ WPPO'.'i.13090 NPW F-~Lr.i..:l/111' 1 .C 1UV1Fhmr;::sccnce1 (WA 61lll (Stvl 6440 BJ 

Cr1t 1ficd Yc:s NI Wl'POS.13 100 NPW fatrac!IHPLC HN/fluure.'i~cnce) lf:llA h i OJ [SM 6440 BI 
Cc·rtilicd Ye~ l'IJ WPPl)5.Dllll NPW ll\lmcl/flPLC IUVIF!uorcst·e[)(..t:) ll.!l'A <>IOI fSM644ll El 

Cc:rttiitX! v~ NJ WPPOS lJ 120 NPW E.'Lract/HPLC (tiV/fluon::sccnn:1 !El'A 610j [SM 6440 BJ 

I c1ttti1,....J 'fr.s NJ WPP05 13130 Nl'W E.\lra£1llJPLC tL "VIFluorcscence·• [!:l'A bl Of [SM 64-10 Bl 
Cc1t1fioJ Yes NJ Wl'P05. l l I 40 NT'W blrac\l'HPLl' 1Lv'l flumcstcnce; [P-l'A 610J (SM 64-40 DI 

(. .-:mlin.I Yc:s ~J Y.'1'?05 13150 NPW E1..tni.c~ ·11rl C ilJVIFlue1rescrncc1 IET'A 1> IO] lSM 64-10 Bl 
Cr.itilioo Ye~ NJ Wf'?O<.. U J t>ll Nl'W btnuMHl'LC' tUV/fluon:~ceui,;l') I !.!PA l>IOJ fSM b441} Bl 

i.: 1-'r >.l:: - Air and Emissl»nM, BT - Biol<li;ical Ti~suc.. DW ~Drinking \V~t<:I, ~PW - Non-Pot.ibk Wulcr SCM r Solid nn1\ ChcmiL~I Mat.:rials 

- Armuul C'e~tific<l Parnrnclcn; list ·-· £tfocl!vc ;is or 1)7/01/20 1 l until tlli/Jll/20 12 

l'u rxmcrcr De~cripfion 

MetlkJit> c hlor 

fouphcDI: 

(} (l.4· ) 

l'CH !016 

f'CB 122! 

!'C.:0 113'.! 
1'('0 1242 

l'CB 11.48 

res 1154 
PCB 1260 

Acet\ilphthene 

1\crn11phthylene 

A1nh111ccuc 
He11LOl1J )unthra1:ene 

Hen:1.11t11 )p~rooc 

ll.e117..c.'l{b )Oooramhl'.-1c 
Oenm{ g:hi)pcrylene 

fkn.1o(kJl1uar.u1tb~nc 

Cluysene 

Dihcn1:0(a,h)a111hr..1cc11c 
1' luornn1hcnc 
1-luoren~ 

lml::nol I ,.2,3--cdlp~'ll'lle 
f\~phll~1lene 

r he na Ill hr.::ne 

P)it:n~ 
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New .Ji.'rSe~1 Department or f.nvirnnmf'Hllil Protection 

"'ationul l<:n,1iro11meutal Laboratof) Accreditation Progrnm 

.·\NNCAL C F..RTJFl ED PARAI\lETER LIST ."-.'\ll CURRENT s·r A flIS 
[ ffoclin 111' •>f 07'!1 1no11 un1il ll<•iJUnil 12 

Lshor aiory N:trne: E~VJRO~MEN J'AL SClENC'E CORPOR.\'J ION Laborator y 1'11mher: TN0112 Acthity ID: NL.C l IOOOJ 
12065 1.¥.BAi"llON RD 
MT. ,JllUET, T N J7122 

C"• lt'!lur y: WVl'\I(• - Organic Pnramell'r,, { brumatul!rll!>h.v!MS 

Ellglhh.- tu 

Rt·1,.trt 

Sta111~ NJ Oat• S1111" Code ;\lain~ J c:th11lt11u l>t .. nipliun .\pptHHtl M ttbaLI 

Cc."ftifk..U Yc:s 1'1 WPPOC..I lllJtlO Nf'W (.., 'MS. f' ~ 1, Capil l3J)· Clllumn f 121' A <>HI fS_\f 6".:00 BJ 
Ct·rolic..t Ycl l\J WPPll6.ll!<Ul2 Nl'W GC'M". P & ·1. Capill;u:· Column lErA <i24j 

Ccrt.ifrc..l Yes !'.J WPP06.IJ1Ull3 t'll'W GCiMS, P & 1. Capillary Columu [Fl'A hl4J (USER DEflNl·I) c;M hlOO Ill 

Ccrufao.J Yes NJ WPP06.0201J7 Nf'W GC!MS, P & T. C1pillary Ct•lumn I fl' A (l24) JSM 6200 BJ 

C<.'1i1li<-'<I Yes l'iJ WPP06.020U'1 NVW GC/MS, P & I, C:ipilhuy Column lF.l'A 614[ {SM 6200 BJ 

0:11ilit.'Cl YL'S 1\1 WPP!)(i.Ulll l 0 NPW GC/MS. f' &. ·1. Capil lary Column (EPA 624J IUSER DEJ-lNED SM 1)2n[) O] 

Cei1iliw Y~11 I\] WPl'OoOlOIS NPW GC/J'v1S, P & T. CapiU1uy Culwnn (El'.•\ 6241 f'\M li200 BJ 

Cc111!i1XI y~ 11.J WPl'll(J IJ:.!11 I I NPW GC!MS. I' & T, (':)pillll!'Y Column (l'.I':\ C.24J ISM 6200 3] 

Ccruli<.Xt v.-s l\J WPl'IW1 1J102U NPW ac:\f~. P & 1. C"<1rilhuy Column [EPA 6~4! IUSER UEfll\ElJ SM (1200 DJ 

Catitil'tl Yr.i. l\J Wl'POh 020]~ NPW OC•\.IS, P & 1. l upilillry C'otumn (Ef:\ 624J (SM 6200 BJ 

C"enifo:J Ye!! l\J VIPPt"• ll203!1 NPW GG\.1S, P & r. t:'ilpiilar}' Column lFM 624} lUSER DEFll'-Fl) ~1\1 t;.!W BJ 

C.:rtilic..I Yl!!I l"J WPPflb020<10 ~rw GC/\.tS, I' & r. C1pilh.1l) Column ll!r,\ !>24) [VS.ER DEflNfl} SM 620\) Bl 

Cerlilid Yell NJ Wl:'Pl)ll 02l).l I Nl'\\I GCIMS, r &. r. Capillary Column IM'A 624] [USER DEFINED SM 02110 Bl 

Ccrtifi.:d v~ NJ WPPll6021l·H NPY\I UC:MS, I' & T. l npillury Column [ES' A 624 J [SM G.ZOO BJ 

Certified Y~·~ NJ WPP1Jt1 U'.!044 NPW GC.'MS, r & 'I. Capillary Colwm1 fF..PA 624] [SM 6200 BJ 
Ce1tilicd Y<ll :-lJ WP1'U6.02015 NflW GC:'MS, P & T, (.~pilhuy C'<1lurrm (Fl'~ r,?4-J[llSFR OEFNETJ SM (1200 IJ} 

C1:1t ificd Yn; NJ WPl'llfl():\0511 NPW l.JC'MS, I'&. I', (:tpillary Cdumn lhPA 6241 IUSER DEFINED SM f120(l 0\ 

Certified Yo:.o; :'-I WPPlll1.U2W.U 'll'W GC'.'MS, I' lit I • Capillary Cnlullln IE.I•,\ 62·i] [USER D'El·J'JED SM 62011 DI 

Ce1tjfit-d Ye.• NJ Wl'l'll(>.lll0/11 '-'PW GCIMS, I' & r, C1p1liary Column (El'A f124] [CSER DEFINED SM (1}.0ll Hj 

Cenilie1I Yes NJ Wt'l'1U1UlO~O "lPW G('/MS. P & T, Cupill;iry CulU:Jr.JJ frl'A 624) [l.'SER DEFINED S'.'vl 6200 UJ 

C.:n.ifo.:il YC8 '4J WPPOl>Olll\IU ~PW GC'/MS, t' &. T, C.1pdlal)I Column lt.:l'A 6~·~1(1.:SER DEFl~ED S;\l iiJOll Bl 

Cc1tified Yes "IJ WPl'Oh.OZ l 01 t :'l:t'W tiC.JMS, r k ·1 , ( ap1.hary Cohuno ff.l'A <1!41 (t;SER DEFINED 5:\1 <t2110 RI 
Ccn.ifird Vr3 NJ WPl'Ob.0210.1 """' CiCJMS, t' & r. C.Jpil1C1ry Coh•:rnn [I-PA 624) 1SM f.200 BJ 

Ccnilic:.I Yi:..• NJ 'Nl'l"1<1.li2 I (1$ ,._l'W GC./MS. I',\. r, C:<1p11l.al) ColulUll r ''" 11 <•141 rsM 621.10 nJ 
C...-11ilin.I Yc.s NJ WPP06.02JQ6 ""w GC/MS, P & f, C.ip1llal)· Column [El'A 624) [SM f20t1 DJ 
Certifieil Ye.• NJ WPP0{1.IJ2 107 Nl'W <JC' 'v\S, P &. I, Captllaf) Column [EPA 624J ISM f200 BJ 

C<=rt.ili~ Ye~ NJ WPPOC..02 110 NPW GCi\i!S, P & I • C;1pillu1y Column [EPA (,24] (USER DEFIN£1J ')M 6200 Bl 

Cenifa~I Yes NJ WPPOii.lll. 11 5 NPW GCJ\llS. I' ,11; r. C~pilJIU}' Colu111n f FP/I. 624J [USER DEFINED SM 07.IJO 131 
Ccmlirt.I Ye$ NJ WPP06.111 I I(, NPW UC/'vlS. P & r, Cupil!ary Column !El'/\ 624J [SM 6200 BJ 

c citified \'c~ NJ WPPii6.l(:'.1 I K NI'\\' CXA\1.S, P ~ r. Capillary ColUIIDI !Fl';\ 624J (S~l r<WO Bj 

O:nific..I Yes NJ WPPOr, 1}2120 Nl'W Gcr.vtS. P &. r, Capillary Colunm fl!l'A ti'.!4] [USER DEF[Nf:D l;)M f>lOO BJ 

Cenilii:..I Yr~ NJ \oVPP06.ll21 '0 NJ•W GC! .... IS. I'&. r. Capilb~ Colwnu I El'A 624) (USER DEHNl:U ~M b]IJll BJ 

KF\' o\f. • Au unc.I i!miss-bns, BT= Binlo¥.icttl 1 ll'~u..,. OW - Druiki1l_g Wa1e1, "-PW - Nun-P<lfablc Wa1er_ SCM = SoiJJ :irKI Chcm.ic;:il Materials 

·- Annull.l l ..,rt.1Lied f'aflllll~e~ Li~ - r.n~~·liv<" ll• .~r 01101rJ011 until %/JOllO .'! 

Parameter Ot-\cripllun 

. .\ll> I clllmillc 

Amyl alcoooJ (1H 

Aceto~ 

Acrnlt>i11 

Acrylonitrilc 
Bero.cue 
13 wmob,·nzt nc 
Bmmod1k1t,1u1cUuu.1c 

Brnmod1( hlo1T•mctf 1{11\\' 

13romocthanc 

Bl\/mofom1 

Brommo:;tl1ao.: 
Bu1anone (2-1 

But.al.li~ne t2·d1fon1 I J J 

Buty I bt>iv~nc ( 11·) 

Carbon d1~ulridc 
Carboa 1etm·lik•1 1dc 

Cbloruhc1111:m· 

CWurueth:mc 

Clilmui:thy! vinyl l'tbrnl-l 

C"hh1roform 

Cblor•1me1.b...w.: 
CbJoru\t>llll."llC l2·) 

Chlorooolue11c (4-J 

Cyck>lwir.anone 

DibroJI11.1-3-d1lu1uprnp<llle ( 1.2 l 

L)ibmrnochh •mmellw11c 

Dibmmocllrnm• (I ,'l ) f(iDIJ J 

Dibruml1mrllmnr 

Dicbloro-2·buh:ue (c 1~-I .+) 
Dicblun'bco:ol!JJ<' ( J .2 i 
1Jich.lorol-.:1T1enc (I ~l > 

Ptti:e 18 ol .+4 



.'It\\ Jersey Department of £m•ironmcnt11l Protection 

~;Hional l;.nvironmenlal Laboratory Acrrl'di1i1tion Program 

ANNUAL CERTIFIED PARAMETER LlST AND CURR.ENT STATUS 
Effeciive iu or 07!01!2011 unlit OMJ0/2012 

Lnborntory ~ame: l•:NVmONMENTAL SC'ffiNCT CORl'Ol{A'!'ION T.ahor1atory Number: TN002 Activity JD: NL('l tllOOI 
12065 Ll:'BANON RU 
MT •. IUl.IE:T, TN 37122 

C'11t~~1>ry: WPP06 - Or11tnic l'~nmeten, rhrnrnRluµrapbylMS 

F.llgibl~ lo 
Re1xu1 

St11111~ r-.J llatn ~flllt Codl' Md Ith 1 cdtnlllU~ Oescrip!iun AplJru•·ctl Metlwd 

Cti11fir.d Yes "' \V PP06.02 I 40 f\fPW Li 'IM~. I' & 1 . Cap1llasy Column I ET''' 112.S Jl USER DLHN'FO ~M 6200 BI 
Cnt1tiei! 't't.-s 'II \\! PP06.02 I 4'! Nf'W GC~l'i. P &1', C;ip1llary Column !Er1, 1t2~ J [S\.1' 0200 Bi 

Ccrt1flr'I Yes :NJ Wl'P(l6.02i.S5 1\1'\\' Gc:-M.S. P & T. Cai,illary Column 11-l'r\ 624] [CSER Dl:.flNl•I) \1 6200 BJ 
C.:r1ilicd Yes NJ WPP06.rt2 t 50 ?\PW GC/\1S, r & 1, Capillary Colu111n I EJ•.A ()24J Lt;SER nEFrNED s\1 6ioo Bl 
Cettifi~'() Ye.~ KJ WPl'06.02160 NP\"' (i("'/MS, f' & T, Cap1llary C111Lrn111 11·.I' A t.'24 l p;sER PEI'IN l:!L) ~M 6200 8 j 
f'l)l11iktl Yes ~, WPP06.Cl2170 l\PW (i('f\o1S, P & T, Cap1lh1ry Cnlum11 lf'I'.\ li24 ] lt.:SE'.R. DEFINED SM 6200 BJ 

Ccr1ilir1I Ycs NI WPP06.02175 ~PW OOVIS, I' &. 1 • C.apt!lary Cril1111111 !EPA n2-4J ll.'SER DEfrNF.DS~ 6100 RJ 

Cccufied Yes NJ WPP<l6.01180 '"w (j0\1S, I' & T, Ci1ptil3ry C•)lumn !:.PA b24 I [L'S!:]{ DEfJNED ~M 0200 BJ 
Ccrt1litd Yes :"'iJ WPPOCi.0119(1 "l .. W (,< ~ \1S, P & f. Capillary l 01111:111 l EPA 1124) ft:SER Dl:!CT"lf'D SM o'.!on BJ 

l<"rttficJ Yes f\J WPl'06.0219:! '-l'W I ,C•'\tlS. I' tJ:. T, Capillol.I)' Colu11111 [8'A b241 [SM £.200 BJ 

Ci;rt1lkd '{es "IJ WPP06 02194 ~rw GC:MS, I' & 'T Capillary Ct>lunm IEl'A 0~41[SM6200 Bl 
f'c1111ir.t1 Yes "IJ WPP06.02 I 95 Sl'W GCIMS, I' & T. Capillury Cuh11n11 (l'.rA b24] ISM 6200 BJ 

Ci:11ili,:il Ye..~ NJ WPP06.02198 Nl'W GC/MS, P ,'Ii, T. Caplll~ry Crolu11111 I l:l'A 624] [SM 6200 OJ 

Certified Yes NJ WP1'06.01200 NPW liCIMS, I'.§.: ·1. Capillary C.nh11nn l!•l'i\ b24] I USER DEFINED S\11 f\200 BJ 

C•r1ifkd Yes NJ WPP06.022 I l> Nl'W GCJMS, I' 1l T Capill.ir)' Cah,mn I l!PA r-24] IUSER DEFINED SM ti2UO B} 

Cenilii.-.i Yr.. t-J WPPf>-'i.0'.!2 ! :! NrW GC \.iS, P & T. Cap1lb.ry Column )W',\ 6!-IJ(lJSER OEFNEO SM 620(1 BJ 

Cemlfo:I Yi..o.s l'>J WPP06021'.10 '<ll'W GC'MS P & T, Capillary C11lt111111 ! l·PA !124 ! (USER DEf'NEf> SM fi2(~) BJ 

Ct:tllfic\J y~ "-.I WPP06.02223 Nl'W GC/MS, I' & T, Cap1ll.ary Column LH11\ 6.?AI [USFR DE..Fl\!T!D SM '>200 B] 

Cc111fic.I Yes NI WPP06.022!5 NPW (jCIMS, I' & T, Capillary C'nlu11111 IH'A 6241 lllSER DEFl\lWl SM 6200 BJ 

Ccnith .. t \' c.s NJ WPP06 02230 Nl'W GCIMS, J> & T. Capill,uy C'<•l11111t1 I FPA t.24] IUSER DEFINl!IJ SM 62.00111 

C'c11 i lie.I Ye~ NJ WPP06.02232 Nl'\V GCIMS, I' & T. Capillary (.'ohunn lfJI'/\ 112.i] !USER DEI'IN£!D SM (1200 Hj 

C<'r11fi.,.J Yes NJ WPPOb02233 Nl'W Li( IMS r & T CapilL!ry C11l11n111 I !:PA ti24l [USEfi D~FIM.l) SM 6200 Bl 

Ccrlllicd Yes NI WPP06.02:B.1 Nrw GClMS r &. T, Capillary Column !EPA 62-ll (USER OEFIMD <;\16200 BJ 
Ct-mfio.1 Ye~ NJ WPP06.0~35 Nl'W CiC/M~ I' &. T. Ci1pillary C..1lu11U1 ll::l'A 6:!41 [USER DEni-.:tm SM 6200 BJ 
Cett1ficd Ye:; NJ WPP06.0:!238 NPW Cif'o't,.tS_ P & T. Capillary t'olu11111 IEl'A t•24J tUSER 01:F1N1:n ~M b200 HJ 
('~1fil:d YCJ; NJ WPP06.022'10 Nl'W (;<'/\.!~, l' & T. Ci1pillary Col11nm IEPA n24J [USER DEFINH> SM 620IJ B] 

Ccnili.:C Yes tU Wl'POo.02145 NPW (lC/\.1S. P &. T, Capillary Column l El'" ti'.:!11] [5~1 6'20(1 BI 
Certifit-d 't'c.s NJ WPPOo.022.50 Nl'W 0('/VIS, I' & T, Capillal)' Column IHI\ 62'11 ILISER DEFINl'r> SM 6200 BJ 

Ccnificd Yes 'II WPP06.0226(1 Nl'W liC/>.11\ , I' & T, Capillary Colu111.11 I IJ'A '•24) [USER r>EFIN I I> 'M 1,-wo 8] 
Ccf11fi~J Yi:s NI Wl'P06.0r. 70 Nf>W O<'JM'i. r & J'. Capillal)' Culumn (l'l'i\ '•l4J rus~ DEHN Et> l.M 61()() Bl 
Caufi~ Yes -.1 Wl'l"OMIZ2.80 Nl'W GC•MS, P .t T Capillary Column ID'>\ 1124] !USER OEFINC:D SM 6:!00 BJ 

CroiJird Yes 'II \\' PPOI>. 022 <u.1 Nl'W GC.:/M'i, I'&. T. Capillary ( ulumn IF"" 624] [USER Dr:HNH> SM b'!OO BJ 

Kl•Y. I& - ,0.iraud Em1;~1t>IL~. HT-13i,~logical l'is~ucs. DW- Drinh!lE Water, NPW ~ ~nn-l'o1ai>ll' Wutcr, St::'\-1- Solid aml Cbctrncal Materials 

l\1'11t111I C'c1tified l'aramcln-s List -· Elle.::.\!\tc u~ nl ll?/()t/21)11 llnlil 0M10t.'0 i 

J'ani.n1c1e.r llcsuiption 

l1i~hlurobcn7.enc 11. 

Dichloro-2-butcne {l.r.a-1,4-1 

I lich!omdifluonw1t.1ho111c 
l'liehlmo~1h1111c 11,1-) 
r>1dunroct:hairn ( t .l · l 
D1chli11ncthcne ( 1,1-1 

[)le hlurnethcnc (Clfi-1 .~-) 

Ol~hlo1octh~m: (trdnS ,1 ·1 
1>1ch\owprop1111t ( 1,2·) 

01.:.hlur.:Jpropane ( I ,3 ) 

D1c.hloropmpane (2.2-l 

Dichlnmpropcnc { I , I l 

l.ltcthyl ether (E!hyl i:rhcrr) 

Dicbluropropene lcb-1.J·) 

l)ichloropro~ !tram.-I, \-J 

~lhyl ilCCl<H.C 

~lhy ll>enzeIK 
llcune la-j 

buprnpanol 
~v1etbylcne cl:i.ID1idi: c 0 1cltl<!mmcLlmnc) 

l\•lclhyl tert·bt.1l;-l ~thl.T 

Mc:rhyl 1sobutyl l.:ctn11C' (~·1 IHK f 

l rrt-butyl akohol 

T .:tt'llbydrofuran 

!iiyrenc 

I C1 n.tc hlrnoollmnc ( l , l ,l .1-) 

Tct111chloroctba.ac (I ,I .I)·) 
T etrnl' hlu rN,ihe ta: 

rnlucth: 
I nchloroetbanc (I. l,H 

T m:hlomeihant! (.1.1,2- J 

rnchloro~hc= 

P11ge 1qnf44 



Nm .. · .Jersey Oe1uirtment of [n,·ironmeulal Protection 

Na1ional ~nvironmen1al Lnborator'.\ A<'cn•ditalioo Pro2r am 

AmruAL CERTIFIED PARAME TER LIST A..i'\iD CURRE~T STATUS 
[ITecll\'l• as of Oi'10 l /:?Ol L 11111U U6/~tl/201l 

Lahorntory Nome: ENVJRO~MENTAL SCIE.l'iCE CORPORATlON Laboratory Number: TNll02 Activit}' ID: NI .C l 10001 
1.2065 L£BA.'l0N RD 
MT .. JUUET, T:"4 37122 

<.ate11.or y: WPP06 - Org•nic Param~len. Cltrotn1Uo1trripli~·/MS 

£Jl1d ble to 
Rep on 

SIRIUS N.J Pita State Code Matru T ecJmiqut Description Appro \·cd l\lctJ1od 

Ccnifi,•LI Yes t-IJ WPP06.02300 NPW GCMS,1'& r. arillar1 Column JET'A 624J (USER DEFJ'JED SM <•200 BJ 
Ccnifieil Ye.• t'!J WPP06.U230.'.' 'IPW GCIMS, P &. r. <-.1pillary Column [EP1\ 6241 [USER DEFl~EIJ Si\16200 BJ 

Ct:itit:ieil v .. ~ toll \Ii PP06.ll23tl7 '/PW GC/MS, f' & r. Capillary Colu1I111 ( FP /\ 624 j [t,SER. DEFINED S ' ' (>200 A I 
Certilil'il Yes NJ WPPIJ6.023 l0 NPW GC/MS, I' & I'. Capillary Column [FPJ\ 6241 [L-SER DEl'LNED S\1 6200 Aj 

Cc11ifie1l Ye~ 1'lJ WPP06.ll23J2 NPW GC/MS, P & r. Car illary Column I EPA 624} [USER DEFINEO SM @ ILl BI 

Cc11ilil·d Yes NJ \\'PP0Ci.IJ2J 14 NPW GC/MS, P & I . Capillary Colwtill jcPA 624J [SM 6200 BJ 

Cettitkd Yes NJ \\IPP06.02 315 f\PW GC/MS, P & T, Carilla1y Column I El' A 62• l l \.!SER DEFINED SM 61110 13] 

Cettilicd Yt:!i NJ WT'l'Q6.U23 l6 l'oPW GCIMS, I' & T, Ca1>illary Cohutlll I EP/\ 624 l [SM <i200 B] 

CenifkJ Yes NJ WPP06.02.l2f1 f\PW GC:MS, P & I , Capillary Colwnn [EPA (i24] [CSER DEF!Nl!P SM 6200 BJ 

Ccitilicd Yes NJ Wl'P06.Cl?'n 1'.PW GC/MS. I'& r. ( 'apil111ry C olumD ] !:PA 624] 

Cenificd Yes NJ \\iPP%.023l'i l'-PW GCtMS, r & T. Capillary Cohun:n. l (~A Cl24 I ( lJSER DEFrNECl SM 6200 B 
Ccttitk-J Yt.S NJ Wl'l'O<i.02326 KPW G\.'MS. P&T. C"apillilly Column [EPA b24] 
Ccnilied Yes NJ WPPU6.U::B28 NPW OC.IMS, 1'&1, Capillaiy Columo IEPA624] 

Certified Ye, NJ WPE'06.02330 NPW CJC0..lS, P &. 1, CaptUary Column [CPA 624] [USER DEFiNJ:D SM b'.l!JO BJ 
C'e11ilicd Yes HJ WPPOG.02335 NPW 00\.ts, P & ·1, CapilJacy Column I EPA 614] [S"'1 f..200 BJ 
c ... -rtifo:<l Yes tu \'ff>l'06.0:Hon NPW GC/\1S. P & T, Capill~i:y Column (EiPA 624] [S~ £.2Q(l DJ 

Certitfod Yes NJ WPP06.U24 I 0 NPW GC.:.t:v1S. P & r. C'.1pilla1y Column [El'A 624] (S\1 f·200 8] 

Ccrtili"'i Yes I'll WPPOti.!124 15 NPW GC'.f!YlS. P& I, Capillary Column [ EP/\ 624] 

Certified Yes NJ WPl'06.02420 NPW GC!?r1S. I' & T, C"apillnt)' Column !EPA 624] JS."16200 BJ 

C'emtioJ Yt-s NJ WPPl)(i.02430 NPW CIC1MS, P & l', Capillary Column [EPA 624] [SM 6200 BJ 

Cc1tilicd Ye:. l\J WPPU<1 0:?~40 NPW GC''MS. P & 1. Capillary Colu1J1D Lrl'A 624] {SM 6200 BJ 

Ccniffod Yes t'J WPPl)(o.02~~0 NPW GC"'MS, P & T. C'.<ipiUa[)' ColUIIlll iEPA 624] [SM 620<.• ll] 

Ceniifod Ye:< l\J WPPl>6 02~f,O NPW U('.JMS, P &. 1, C'apill;uy Column jEPA f.24) [SM 6200 BJ 

Ce-11.ifietl Yes 1-J Wl'P06.02~70 NPW GOMS, I' & T. Capillilry Column JEPA 624} JSM 6200 BJ 

CcnHicJ Yc11 NJ WPP06.024QO NPW GC'MS, P & T, CapiJl;if)· Column IEP1\ 6241[SM620013) 

Cti11ificd YeH NJ WPP06.02500 NPW GCiMS, J> & r. Capillary Colullln [F.PA li24J [SM 620U BJ 

CcrtjJic<I Ye.~ 'U WPPll6.02~ 10 NPW <JC/MS, P & T. CnpiJlary Column llli'A 6241[SM6200 BJ 
C'enilied Y~'ll NJ Wl'l'Ol>.02 5 15 Nl'W GCiMS, P~c:'I , Capillary Cnlwnn 1rrA ()241 

Ccn ificol Yc:1 ~J WPP06 02517 Nl'W GC/M!-1. r&1. Capilla!)' ColuruJJ [EPA624] 

Certified Ye.~ :-<J WPPOti 02520 Nl'W GCIM~, 1' & I, Capil1111y Column [EPA 62'1] [SM c.200 BJ 

Certified Yes ~J WPP06 02530 NPW GCiMS. P & T, C11rillar:v Coluruu (!'PA <i24) [SM 6200 BJ 

CcniJicol 'ie$ ~1 Wl'P06 02540 NPW UG'M~. I' & l, CapiJl.aiy Column [El'A <>24J [SM 6200 BJ 

li:EY · Al! v Air and Emi~ion.'<. BT~ Biologic: al Tissues. OW= Drinking Water. N PW - !'l.un-Potable Water, SCM = Sol ill dnd ChL"fllical vfaterials 

-··Annual C1:1tifi~d Paran1cten; Lisl-·-- Etli.'<:livca.; (lf 07 .. Ul/201Juntil06/)l\!2U!J. 

Parameter IX-~criplinn 

TrichJorotluott1mclltanc 

Trichlom { 1.1,2·1 lrifiuc•roethanc (1,2,2-1 
Vinyl acL1atc 

Vinyl cllloridc 

Xylcnes (to!ill ) 

XyleOl' {t!J-} 

Xylenc{o-) 

Xylenc(p-) 

Aceionilrilc 

Cy\:lohemnc 

Hcxanonr l2 .. ~ 
Methyl acclntc 

-...1<:t.1iylcyclnhe1m1c 
Metbyl iodide 

Etlly 1-t.:rt-butyl Ether [F I BEi 
f)jisopropyl Fther (DIPI· ] 

Dioxanc (1,4-) 

13ulanol ( 1-) 

Etlianol 

Ethyl metiiacry\ule 
Hexachlombu1;i.d1rnc ! 1,1 t 

lsl>-but :.i ak:ohll I 

l<!orrnpylhcnzcnc 
lsopmpylloluen .. (4-) 

Mclhaccylumt.rilc 

Meth) I me1hac[)'la1<· 
Naphthalerw 

Cktanc (-11) 

Nitropropane (2-) 

Propiooilrilti 

P<.'ntachlorotllhanc 
Propy\l:>etvetll: (IH 

Page20 uf44 



i\'cw Jcncy Oetmrtmenl of Enviroonwntul t•rotcclion 

Ntttional Eovironme111al Lahoralory ..\cc:n.'flilation Program 

ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATDS 
Effrctive RS DI' 0710112011 until 0613012012 

Lr.houtory Name: l!:NVffiONMF:NTAL SC'lllNC'E CORPOIV\TION 1.11.boratory Number: Tl\0112 Acfivity IU: NJ,(' J lOOOI 
12065 f ,£RANON RO 
MT •. JU LIET, TN 37122 

('•lri:o~; \lt PP116 - Ori:•nic t•anmc.lcrs, C11rum.afl.tl!raphylMS 

E llglhlc 10 
ll~pnrt 

Sta111~ NJ Dat• Stale Code Malri~ Ttth11lque bcaaiption Appron'CI .\lletlwd 

CenifieJ Yes NJ WPP06.02551) ,..;pw GC/MS, P & T. Capillary Column (EPA 624) (SM 5200 DJ 

C.:nilic<l Ye; ~:J \Ii 1'1'06.0.257t"t 11.rw CJ(Jlt..tS. P &: T, C1q:nllH}• Cuh1mu fl:PA 0~4 J jS'vl 11200 l:IJ 

Cc"1lie1I 'r'es t:J wrrou.0.2590 1'1'W \.\J\1S. P & T, Capillary C.olu111n f ~P.A 024 I ISM 6200 Bl 

Cen11'ic,l Y\'.S ~J WPP06J>26lf1 !\PW (n/\.1S, P & T, Capillary Colunm 11.!PA t>241 lSM6200 UI 
t1:nilio1l Yi:s NJ WPP06.lf.!620 1'1'W rn :'MS. I' & T. Capillary Cnlumo IFPA 0141 ISM 0200 ll J 

CeniJlcd Yt:s NI Wl.'P06-.02630 'l'W OO'vlS. P & r. Capirtary Colunm [l1PA f.2.\J [SM 6200 Bl 
Ccrtifi..:d Yl:li lliJ WPP06.02b4U ' l' \l..' uC/\.lS. r & T, Capillary Cnlumn (Ei>A 624] [SM 6200 Bl 

Ccrtilicd Yes ~J W1'1'06.0265fl '\I'\\' l1Cl\IJS, P & T, C~piUary r lrlum11 ' Fl'A b24] fSM 1i:WO BJ 

rcrulit'J Yes ~J WPPOb.02!>611 ~··\\.' UC/,.JS, P & 'I, Capillary Column 1 El'" 1124 I rs~ 11200 e 1 
I enttieJ Yes ~.I WPP06 0301(i 'lP\V fatmct. GC.IMS {FJIA hlS] ISM li4 lo D) 

Co:ntfi,·J Yes NJ WPPM.03020 '<l'\V E111.1-.ic1. GOMS IH'A t>251[SM6410 BJ 

Certified Yes NJ Wl'POCi.030:\f) NPW falmct, GC1MS [1-J'A. 625] ISM MLO BJ 

C'o111ll<'<.I v~-s NJ WPP06.03040 Nl'W E•lr.lCL, GC/MS I l·I'/\ 1>25J [SM MIU DI 
Ce111fieil Yes NI WPP06.0JU.Sil NPW E\t.ract, GC'JMS [EPA fl25] [SM 6410 Al 

Cc111ficd Yes NJ WPP06,0J06l> Nf'W falr..cl. ~J111S IH'A 6!SI ISM MlO BJ 
Certified Yeb NJ WPPfl6.03rfll' Nl'W furacl (.OMS 11-1' A fl.251 (SM 6-1 IO Bl 

C'crt1ficd \'cs l\J 9.'PP06.03080 -.:rw Fur.1~1. GCJMS jl·PA b21j lSM ~JO Bl 

l"cl1irii;d Yes N.1 WPP06.tUO'Jl1 Nl'W f.~tnct, GCMS {EPA t125j (SM64!0 R) 

Ccn1Jio:,I Yr::s t>J WPP06.(13 I f)O Nl'W Ex1rac1, GC/MS 11,l'A 6251[SM 1>410 fl] 

<::cnofic.-..tl Yes NJ WPP06.0~ l 10 Nl'W F!l trJct. CiC/MS 11-.l'A 625J [SM o-l lll f.l] 

C\:rhfiw Yes NJ WPP06.03 l '.!0 NPW bt1ilcl. GC/MS IEPA 625] (SM 6410 Bl 

Cc.'lttficil Yes N.I WPPOli03 1.111 Nl'W GxtrJ.:t, GC'MS 11!1'1\ 6251 [SM64W Bl 
('i;rufio.I Yes l'IJ WPP06.'l3l40 Nl'W E..~trao.:I, <iC.'MS lrl'A ll2:il {SM 1>410 Bl 

C1:ntfi0tl Yes NJ WPP06.03 I 45 M1W Exlrai.t, uC'MS i!·PA 62:i) [S~1b4 IO BJ 

Ce1t11icd Yes NJ WPP06.03 I 50 NPW Extmt, GCIM~ I fll'I\ 625] (S!-A t>4!0 BJ 

CcmJic.i Yes NI WPf'06.0311>0 N!'W Exfr.rnt, GC.:IMS IEPA i125] (SM b4JO Bl 
Ccrhfic~l Yes. NI WP}>()6.03 l 70 Nl'W l!xrract, GC:/MS IHPA 625] [S\i 64 IO BJ 

f'crllllc:cl Vcs N.I WPP06.03 I 72 Nl'W l:'xlr~e(. GCIM!> 11,l'A t-251 fSM b410 Elj 

Cer1ilie.1 Ve:, NJ WPPO<>.l'3 I 80 Nl'W P.xtr.1t·1. UCtMS I 17PA (.i.!..'iJ ISM 6410 Bl 

< ertifiod Ye.~ :llJ WPP06.03 I 86 Nl'W EltlTLIC.I, GC:·'MS 11.l'A 625 J 

{ t1rt1tkd Ye.;; NJ 1,VPP06,0J 190 NPW 1:.~1m1, GC.-MS ILI'A 625] {S°"l MIU Ii) 

rcr111m! Yes ~•l Wl'P06.03230 Nl'W hctrnrt, CiC.MS I fl'A 11.?5] lSM ti4 IO Ill 

K l'Y AE c Air and Em1~M1>n.~. OT ~ Riologic:al Tmues, OW ~ Drink.mg Wn1c1. 'll l•W · l\(10-1'0111bk1 W111cr. SC'.lol ~Solid aod ( 'hcnlll3l Mati:rials 

l\rmual Ceo ified Par.11riet.1Jr.. Lisi - E.ffocLrv<• e~ ,11· 071(11/21111 unnl IJW IQJ2<ll2 

Par1t.n1efer Deiniplla11 

S CC· buty lbc:n7.e.ne 

1rn-A111ylmclhyl clber 11 AMEJ 
fen ·bu IV lbcnze.n' 
I 11chlo1obenze11e < 1...2 J 1 

Tndilorobew.o::ne ( l .l,4-1 

lrfohloroprnpQnc (1,2, 1 ) 

fnmctbylbenzcn.i 1 I). 3 1 

fnmettiylbr:nzene l I J +> 
Tnmclhylbeazc:ne l I .l 5-) 

'\\'CN1phtl1e.i11:· 
t\.:cnaphll1ylene 

Anlhraccnc 
lk117o(a)anthraccnt: 

Bc111.Cl( b )fluoranrhcnl! 
Bcn7o{k)tluor.wthc11c 

lktuD{alpyrenc 
lkn.rotghi)pc:rylem: 

Butyl bunzyl phthalatc 

rfo ( 2-chlmrn:!hy I) cl h~r 

llis {'.!-cWorocthoxyl mc1h.l11e 
llb l2 ethylhexylJ phl!i.rlnto 

liis (1-cbloroisnprupyl • 1:1h~1 

Bmrunphcnyl-phcnyl c.1..111.·1· ( 4.) 

B11'lhcnylamh1e (4 · ) 

l "hlomnaphthalcnc 12·1 
rh)umphenyl-pheoyl dhcr (4 I 

Chiy~enc 

l'hluron3pltthl<lcne (I I 
l11h~1vn1 e.h)anthrJcr.-n~ 

D1hc:uzol'umn 

Oi·o·butyl p~OialatC' 
l">lr.h!on>bcn.1.idine ( 1. \'.1 

1'll!!c2l 1,)'44 



New JcrsC"y Ul'partmeot of 1<.11viromuental l'roleciioo 

1" n.tiomal Environmental l.11boratory Accredit11tion Program 

ANNUAL CERTlF'IEO PARAMETER LIST A~D CURRENT STATUS 
ur.-clh·c u: of 07/tH/2011 lllllil 1u •. 1unu 12 

Lalim•utory Nnme: E.'iVIRONMl•:NTAl. .S< lENCE CORPORA l 'ION Laboratory Number: TNOll2 A{·thit) n>: '41.C I 111110 I 
12065 LEBANON RD 
MT. JUL.IKf', TN 37122 

C•ltieor)': Wt•l'o(, - Or11..tnk Pannu.·tl•rs. C'bn.11n11to1~r111111ty.'l\1'.'i 

Elli:iblt>IU 
Rf'port 

Sl.alu~ "IJ Ona 'll~ll' Codt "1ttrh f\'Clu1iqu' ll ... <"rlpllon Appnn t•J '1tlbod 

C .:rttCitxl ... e<t. NJ wrr•011.1JL40 l'll'W fa1rac1, 00\IS (EPA {·25J [SM C-110 BJ 

C'~lllit.«l Ye§ N'J WPf'Otl.OJ7~1l NPW E~11act. (JC' IMS [E!'i\ 62)f fSM 1'4111 Bl 

Cct1ifi(\..I 1(~5 NJ WPP06.0J260 N!'W Ewact, C.C'f,'\.fS ( ~PA 6251fSM6410 BJ 
Ccnifa-..J v~~ 1'J WPPOMIJ27U NPW fatinct. GCIMS fl::l'A 625] {'>M MIU BJ 
Cl!l1.11icd Ye~ NJ WPP06 OJ2XO Nl'W faU:tct, GC'fMS \cl'..\ 625J [SM 64!0 BJ 
Ccnified Yell NJ WPP06 0.32!1~ NPW Extrnct, ()('IMS !EPA 6251 ISM MIO 13] 

Certified Yes N.1 Wl'POb.llJ29ll NPW fa1ract, GC./M:S (1'PI\ 6251[SM1410 BJ 

CcttiCicd Yes ~J WPPIH'1111 ~\)II NP'l'i EltrJct, GCIM!- lE.PA 62~J {SM 6410 BJ 

Cl"rtifi,·d Yc!J NJ WPPUl.1.llJ-' Iii "'""' F.xunct, G~· Mi'> IEP,, '1l5){SM t.410 Bl 
C.erttfie.I v ... ~J WPl'l.lh.V1 JJO NPW "-\11".!.Cl, GC.'M5: IF.P1\ nlSJlSM f.410 BJ 

Ccnifi<:d Ye!t 'iJ WPi'Clh tl33J() "ll'W l;,\ltnLt, GC'l-.45: I FPA 1125) [SM~ JO Bl 
Certified Ye11 ~J WPP06 OJJJ l Nl'W Exlr.ict, Gt .'MS (£!'.\ t.251 ISM (...I JO HJ 
(1'rtifa'([ Yf!; 'U WPP06 0331.5 Nl'W l::.xtr..11:1. Ot IM~ fl•PI\ f125J (SM 6-llO Bf 
c t.."rtili l!d Yl-:s :-;J WPPOf:>.().\J.il) NPW .t:..ltmct, GCIM~ fEPA t.251[SM0~10 .BJ 
Ceniticd Yes NJ WPPOfU\JJ5n NPW fatracl, UCIM5 ff PA 625} (SM 64 JOB} 
Ccnilicd V.:.~ NJ WJ>P06.03J~.5 'IPW ExLr.ict, GC'/MS I r·PA r.? ~J [SM 64111 Al 

Ct>ni1ie1l Yen NJ Wl'P0&.0\J5lS "ll'W futrJ~t. GCIMS If PA f125] 

Ccnific>tl Yt~~ NJ WPPU6.!>3~110 '111'\I\.' fauact, li<..'.'MS f F.P,\ 625] [SM MIO BJ 

C'crtiJil'CI YU!I ~J \\TPP06.0.3362 :.IPW Extract, GC/M\ [EPA 1125] [SM 64IO BJ 

Cert1ti~ Yes 'lJ WPP0&.03 \(14 NPW E:<lr...:l C,;:JMS {El'A 6251[S:'lll6410 8] 

Ccrtifictl ''e~ NJ W l'POf,.OJ 36Q l\l'W E~irai:I, GC'tMS (f.l'A 615] 

Cemficd ... ~ NJ wl'P<)(l.IB 36-: l\l'W F.umcl. Gt:'MS !fl'!\ (12.51 

c~nilic:d Vt::• NJ WPPOU.1l ~3611 l'\PW Euracl, GC':M~ [IJ'A 6251 

Ccr11tied Ve• NJ WPl'Df1.0 l <MJ !lif'W E.rnuot, (j('JMS IEl'Ao2Si 
C'crt1fie-.l Yes NJ WPPO<i.IH I 711 Nl'W ~tract, GC'1MS tEPA 6'..'.S] [SM 64)(1 BJ 

Ce1tilitoo.i Ye~ N) WPPlJMJ3~11 NPW fatrucl, GC'.iMS IFl'A 6251 (S\1 b410 B] 

Ccniii."<l Ycff N.l '-NP POii IJJ 3 9(1 NPW fatracl, Gr/MS I EPA 625] [S:.1 64111 D] 

Ct'111lhxl Y<>~ NJ WPPOG.tJ14110 Nl'W HxtrocL. <iC'/MS I EPA 6.!SJ IS'.\.1 6410 Bl 

Ccr1ificcl 'i~i; 'll.l WPPUIJ llJ4U2 NPW Extrnct. OC/\11-i IEPA Ct25] 

Cti.1ifad Yl~ "llJ WPP06 111405 NPW E'xtn.1cL. Gt '/"1S I l."PA !•25) 

Cenifi,,.-1 y~ :-IJ WPl''fl(i U14 Ill Nrw l!xtnlcL CX'l \.IS fH'A 6:Zs1 ·s~ t4lO BJ 

C cmfo:d Ye." l"J WPl'l'l60H20 NPW fatrncl, G('1r.I~ \EPA (.25! ISM 6410 Bl 

KEY· Al! ~ Ai1 und fauwions, Bl - 8iolog1cll.l li~ws. UW = Dm11tlng W~tC1, N/'V. ~un-Putlble Waler. SCM .. ~lihd ani.i l"lt~mical '.\'famial<. 

Parameter 01."~cripliou 

Dielbyi phtlmlu1e 

Dunctbyl phlhal3tc 

P111i\JUb:1lu~11i: ( 2 ,4-l 
D1mlrotolu~oe [ 2.( .. J 
Di-11-<ictyl phtlml:lte 

r:ampbur 
nuor;u11hcn\! 

fluon:ue 

I Je:xa.:hh m1fx11:rt·nc 
H~a~hlombur.aJic1w i 1,3· ) 

Hc.~acblnroo:iha.nc 

Hencblororhcnc 

Hc.\achlomprope11c 
tooeno( l .2,3 ..:<lJpymic 
lsophoruue 
Kt'J)l)OC: 

Mdhylnaphthul<'1h; (2 I 

'faphlhalene 

'.'larth1hylaminl' t I ) 
:\'a.pththylamim: (2·j 

Cblomaniline ( 4 · I 

r-.i1ma.oiline (2-) 

Nitr.>illlilinc 13 I 

'\iitro:mi..lint." 14-1 
Nitmbero:ml.' 
1'·~i1ro!l<1..Ji u·plllp} Luninc 
l'hcoantl u-cn c 
Pyrene 

/'em:achlorobc1w:t1L' 

Tetrachlomb.."'111.t..'flt: { l,l,'l,5-) 

Trichlorol'll:Juc~ 11.2 .... ) 

Methyl phenol (4 duom-3·1 

-- .o\111111.11 l'ctlificJ Pu1;itrn:ter,c I 1sl -- f:.lli:l'.ttv~ n• nt 0711) lf2011 ul"ILI U6/JU/ .W 12 P~c 22 ot 4~ 



:'Ile'~ .Terse) Ocp11.rtrucnt or ll'.n,ironmental Proteclion 

N;ttional En\'ironmcntaJ Lahornhir)' Accrcdilatiou Program 

ANNUAL CERTTFJED PARAl\1ETElt LIST .t\ND CURRENT STATUS 
Errt.,nve ns of 07/1)111111 I nutll 06/311/21111 

Lahoratory;-.;;mu•: El\"VlRO\f~IENTAL -CI ENCECORPOR:\TIO~ l.ahoralory Numher: TN002 Acth-ity lD: Nl.C llOOOI 
I 206!'i LEBA NON RD 
M"l'.JliLIET. 'I ' 37122 

Cah .'gDrJ': \\''PP!lli •• O nianic Panmct~n. C11rom;atu1?r•pll)/ l\oU. 

Eligible to 
Report 

S111111s NJ 1)11111 tale orlc M11trh l'cclu1i11ue Dcsrrl111io11 All!ll'CJ\'Cll Method 

Ci:rtilitd 'r°Q; "IJ \\' Pl'06.0J430 '\l'W i:.:., 1 rac1 GC/MS [EPA 625] rsM 64 l(l Bl 
C .. nific:d Yes ~J Wl'l'fll> .<U~O 'WW fairact, GC,MS [EPA r>2S] fSM0410 BJ 
Ccnilied Yes ~J Wl'l'tlCi 0 )450 'lPW l::'.~tr~cl, GC..•MS [EPA 1>25l fS.\l n41(1 OJ 

Ccmfil'ld Yes .~J WPl'06 01-160 \ll"W fa1r~ct, GC/MS [EP·\ h25l[SM 64l0 BJ 

l1·n1fitd y~ 'IJ WPl'06 ()3470 ' WW P.~lmct, GDMS [hl'A b25] [SM 6410 BJ 

Cc11ificd Yes ~J WF'l'Oti.03480 NPl.V E~tmcl, GC/MS [EPA t-251 [SM MIO BJ 

('(•n1fu:d v~ 'lJ W l'l'Ob OJ -'90 NPW EJ.llllt:\, C1C•MS [Ero\ t>25] (SM b-ilfl BJ 

l 'cruf.cd Yu NJ Wl'P06 0.!50C· NPW E,uact., GC'MS (HA n25l !SM "'110 DJ 

Ccni!ieJ \'cs NJ wrPo6 03 s 1 r Nl'W b1tr;i.cL,GOMS [EPA bZ5J (SM !>"!JO BJ 

Apµh"'I Nl• NJ Wl'1'06.0J5l2 Nl'W fatract., GCIMS [fPA t>l51[SM6-l llJ Bl 
Ct1111icd Yes NJ Wl'l1011 OJS J 8 NPW £'x1rac:t, GOMS ! i!PA t-25] 

1 ·~1liticJ Ye~ r-.J Wl'r06 03S20 NPW hlr~t.GOMS [Ht\ 6:?5] [SM IHll\ R[ 

< cn1t100 Yes KJ Wf'Pll6.tJJ530 Nl'W htr.act, GC/MS IF.PA 61~1 [SM n-1!0 HJ 

C::n1ticJ y~ NJ WPl'Ob.03540 NI'\¥ l!..'illil.C·t. GC.:MS [S\.I MIO OJ [EPA 6151 

l"cmficJ Yes NJ YlP~'Oll 0355!> NPW htmct, GCtMS (EPA 6251 rsM 64 IO 131 
C'c:n1fied Ye~ t-U wrroti.1ns60 Nl'W hlract, GCtMS [EPA t.25 J fS~ 64 10 ~I 

Ce1t,fic<l Ye!> NJ Wf'l'06.0.~510 Nl'W Llxtmct, GC'IMS !EPA 62S] (S\1 b4 \0 Bi 

( 'crt1ti~..J \'t~ NI WPf'On 1\3580 Nl'W Eitlrucl, GClMS [El'A 6251 [S\t 6-110 OJ 

CaitlleJ \' l!S NJ WPl><lti.035\(J NT'\\; ExllaCt, GC'MS {EPA 625) [SM M IO 13J 

C~ifittl y.,.. NJ WPP0603600 Nl'W hlrar1, GC/M~ IEl'A li2.SJ [S:\f 641() 01 
Ccn i fo::: .. 1 Yell NI Wl'J>06.03b05 Nf'W h~t1'3cl, GCll\.1S [ i::PA 6.:?~I 

c,·r1iucd Yc:s NJ Wl'1'06.036 l0 Nl'W fau act, GC<'\.1S [EPA f1~S I [SM 64 10 HJ 

f 'cnilicll Yes 'I I \\I l'PU(;,036::!0 NPW f-:.Xlrucl, GC' \.1S 18'·\ 625){1\M 64 10 BJ 

l'rmlieJ Ye:; NJ Wl'l'•Jf>.03t>60 "-PW E1t11ucl, Gl'•MS (~l'I\ 1,~5I{S:'.vlM10 U! 

r .. "111.iicd Yes NJ \\'J>P06 036 75 t-.1•w farr.tc:l, GC•MS (E.f'A l•lS) 

L'<.mlieJ Yes NJ Wl'Plllt ll3677 >.:l'W fatr.1 I , GC'l\.tS (EP.\ b2S! 

Cc11ilicd Yes NJ Wf' l'll f1 .UJ61SIJ \;J'W f • Lr<1cl, GCIMS [ePA 625f [SM M IO HJ 

Ccmfio:.d Ye;; 1'jJ WPl'll6.ll31>90 \ll'W P"ta,;t., GC1MS lrl'A b25J[SMMfl1 I'l l 
( '1:1111io:.cl Ye.'> ... J Wl'f'tlh 03695 'lll'W l:.xtrnct. GCoMS [hl'A (12SJ 

l.'l:tltlk:.I y~ "1J I.~ l'POb OJ 700 '-IPW f::,11l1"21<.I , ['i\,MS [l:PA 62SJ (SM 6410 BJ 

t'rmhr:d Yes NI WPP06 0~705 NrW hXl>acl, GC 'MS fEPA 6Z5} {SM b4 ](I HI 

C1ni!kd Yes NJ Wl'l'llCJ0.:1720 Nl' W fa1raot, GClMS [EPA ti25] [SM MIO Bl 

KEY ... E ~ Air anll Enu'l.'liuns, 131 = Bii\lugicnl Tb'3iucs, OW Drinkin11 W11f~r. N.PW = Nm1 .. Pot;1lile Waler, SCM ~llhd aQd Chcml.:111 Mah:rials 

-- 0\Mual Cernfi.,.1 l'i11111aetas l.Js1 - trf.:cm·c ;is 1•1 11710I i:!ll11 111111l ll6' Jt1:'2C\ 12 

Para mtter Dc~criptiou 

Ch.lorophcm•I (2- I 

D1dllumphcnol (2,4 .. I 

Dimcti.J\llpl~11~1 (2.4-1 

Dinitrophc.ool (2,4 .. ) 

D1n1troph~1ml (2-mcihyl-4,h-) 

t-:1troptmml t2·) 

1'1trophculll ( 4 ·) 

Pentachlorophcno\ 

l'bcool 

l i:trachtcirophenal (2.3.4,6 t 

Trict1lornphc11ol (2.4,5-1 

r1ichlon11ihcr.l l ('.!,4 ,6· \ 

HcnLoic .icirl 

\k1.bylpbcm1l 1.J-J 
A<"e1oph~rione 

~ph~ - lcrpincnl 
Aniline 

Bi:nr1d1ne 

CarOO:t.l le 
Du:hloruamhne ( 2,3-l 

Oiph~11ylhylln~ine ( 1.~ I 

Methylpl1e1111I ('2· l 
Decanc(n-1 
t le~ a.:h lorocyclopenraJ1 ~Tic 

N ~i110~1rd1·0 bu!ylamme 

N-Nill'O~(lic1.hylami1~ 

N .. Nilni~odimcthylammc 

N .. Nj11r1g11.11phcnylamin~ 

J-:-Nil!oll<Jpynuli.Jme 
Octilldccanc: (n-J 

Penta<' l1 l..r11~d1ane 
Pyn.:lme 
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Ntow .leney Dt'p:lrtmeot of Enviroouu•ntal Protection 

atfomal E1l\·iro11ntental Laborutory Acl'rl'ditatio1.1 Program 

ANN\;AL CERTJFIEO PARAMETER UST 1\J'fD CL"R.RENl' STATUS 
Ufecthe iu of o?,1JJr2UI 1 umil uf,;3or211n 

l,abornlor~ Name: ~:NVIRONNJ"ENTAL S<.:U,NCE CORPORATI01' Lal)oratory l\umlwr: TN002 Acthit) lD: NLCI IUllOI 
12065 LEBANON RD 
MT. JlJLIKI', TN 37122 

Cate)!OI'): 

Ccrulioo 
Ccnifio.I 
C-l!l'lili<ld 

Ceniffo,I 
Cenilkd 
Ccnifi,,J 

Certified 

Ccnifit:tl 

Certi lkd 

Ccitillc<l 

Ccn1lied 

Ccnifo:tl 
Ct:nifictl 

C't:ft i liu.I 
C<!flill~ll 

C'ertifi~J 

c.-niiioo 

Cer11fto.I 

Cclltfietl 

C'cr1ilicd 

Cerufical 

Ccmlicd 
Ceit1/ii:J 

Ceruil:L'(I 

Wl'Pti6 - Orga11ic Pu·lltrtden. Chromatul!rnphyl'l-1S 

Elhilblelo 
'H.rpur1 
NJ Data State Code '111lri1 

Ye'i Ml WPPQ6.03 7'i'll NPW 

Wl'l'IJ7 - Orgo.nk l'uamtl1·n, lndh·1du1tl r<'~tkid~ 

~,llgihlr lu 
Rr1mrl 
.~.I llnl~ S1at1! Code i'thtl.rb 

Yet1 NJ wPP1)7.IJJll8U , pw 
Yci. .....-J WPl'(J7 070lJO Nl'W 
Yep; ~J Wl'P01 lt>J5o Nl'W 

"C;'I :'/J WPPt17 .!211\0 Nl'W 

YQj '>J WPl'l17.22.!llO l'/PW 

YC'J ~J WPPll 7 2100ll M'W 
Y"ll ~J WPPlJ i 13100 Nl'\V 

Yc::1 NJ WPP07 2'10~U NPW 

YC>i NJ WPP07.290S I :">!PW 

Yl·~ NJ WPP07.JOOOO ."'ll'W 
y~ NJ WPP0'!.3J(i(JQ "'ll'W 

YC'!; NJ Wl'PU7.Jl(l()O NPW 

Ye~ ~J Wl'Po·; _1311110 M'W 

Yt:s NJ WPl'tJ7J'ill~O M'W 
Ye .. J';J Wl'P{r.l5100 !'.PW 

Ye:. NJ wrr'fn.3K IOo l'olPW 

Y!!'i- NJ WPPli7 . .IKll"I NPW 

Yes NJ WPPll7 40\HIO Nrw 
Yes NJ WPP07.50 I llU Nl'W 

Y~s NJ WPPO? qioo Nl'W 

Yr:1< 1'.l WPP!}? H2(,0 Nl'W 

v~s ~J WPPU? 'il500 Nl'W 

't'l•I' NJ WPP07 . .Sl600 Nl'W 

l<:-!i NJ WPPl17 t,ll(ltJ!I '\/l'W 

Ted11i.lqut ~Kripdon i\pprond l'iletbnd 

&Uai:I, (jl"/'-'S [EPA 6:!.SJ {~ (..110 BJ 

Tcch1llqut lk.•cripriun i\p11ruved Meth~a 

GC !EPA ~071 
El\traction, C.iC :-,;pourFPD lllSl.\H OErlNEV GPA IG.571 

Ge il!PA 1657 ur622J 

GC [F.P 1\ 1657. 5011, or b22 J 

E..\lr.1~tim1.. Gl, I 'l'O If.Pl\ 622)1EPA lb5<) 
(.j( (S\i 66.\{l B] 

GC (~1\.5155,5152.615. 1115~,,. S'i~I 

Micru ·L'l Exunclinn. GC.. ECD [SM6MUBJ 
E.\ua1:tiu11. OC. l·CD u1 llSD [EPA 1658] 
E.1.11"1.ctiuu. GC. Nl'O or fPD IE.Pl\ l>.?.2[ [L-SER DEFINED D'/\ lb~ I] 

Exlr.tclim1, GC. Nl'D nr FPD IEPI\ 622] p;sER DEHNED 1-.I'/\ lli51) 

GC [LSER DEFINED EPA l657] 

GC f EPA 6 I 5] (USER DEFINED SM 66il<JB I K:) ll1h 

ill>] 
fatr.u.:lion, lX . E 'l><•r USO [EPA 16S8] 
c.x- [EPA 1657, 507.or621j 

fatracllun. U<.:. FPO lEf'A 6.!2J[F.PA 1657) 
GC' [HA .515.5, 515.2, 1658, nr 6\ ~111 SER 

DEFINED SM 6"'40B) 
GC' [USER D~flNED EPA 1657) 

fatmction. GC, Fl'U [t!PA 1657] 

GC (EPA 507, 1657 rir622j 

Liquid Li~u1u 'Eir.1r:11:tioo/OC Method II [SM 6630 C) 

GC' trrA 1657 nr622J 

GC: { l·r I\ l 65 7 or lill] 
GC [llSER OEHNE:JCJ'A 16~/j 

ICJ:'1 At; Ai1 111111 Emlisioll!I, BT % l:liologicai Til<'luc.•, DW : DriuJJog WAwr. Nl'\I. - ~<m-f'<1table Willer, SCM ~ SohiJ .rn1d t'lwmkal '.>tfarniah 

- -· l\nmuil Certilicd Plll<lmctcrs List - l·ni·<ll\'l!a~ <>I 0711.11/201luntil06/)IJ/.Wl:l 

rii.rml!M!"r Pn<"rtptiofl 

:>iapthoquinumi I 1.4-) 

l'sramct~r oc~rrlp1!011 

AfachJor 

Azinplms mc1hyl 

&btar 
OihJn•p)•rifoi; 

Uiu111<1pho~ 

0(2.4-) 

DB (2,4-) 

Dalaprn1 
Da.lapon 
0..metun (<1 I 

Dcm~'l.on(~ l 

Dia:z.uwu 
Dicarnba 

Dichktirmr 
Dichlon-n!> 
Dirr....·d:oak 

Dinosd• 

Disulfntrm 

EPN 

I!thopnip 
Etridiai.olc 

Feu~'tllro\lmm 

Femlu<•n 
Malatbirm 
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""l~n' .Jl'rst:y Hepnrlmcnt nf Eoxiroomt•nlal Protection 

National Environmt•ntal Laboratory Accn>ditalion Program 

ANNUAL CERTIFlED PARi\Ml~TER LIST i\ rn CURRENT STATUS 
Efft<:tiw a~ of 07/0I '2fl11 until 011130/201? 

Litlnmtlory Name: ENVmOl\"ME'.\!TAI. SCfENCI£ CORPORATION Uthorutory Number: TN002 .\ctivity m: '11.<'1 !01101 
12065 LEHA ... '10~ IID 
MT .• JULIET, Tr\ 37122 

c~1t•1,tnr): WPP07 - Orr:ank P~ranicten. fodi\'ilhml f'csticide 

Eligible Ill 

R~port 

l\t•IUll ~J Data ' t•il' C'nde Mutrit l l'1:lrnl11m· Description A11pro~cd Mttbud 

Cr:n1fiaJ Yes NJ V.'PP07 60200 "tl'W G<. !J·rA SS5. 1658,or 615 
CC'r1tfo:d Yes N! WPP07 602Hl Nl'W GC I Fl' 1\ 55 •• I b58. or 615 

t~hfit'(i Ye.s NJ WPP07.6017fl Nf'W (i(' IP1'1\ 5111, lti57,M612J 

<<"tlJficd Yes NJ WPP07.60500 Nl'W GC I l'flll ~071 

Ccrtilic.J Yes NJ WPP0?.60550 NPW (j( [l:l'A 50/, 1657, LU 6221 

Crr111ic<I Ye~ NI WPP0?.66200 Nrw Ol I EP.'\ I t.57 or 6J2J 

Ct-'Tnlioo Yts NJ WPP0?.67'.JOO Nl'W GC IEPA 1617 tll 6l4J[EPA 6UI 

C;:rt1ricd Yes NJ WPP07.6801Xl NPW ('j(' !!'PA 6221 {l!S~ DEi'INEP !:'PA 1657] 

CctlliaJ Yes NJ WPP07. 71100 Nl•W <il I !:PA 1657 or6Z2} 

l"{•ttJfi...d Yes NJ WPP07. 77:SllO Nl'W nc IEl'A Jt>57J 
Ccm!iroJ Yes NJ WPP0?.8021'.{1 Nf'W oc IEl'A622J[EPA 1657] 

('crt1 fictl '\'es NI WPP07.81 HJcl Nl'W E)(!!ill'l1L111,GC FPO IEl'A 62::!] [EPA 1~571 

f'ertilicll Yea NJ 'WPP07.83000 NPW GC (SMf.640 Bl 
Cert11i.: ... I Ye5 NJ WPP07.83 l 50 N!'W C!xtn1cti<m, GC, FPO !J:T'A tt'.!1] fFPA lli57] 
c,~1ilic.d Ye!> NI WPPU7.S4000 NPW GC ISMll~O Bl 
Cm11iui Yes -.1 \\ J>P07.l!4-HJl'I NPW E~ mn·t ion, r.c, FPD 11-l'A 6:!:?) [EPA 16511 

Certified Yes 'NJ Wl'P07.86';5l) N!'W El<.tr~1 .1iun. GC FPO IFl'A 1657) [EPA 1>22) 

Cc1t11it1l y~ NJ wrrovnonv Nf•W Ge' t!\M 111>30 BJ 

C~ 11•1tt1ry: WPP08 -· Acujc ru•klt~ Parameters 

E:liglble U1 

Report 

S111110 N,J Oata %11c f'odt latrh l «bni111Jc Otscriptilin Appl"o\'Cd l\ldho1I 

Ccmfa:d Yes t\J W'l>POK.MOW '\f'\V Lcn•l•forh 11a Morulity 'I!!' '.:002 OJ 

Cemfk~1 Yi:s "llJ WT'P08JJ1030 'JPW Fa1h1:.all Mmuow {l'HM) \fottahty I l:1't\ l{l{IO 11j 

Ccnlhcd Yes ,"JJ WPP08 020!0 NPW FHM I .a1val SuTVlval & Gn)wlh I l·PA HIOfHl] 

L~fltfiNJ Yes N.I Wl'l'08 02030 Nl'W Cc11m.lnphm1t Survival & Repniducunn jrl'(I 100201 

t.. FY Al! A.11 and F .. .mr~sions . BT ~ fl1olog1cal Tisi."Uc:i, IJW - Drink.iul,( W~1or. Nl'W = Non-Potable W.ikr, ':>CM = Solid and l'h1•au~1tl Malt:nt.ls 

Annunl Certified Par.1.me1e1'! Ll~"t- Effcctiv~ u.~ 11[ ll7il) 112011 until Ofil~Of,W l 2 

l'•rpructcr n .. ·~crip1l1111 

\o1Cl'A 

\1('J'P 

\k.rphos 
Mclrilmzi.11 
Mt0\'tn)lhOS 

NakLI 

r~nttl\il\n 

f3n1tl11on met11yl 

Ph<-r'lHC 

l(r.i111cl 

Stirnl'os 

Sulrotcpp 

r <:?.4,5-; 
rEPP 
rP 12,4,5-) (Silvcx) 

r,11c:u·hio11 I Pmtot!uc l1~ I 

I n ch lomnal e 

I nnural111 

l'iln me1cr Oescrl111io• 

T o,ic.1tr ·acute, l·W 111~.m.-m 

f O'UClty - acute, 1-"W urganu.m 

TnM11:1\y - chronic, FW n1giiru~m 

fo~1n1y · t:hromc, fW mgani~m 
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New Jersey lkpartnumt or f;ovironmcnt al Prorcctioo 

'\'1ttfomll Environmental Laboratory Acrrc<lit:ition Program 

ANJ\""{;AL C l!:fn1F.LED PARAMETER LIST VD CURRENT STATUS 
EffectiYc as of 07/111 12011 untll U6/J0/21112 

L11borntory Name: l~NVIRO~MENTAL SC IF:NC E COKJ•ORJ\TION LahorHtory Nu.mber: TN 002 
12065 LEBANON JW 

cthdt) ID: NLCI IOOOI 

1\11' . • ll!LlET, TN J 7122 

C•lei?u.-,.: SHWOI - Mk rohiuloitka l l'.anunele1s 

Eli~ihk to 
Report 

Siatul NJ .O.ta State Cud.e ~llil 

Certifilld Yes NJ SllWOt 03500 NPW, SCM 

l:Mlitinl 'H SHWQI ')45•10 NPW.SC\f 

E.Ugiblc tu 
Report 

.St.al us ,'lJ f}ata lit;alc Code J\h tri'l 

( 'cnili ... xl v~ l\J SIJW02.VJll()l1 '1l1W, SC\ 1 

c~nificd Yes :-iJ SHW0'.!.0300\1 Nl>W,SCM 

Ccrtifi..:,I Yt!S ' ~J ~I IWU2.U4Wll NPW. SCM 

Ccrtilicd Yes NJ SHW02.0690(1 NPW.SCM 

C4:1tilfo<i Yes N.1 SHW02.06950 NPW. SCM 
CcrtiJictl Yes NJ SHWU2.U701XI Nl'W, SCM 

ApplioJ Nu NJ Sl-fW02.07 IUO \II'\\.', SCM 

"rtificJ Ytll' NJ SHWll2.U800o 'llPW '\CM 

AJ!plinl No NJ SHW02.09<100 'IPW, '\CM 

C•teaory: SilV\103 - An•lyz~-lmml'lllatel)' rariu1111l<•r~ 

[ Jigil>le to 
Repor t 

Sa.t111 !\IJ Dat11 State Code )hlri1 

Cc111fied \'c:~ NJ SHWOJ.01000 NPW. SCM 

Eligible lo 

Rrport 

S...t11• NJ .O.la State Cooe Matrlit 

Certified YI.'$ PiiJ SHW04.05000 NPW, SCM 

Ci:111.!iL"tl Yes f\J SHW04.065Gll Nl'W, ~C'M 

C.crt11iL'\l Yf:'ll ll:J SHW0·1 .070l\il Nl'W, SCM 

T Mhn•q•.H Description 

Memh111nc Filla 
'\.1, ml;u ~llt FiJt.,r 

Techniquf 0 1.'Jocription 

PN1~k9 Mar1Ctt:> 

i\4ucou~ WilSlt', Potcminmctnl' 

Wt.:itdrt LCls. .. lo Acid Medi11 

I Cl P, ! v~1dt) Prriccd11rc, ZI If: 
TC.:LI'. Toxicity Procedure, Shaker 
TC! P, Tn.uc1ty Proccdu1c, Sl111k\"1 
EP Tu11i1:ity Te;;t 

Syn1hclll' PPT Lcachak Pmc .. -duic 
Mull ipl~ l.\lract1<•llli 

Tei:h11iq11t [)eqriplioP 

A'{UOOUS. [fe1: tromctric 

Teclln.lquu DllKrip6on 

!CP 

IC'l' 
ICl"l\1!-

Apprnvt.dl Mediod 

[S\4 92220 + El>A 62~R-921QI 3 Appendix f] 
{SM !J2CIOD - 1-:PA 62.S.'R-~2·\) 13 '\rpendix F] 

Appr ll,·cd l\Jd lmtl 

f \\'. IW1 IOIQA] [SW-8·11• IOJ•lj JUSER 
UFJ-IM1) •\STI.1 DYl) 
(')W-IW• O(l.f013J{SW· 46W40\.."J 
[>iW-R1tc. 1110] [SW-846 11 ( l i/\] 

l "\\/ fc~6 1311 j 
I '>W 84(1 131 lJ 
(<:.W-l!4(1 Dl l j 

1sw.,.;.u, 13 IOBJ[SW-IW• P i il/\! 

fSW-ll.4fi 13121 
f SW !t~f, 1320) 

Approved Method 

[SW-K46 ~SJ jSW-846 ~I 

Approved Method 

[SW ll46 6010C: [SW-8-46 tiOIOBJ 
[~W-11411 f){llOC fSW-tMb6011llJI 

!'iW·l'•t6 6020A) [SW-84(• 61HOI 

KEY l'll:i = Ilk and Eruir;s1otis, in= Biological I iSli111:.i, OW = DrinlciJ1g W~tt'r, Nl'\11 - Non-Potable Wutc1, SCM = Solid am.I Chcmica.J Materials 

-·· r\nnuotl Ccrtiticd Par.11ne1c:r:i l.~~1 - EffccllVl' a.1 of O"liOJ/101 1 un11I 06/llll:?Ul2 

F ccal cntiforro 
<;afm.ir11.•Ua sp_ Bacteria 

P11rn111etN· lJ~5cripliflo 

l\!niiut>ilily 

t:onmivity - pli v.oslc :> 20% walt"r 

Conusivity toward slcr 

Vol:atilc organic..~ 

Semrvolatilc orgs..uic~ 

M~1.Js 

Metals 111ganie5 

l\k1als - ''flllttics 
Mcl.als - 01ga.rucs 

f>•riur11!ler DescrtptJoo 

pll 

Pllrauirter Descrlpllo11 

Almnillum 
Ai1tiu1<.•lly 

lu1tnoouy 

P;J,g~ 26 ol ·M 



l'te"" Jersc~ Department of Environmcnrnl l'rotecliou 

l\;ational Em iirnmnental Laboratory Accredjt1&tiou Progr11m 

ANNUAL CEl~TlFIEJJ PARAMETER LIST AND CURRENT STAT US 
E:ffl'1·1lvc as (}f 07/01/lOl I until Olil30/20l'l 

T .11boratory N11rne: KNYTRO~ MENTAL SCIENCE CORPOR \ noN 1.:ahoracory Nu1nher: TNOOl \ctivicy IO: l\LCttOOtl t 
! ?065 U."BANON RO 
~'ff . .JULIET, T~ 37112 

{ Jllegory: suwo.i - lnorg1m~ l'anm1~rcno 

f.li gih lc lo 
Repor1 

~1 1\IUS NJ O i1111 SL~tc Code Mnrrl ~ 'T cchni11111• D~crip1io11 ,\pprovt d Methnrt 

t't:111tied Yr.s NJ SHW04.MUOO NrW. SCM 1rv 'SW-846 6010C) LSW-Mt> 601081 

Curtifia.I Yl!S f'J SllW04 Jr<J~OO Nl'W.SCM. [("f"\1~ !SW-846 6{)20Aj [SW 8.t6 (J()~()J 

C"emft...J Yes NJ 511WD4 11500 NPW. so~ I('!' f')W.l(Jt- (.ll(OCJ (SW-J..4~ 6011)9] 

Ccr1111cd Ye;; NJ SllW04. l1000 Nl'W, SCM lrl""1S fSW-114b li0211Al [SW.844 6020] 

C11r11fic·d Yes NJ SHW04 13500 Nl'W,SCM lt'P [SW-1<4h WlllCJ [SW-84(; 111\IOB) 

( 't•rllliccl Yes NJ SllWM 14000 l'-IPW. SCM I< ' l'/\.1 ~ ISW-8411 (>(120A.J (SW H4f> h020) 

( 'c111ticd Yf!~ NJ 'll!Wlll t~IOO l\PW, SCM ICP rsw ~(I 60 I <lCj [SW · ~41i l)O I OB] 

Cr111ficd Yes tH SI i\\'04 155011 NPW, S<'M rc_r [SW-846 OOIOC! ISW-8461'101!181 

<'..1r11fic.d Ye~ NI SllWrJ4 I <1000 NPW, SCM f( P1MS [SW-l!4fi 6()20AI fS\\o ·K46 6020] 

( 'c1t1fic.d Ye; NJ SHW0-1 1750ll Nl'W, SCM IC'I' [SW K4ll bOIOC] [SW-84'1 l10IOB] 

{ <:rl!ficd Yts NJ SI IW()4 I i!50fl Nl'W,SCM [( .,, ISW-R41'i 6010CI [SW-ll4t1 60IOB) 

( "crt1fied Ye~ NJ SlrW04 l 'JOOO Nrw. so.1 l<'P.'MS [SW -841> 6020AI [SW -84/i 6020] 

f ··11tficd Yes NJ SllW04.210ill' Nl'W. SC~ (',,lorimCU"k ISW-846 71%AI 

('(!Tl 1fi cd y~ \IJ SH\.\'0412500 Nl'\V.SD.I IC I' (SW K4b 6()10CJ [SW.ll4h tiOlillJJ 

L'c:rt11itd Yes :-JJ SHWN 24500 NPW.SCM IC l' ISW-846 MlUCJ [SW-M4(1 [J(JIHB! 

( c;f'll li(cJ Ye~ NJ SI IWU4 '.?SOOll J'..T'W, SCM ICl'/MS [SW Ml1 61l20AI lSW·ll46 fJ020J 
l Cflllic1I Yes NJ SI IW04.2t-OOO l"PW. SCM 1cr [SW-!l4t. 6DIOCI iSW·8-lll 60108] 

Certified Y.:.~ NJ ~HW!J-1.:7:5(1(1 '\PW. SCM !Cl' [SW fl•16 6010CI [SW-8-tfi !>(HftHJ 

cnificd Yet •.u ~MWO-l . .?8000 'WW. SCM IC'Y·MS [SW-1).lli 6020/\l /SW-S-16 li020j 

Ccr11fic.d Ye:; :iJ SflW114.295()(.I 'I/PW. SCM lt"f' (SW-846 tiOIOC) [SW-Mh 60108] 

Ccntfa1d Yes NJ i;HW04.30500 Nl'W. SCM WP [SW Mb 6010C] ISW·S46 l.olOB] 

('r1111ieJ Ye..~ N.l SllWOU I SOO NPW, SCM IL'T' (SW-Mfi 6010C] ISW-846 t>OlOB[ 
I r.lltfi..:d Ye.s NJ SIIW0-1.31600 NPW. SCM ll 'l'/MS [SW-lC.f() ti<>lOAI [SW-R4(t r.mo1 
Ccr11fi~j Y~s t>.J S ti WOU 3000 "il'W 5C:M AA, '-'anual Cold \'11roc•1 [SW-1146 7470A[ 

C!'.1t1I°kcl Yl"S t>.J SllW04.J4(1()11 NPW,SO.f 1cr [SW-846 WIOC 1sw $•16 6010BJ 

<...1:1111i~ v~ NJ SlfWU4 34005 NPW,SCM 1rPi~S fSW-1!46 6il20AJ [SW-IN6 <1020) 

I "t•1t1l1ed Yes NJ SJJW04 35500 NPW, SCM IC:!' [SW-H~(>(o{llO(; [SW-84f100 10Bl 

( <-111ficd Yes NJ Sll\V04 3600(> Nl'W, SCM It "f'1MS [SW-lMb (J{)2UAJ (SW~H46 ~OZOJ 

( ~'111fied v~ NJ SHWf14 3StJOO NPW, SCM IC1' [SW-841> t>(noc. [SW-S4t. "010BI 

CcrtJftt:J Yes NJ SHW<14 J<JOOO NYW,SC"M I( I' [SW !146 N.l!OC' ISW-64b"i<HOBj 

C <'11 l iietl "e& NJ SH\VllJ .l(jf\l)!I NPW. SC~ I< Jl;MS I SW !(46 ti<l10AI [SW-8•1h 60201 

Cenifird. Yes N.J SIJWO~ .IWOO Nl'W,SC'.\-1 l<'I' [SW-X41\ 6010C' [SW-IW1 lll!\llBl 

IOJ'r': AE - A lr a.nJ hi111~~t•)ns, BT - Rinlogical Ti.ss1u:11, DW - Drinking W~ter. ~PW: l'o"on Pur~hk Water. 'lC'M Sc1lid ttllli Cllcuucal Mnceriah 

Annu:al Ccitiffod P•raoct..-n L1~t - C:ffocti~c a~ c•f <Pl(1Jl2011 until (11>/lvUO :;> 

Pa re ITit!IU n~stripfotll 

Arsenic 

Al"'llt:ltlc 

Barium 
Banum 

Bery11t11111 

f.leryllium 

Bor;.in 

Cadmium 
Cadmu1111 
Calc1mn 

Cbromiuni 

Ch10miu10 
Ouottt111 m ( V]) 

r-0bal1 
~ 

Copper 

Copper 

Iron 
le&i 
Lead 
Lithium 
'.\ofagnc,i 11m 
"rlangunfl'!t' 

\faJlglllK."'IC 

M1:rcul) I i111 u.! wa.~~ 
·:-.folybdcnum 

\folybdcnum 

N1cl(el 

Nickel 

Pot3s~1111n 

SeJ.:nimr 

Sclcm1um 

Sllvc1 

t'agc 21 l'f 44 



N<'w Jnse~· Dl'partmeut of Enviroomc11h1l l'rotection 

Xa.tit.m:d F.nvironmenr:tl Laboratory Accrcditntioo Pro~·am 

ANNLAl, CERTIHED PARAMETERLJST ANO CURID2i'iT STATUS 
EITecd"eu1 ul 1171111/2011 until ll(J/30'21112 

Laboralory Nanw: f~~VIHONMENTAL SCIENCE. CORPOl{A'J"ION l.ahorntory Number: TN002 Activi~ fl>: ~LCI 10001 
12065 LEBANON Im 
MT .. JUUET, TN 37122 

<'111.,S:••ry: SllW04 - lnvriiunir rur11111eten 

Eligible to 
Report 

SL•h15 ~J Dllta "itlllt' Code "\'lntrh l'cch11l1111• Ucscription 1\1>1>rovell 'fcthud 

C::mffou Yes NJ SllW04.415•JO Nl'\V, SC\! ILl'IMS [S W-ll.:f, f-020,\ ] J 5 W--<411 (,f'2ff) 

L.:tt1ticd y~ ?o-J SHW04.43t\lll Nl'W,SC!-.1 ICP JSW ll4f. WlOC} (SW-~J6 6lJIOBI 
Cert1ti<.-J Yes !o.J Sll\\'04.-140<10 Nl'W,SCM ICP ISW-IM6 6010.BJ [SW ·M6 IJl)Jfl('j 

CcrlllkJ Yes l'\J SHWU4.4SOOO NPW. Sl'M It f' ISW-S41i 6010C..1[SW-!i-4660100~ 
c~11ific<l Yes fl:J SH\1104.45500 NPW.SCM lCP/MS !SW-1146 hOWAJ [SW-84l1 6020) 
\c11ifit'<l Yes NJ SBWU4.47 l\l\\ Nl'W, St:M J(.l' ISW-1146 C.UIOC] [SW-S4C.(i{llOU) 

f'c11ifo:,J Yes \IJ SllV.'04.47105 Nl'W.SCM llPIMS (SW-IW> e>020J (SW-X46 r,020/\) 

l-··11 rfo:j Yes 'U ~llW04.471-tS Nl'W,SC\i IC:P [1;W R4<i (-0JOBI (SW-846 {JOIV<.'! 

Certifo.-d Yni ...;1 SllW(}t .4 7500 Nl'~\f.SCM IC'P {SV. -~-tr. tJ{)l OC'J15W-S46 Ml!>BJ 
Ccnilil'<l Yes :'>J SHW04.4750:'i ~PW.SCM ICP. \llS fSW-S-16 6020Af [SW-!i41l f10lt1j 

rcmlic\I Ye.s NJ SHW04.49000 NPW, SC'M ll I' ['>W R4ti IJO I OCJ[SW-1146 6!Jlli0( 

Ccrtili<'\I Yes NJ SHWU4.49500 'll'W. SCM icrr:vis [SW-84-0 (102UAI [SW-84h (10201 

C'at~or~·i SHW06 - Or11Anic Pantmelen, CbronuuuarBph) 

Eligible to 
Repo,-i 

StaCIU 'i'J Dara Stale C11de 'btrb TIN: ba ique De-scrip llofl ApPf'IWl!d Mdbod 

Ccn.il'icd Yer. NJ SHW06.0201H l'\PW,SCM Mic1ucx1ra.:tinn, GC.. ECD ISW-846 ~01 l I 

Ccrtific:d Yes NJ SHW06.02021.l NPW,SCM Microe.t111'CLiou. GC, ECO [SW-846 8011) 

C'Mifk'<l Yes NJ SllW06.03 l811 Nl'W, SC\of GC, Dir~! Injection or P & T, FIO IS W-H46 HUI5D1[SW-84681}( SB) 

l 'CJ1Jlil:\l Yes 'IJ SHWOo.0377!1 NPW, SC'>d Gl'. Oii c-.:l Lnjcc1ir111 or r & ·1 . rtl> ( 'iW-H4C• MOl 501 (SW·IYl6 !tl•l SB! 

Cc1lilicd y~ r.J SHW06.MOlll "PW. SCM rn· P&l, l; llJ i l ISFR DErtNEJ MA -Dl:P Vl'll Wt GRO. NW 
'I I'll {1>1.J LSW-U6 801 '11>1 !"W-:<-1<1 ~015BJ 

C.:111fi.,d Yes 1'.J 5HWUn.045\.lO i\PW. SCM E11.1.-o1c1iun, GC. FID 111'\l:R Dffll'\E.J MA-013' l' Pl I. TN-EPH, \Ii I 
uim. N'W ·1r11 rhl JS\\ -Mf, 1101501 fSW-8'\1, 
KOi.SB! 

Ccrtifitt.I 'I\~ 1'.'J SllW06.045l I NPW,SCM l.A1mctit1n, GC, FlD 10 rlfER n. -PKO] ll:Srk Dc.Fl'lED TX. 1005. 
TX I 006. C r ETPH. NWT f'll fl ll 

C'cnll'wd Yes NI 511Wll6 ()45 l ~ 1'.PW,SCM UC P&T.f!D (Ol lll!R lJ\ -OA-lJ 
CrrhlicJ Yi:li "' SI IW!16.04S13 t\l'W,SCM E.lf rncti<J ·~ GC.. Fill IOI Hl-:R I~· OA-2] 

C-c1t11ie.t No :-.OJ ~I IW06.04~14 """"·!'CM E.xu .. ~1io11, GC. FID {U~fK DEFlNED c A u•rr dicidl 
Applied No !o:J SI 1WtJ6.04 52<' r.l'W, SCM b.tm\'11on, GC. flD 1011 lfR :'IJ-OQ.1\-Q.;\M--<1.!S, Kev -:p 
LcnWril Yes NJ Sl!W06.U50JO WW,SCM GC. Oiret1 lnjcctioa ur P & r. PIU IH:.CD (!'IW-M6 :ilYl.I BJ 

Kfl" f\J' - Air and Emis~it,ns, [II Bi11logical Ti~~1c~. nw- Drir.Jti.rig Water. NPW - N1m-PoU1bh: Wutr1, SC\.f = Solid llUd Chtll.l1i.:al Materinls 

- l\ooual Cc11.ified Par.1mctc1s l i~1\ ---- Effccl1vi.: as uf \l'l/01/~(ll I until 0613017012 

P:ir.itnt•l'r De1cri1ui(J11 

"i1hn 

'i0<l1utn 

~uuntiu11.1 

I h.il!imn 
'th.tllium 

Im 
I in 

'1'1twuu111 

Vauatllwn 

Va mu.Ji um 
7.mc 
/.me 

Parameter Dcsalptioo 

Dihromoe~ ( 1,2-) (EDA) 

Tlibrnmo-.3-chloropmp11nc { J ,2-) 

Mc1hyl alcohol r_;...1C11h.1nol) 

[)liyl ali:oho\ 

Giisoline l"'dDgC O'l!il1UC 

l11.:sd nlDJ!.C urgau.it 

rc1rulm1m Organic..~ 

l'c11nlcum Organic~ 
l'cl1t>lc:u01 Orgaruc~ 

i'clrolcum 01vamc• 
Pclrul<.-uw O~c!-

1'1cw.cn"' 

PngolS 11f '14 



New .Jt'rsey D.:partmt.'nl of EU\rironm..-nllll Prolcrtion 

Nnlional Ji n\'ironmt!olul Laboratory Accreditation Prognun 
1\N~UAL CERTIFIED PARA~'IETER LIS'I A:\TO CURRENT ST AT OS 

Effrcli~l' a > nl 071Ul l'21H 1 until 06131)/2012 

Lnhoratory Name: KNVI ROI\' MENTAi . SCIENCE CORPOltATION tahorntory Number: TN002 AcCivity lD: NLC l IOOOl 
12065 I. E:DA...'lON RD 
l\H . .lllLfl<:T . T :"l 37122 

f"ntt•Jl.OI')': SHW06 - Organh: l111r11m~ters. CliromHl<i~nq1hy 

Eligible t () 

Repon 

Sruru~ NJ Oata ::O t~ IC Code i\l~tru r eclmique Description A11prnv"rl t.l cthoJ 

Co=t11fiecl Yei; NJ St!WU6.0506..-t l\l'W. SCM GC, Dth!Cl lujectiOD 01 p & r PlU· llECD 1!-W-:-~o IS02 1BI 

Ct'.ni£icrl Ye!o NJ S liW06.0S07(1 Nl'W. S('M GC l>ir«. lnJcction or P & T l'IO-llEC'D l'W li.tb ~02lBI 

Ce.ruiic.I YC1' NJ 4'flW06 05(1!!0 NI•\\', SCM GC'. Din·r lllicc1foo oT P & T. rm HECO ISW-Mti8021BI 

Ccn1nc'1 Yt"s NI <; HWOb.050<J(J Nl'W,SCM GC, Dire( lajccticm or P & 'I l'ID·HECD IS.W·84ti &02181 

t.:e1111ic.d Yes NJ SHWClb.05100 Nl'W. SCM GC.DJrcc lujcction Ot p hi. r' l'ID-llECD [SW-846 8021 BJ 
Cl:rtlhcd Yes NJ S HW06.0S I 05 Nl'W, SCM GC', Dhc~ Injection 01 I' & 'I, PID·llEC'D ISW84ti!S021BI 

C'cnificJ Yes t\J SrlW06JJ53fl(l Nl•W.M'M Ge, Din.<c• lnjc:.:i.ion or P & T. PIO-HECD 1sw.g46110210 

C:cn1fic1I Yes t-.J SHWOl>.12005 NPW. SC~ (j('. b113;1inn. ECO l•r HECU, C'>iptl!.a~· JSW-!j~ll !iOSI B. (SW-846 tlO~ IAI 

Ci:mfid y~ l\J SHWOi>.120ilJ "-ll'W. SIM (iC. h1ra~l10n. ECD or HECD, C-lflil!al) JSW-l1Jf1 l!08JB 1sw .... ""<• ~OM I Al 
Cenitkd Yes t\J SHWOb.12020 NPW,SCM <IC, Exlt:i.:lion, ECO or HECD, C.ap11lil)' J~W-1146 80SJB_ ISW-1(4t. ~t>~ IAI 

Cc:111fic<l Yes fl,J SllW06.110JO Nl'W.~CM GC, 1!.11.1r.11.hon, ECD lir HFCD, rapllla1y !SW "4b KHSIB (SW-!W1 ~ll~l .l,I 

Cc111fi.,.t Yes fl,! SI !WOb. l 21140 Nl'W.SCM GC. EiclracliNt. ECD (ll HECD, C'11pfllaiy [SW-H~6 !Ul81B. [SW 8~(11<1>HIAI 

Ccr11ficd y,s N.I SHW06. l 10~0 Nl'W. SCM Gr, r.~1raction, ECO ur HRCD, Capillary !SW H46 ~Ol!IB. [SW-.~4f1'<H~ I AI 

("~Jllfio:l Yes NJ S!IW06. I 20h0 NPW, SCM <iC'. E11.ltacrion, ECD or ~mer>. t'apillruy 1sw X411 HO&IB: [SW-!l411 ~ll8 1 AI 

L ~.nifit-.1 Y::s NJ SH\1106.12070 NPW, SCM GC". E.\lr.icllt>n, F.CD or HECD. (apil!;try 1sw K46 811&18" [SW-S-111 Sll!ll Al 
Ce11tric:J Yes NJ SllWl"l6 120811 NPW, S(,M <iC, l~ttr-..cuon. ECO or Hl~CD, C:ipil!M} jSW·84•• ~IJ& IB: [SW-li46 8081 Al 
CenHiul Yes NI S!IWf16. IW8'.! Ni'W,SCM GC. fatrdCUC>n, ECD or I IECI >. C1111illary ISW·ll~" ~081.B" [SW-~.J6 l!Ol\IAI 

CemriuJ Yes NJ SHW06.1208J Nl'W.SCM GC. exrra,•ti(•n. ECD or UEC'O, Capillary jSW-K41> K081D_ [SW·!t4t>!l01)111.I 

<.c:rtrli~d Yc.s NJ SHWOl\.120Ciii Nl'W, SCM (j( , l'x1r.1mon, ECO nr I !ECO. Cupillary [SW-84(• RU8 l B~ [SW-S46lll>ll1 '- I 

Ccnllicd Ye:s NJ Sl!W06. l 2 l(lf) Nl'W. SCM <iC. P~1mct1on, ECD or HECD. Cnpillury 1sw ll<Hi 11081 B' [SW-84ldl081 l< I 

Ce111fic..i Ye.o; NJ SHW06. l21 W NrW. SC\.1 (](', b1tr.ic11on, cCD N HECD. Lapillary !SW·8·16 ll081B [SW-~·lf. 8081 \ I 

Cc1111icd Yes NJ Sff\W)(l.12120 Nrw. so.1 C.iC, Eti:1r.ietion. ECD 11r HECD. Cnpillary ISW- 1<-H• !<08 lff [SY.'· 846 l'!l~l '-.1 
Cc:mfic~ Ye> l'iJ SHW06 I :!\JO Nl'W,SC'.1.1 OC, htn11:uon. ECO cir HECL>. CitpillaT)' [SW-1146 80fcJB} {:iW-84c,l<Oi!l.\I 

c~mricd Yes ?il C\H\\.'061214<1 Nl'W. SC\1 (l(', l'~UucU<>n. ECO or Hl:'.CO. Cupilliny f SW·84b ~08 IIlj !SW-84611081A1 

CC"1tHi«I Ye:; :'(.! SHV.'06.121511 NJ'W.S0.1 GC. E.ttr.ictwn. ECO or HEC-f>, Capillary [SW-Ub 808 IB] :sw-~4() 8Ult I AJ 

Ce1111kd 'i\-:;; NJ SHW06, J2160 Nl'W,SCM Ci{', fat111Ction, ECO or HECI>. C11pill.ary f SW-846 80H I BJ :sw-1!4h Hiii< I AJ 

Ccn11ic1l Yes NJ <;HW06. I 2 l 7U Nl'W, SCM GC, ~.itlrlldtno, ECD or HECD, Cupillary [S'N k41! 808 lllj fSW-84ti X08 I Al 
C.\m ilit:d Yes ~J Sl!WOo. J2 llsO Nl'W,SCM GI..'., fali-ilc\mn, ECO UT HEC'D, Capilla!)· rsw ~46 R08iBJ fSW-84h ll08 l/\ I 

Ccrtilic•LI Yd NI SIJWQ6_1.21R I Nl'W S( M CW. [!xtmcuon, ECO or 1mro, C11ptllary pm ~~6 801! l Bl (SW 84'11101< l AJ 
Cent!ki! Yes NJ SllW06.12l1Jf> Nl'W,Sf "M Crl •• Extrno:u,in. ECD or HECD, Cap1llal)0 (SW·S46 ~ul!J Bl ;sW-114n 11011111 I 
Co11lkcl Yes 'IJ SHW06.1220l! NPW, sn.1 GC, b.uucimn. ECO ur HF.CO, r11pillary ISW-M4o !IUJ! I B] _SW ~4t:i HOMA! 

C~tlin! Yes ~, 5HW06.l.'.!21JI Nl'W, SCM <.s< ·, l.xtro~oon. Ef"D •tr HEC'f>, Cap1l111ry t~W-S4~ 8081 BJ {SW-R4n llOX 11\J 

KFY AE - "-Ir and E:mis~iou.s, ll1 ~ 8iul11gfo3J T lNSU~. [)W - Drinl-in_g Waler, f\'PW i NoD-Po1ahlt: W~tc1, Sr:v1 "' Solid and ( 'hcnucal Matcnals 

- "'-111n.111l Certified Pa111nict<:r'i L1~1 - El'ra:lm: as uf 07/CI t /20 I I unlil 1)6/10/ 2U . ::0 

l 'a r11mctcr Descri11llo11 

Elhylhcm:cne 

Toluene 

X\k.Dc (O·I 

X~h.me(m-J 

Xy1one(p·) 

X y lenc~s (total} 

M~yl rcrt-butyl ethl."I' 
Alacblor 

<\hlrrn 

'-lpho BHC 
nr~a OHC 

Della BllC 
I .1mbnc (gamma BH< ··, 

( hl1lnfonc (tcchnk.a]) 

Chloniilnc (alpha\ 

C ltlunl.z.11c: ( ganupa} 

Chlurom:b 
C "hl<>mtllalmiil 

ODDC4 ,4'-J 
L>DE (4.4'-l 
DDT C4.4'-l 
llidJnn 

Fuclc"ulfon I 
Endosulfan 11 
l;n1fo,"\Jl fan .!tlllfatc 

bulria 
hnilnn aldehyde 

l•mlrin kctuoe 
.. ..1Ji,\ia4'nle 
I lqi1.ach.li>r 

Hc:plJlch.lor cpo:o11Je 
I k~ach1orobenzenc 

Page:!~ ol" +t 



N£-w .lcl'Sl')' l>epartmenl or Euvil'OIUlll'Ulal ProtC>ctiou 

Nn1ional Environmental Labnrnlory Ac\'rl'ditation Frogrum 

A."'iNUAL CERTlFLED PARAi\IETER UST AND CURRENT STATUS 
Uft•cth~ as of 01101121111 uutll 116/3111.WI? 

Lnbur1tlory Niuni:; ENVIRO!\-ME~ l"AL SCruNCE CORPORATION Laboratory Numbt•r: 'l'M102 Activil) m: ~L 1 llHlllJ 
12065 LEllANON RD 
MT .• JULIET. T.~ 37122 

C.alcitur~·: SllW06 - Ori!,~n.ic Paro1r1t'tcn, l lm.>malui!.ruplt~· 

f'.li~illlt> lu 
Rcpun 

Slatu• N.IJh111 SIAIC ode l\h1Crb Tc.-l111i11ur lk~nlprhm A11pron•d )lcthool 

c .. 11ilieil Ye.."" 'U SllW0<1. ! !~ti2 ''l°W, SCM G • t: tr:1LIM11, H . IJ or HECD, Capill:m,· l S\V 8~ti 808 l B] [SW-Nr. SIJ~ I A) 

Certified 'l'cs ~J SI 1\\1)6. 1221 Ii ?'PW, SCM G<.:, fo.lrJclion, r•co 01 HECD. Capilll!I)' JS\\ ·S-16 l!O~llJJ(SW-84(1 i;os I \ I 
C.:-nili~il Y.;1- ~J SHW06. J 12H> 1'PW. SCM G<;, fatruction, E·(.D or HECD. Capilla!') [liW-1\46 80~ !BJ [SW-846 81)8 J /\j 

Certilic.! Ye:. NJ SHW06.IUJ7 1'PW, SCM <.iC, E.xtracliou. hC'D 111 HECD, Capillary tSW .J;4<1 81/8 lBJ[SW-tS46l!ll~I1\ 

C.::nitic<l y;,:, NJ sHwn1i 11220 r>.PW, SCM GC, fall nclion, ECIJ or 1 IECD. rapill11ry I SW !Mb M08 I Ill I SW 1146 l!OH I 1\ J 

c,·nlliL·d Yr.s HJ SHWOli. 12221 f'.1'W, SCM GC, El<lraclion. tX:D 01 HECD, Capillary ISW· IN6 80~\ll][SW-84r, KOKl1\] 

Ce11m •• ,1 Yti.~ NJ SllWll(, 111 JO NPW SCM GC. fa1rac1hm. ECD or lfl:CD, Capilla!") [SW fMh 81.)IUAJ [SW-R46 !!Ol<ll 

Cm1ficd Yf.i. NJ SHWtJ6 I \J:W NPW,SCM GC, Exm1~1i11n. ECD 01 llECD. C.apillary (SW-MC. 8031A] (SW-R4t> 808'..!l 

Cenifa-d .,. r:s NJ SH\\'Uh. J 31311 Nl'W.SCM G\., Ex1111ctinn l.rn or HECD, Capilfary ISW-IW> 80112.'\.) (SW-8-16 !10321 

Certilk\I Ye~ NJ SliWfJ6 l .l 141) NrW.SCM Gf', Ex1ntction1 ECD or H.ECD. Capill:a.ry Is W-84(> 81182A I [S\V-!N6 81)1121 

Cc1tificxl \'c~ NJ SHWOtt 111SO Nl'W, SO.I GC.'., &t111ttinu. EC'D or HECD, Capillary f SW l\4b 8Q82Aj (SW 841> 8011~) 

f'enifi.:..I Yes I'll snwu" 1 w10 NJ>W, sn1 GC, Exu11clion. E<'D ur HECD, Capillary ISW-K4f. l!t)82 • .i..](SW~'S4(l ~08.!J 

Cc1t1fi<.-..I Yes NJ <;!{WOii 13170 M'W. SC!\-1 GC. falriletll1l1, ECO or HEC.D. Capi!Luy ISW-1f.JC. 8<182AJ(SW-84ti llOR2J 

Certified v~·s ~J SHW0<•.211110 NPW, S0.1 GC, fallllct ur Di1 luJ. NFD or FPO.Cap ISW-846 814 IB] [SW-X461114111.I 

Cert1tfo.l '( l'S NJ SIJW0h.2Wl2 NPW, SC\1 (lt.', Extrnct 1J1 Ou 1111. Nl'D or FPD,Cap ISW-ll46 R141B] [SW-84611141 hi 
Ce11Llit..J Ye.~ NJ SJtW06 . .ll015 Nl'W. SC'M GC, [ixlm<·t 1•1 Dir lnj, Ni'D or FPD.C:<tp fSW ll-16 8141Il][SW-8~6 8141 Al 

Ccrtilit.>J Y~s 1'J SHW06.:!1Lll7 NPW. SCM UC, E'XllllCl llf l>ir hzj. NPD or FPD,C.:ir 1sw 846 814113lfSW-84(1 !1141AJ 

Cc1tiI1c\I 'its r-;J SlfWOt,_:'11)111 NPW.SCM GC'. E~u11c11i1 Dir b1j, !\I'[) or FPD,C'ur IS\V-1!46B14 IIll{SW-846 8141 t\] 

Lertifi,·d '(e5 NJ SHWOfi.210.30 Nl'W. SCM GC, E.\tntel 01 L>ir lllj, 1'.PD 01 FPO.Cap l!-W-!W1 8 141BJTSW-~·1<• l!l41 A] 

{'c1tifieJ Y<~ 'fJ SJJWOt> 2111.;tJ Nrw.SCM GC. E.\ti-a<.'! or Dir lt1J, ro.;po or FPO.Cap [SW-1141) SHJBJISW-84(• 814 IA] 

Ccr1ifit:'d y~ 'IJ SllWO<dl\14} Nl'W.SCM GC. fatru.c.1 vr Du· lry, 1' PO .:>r FPD,C:ip lliW-846 l!UIB) (SW-846 Sl41AJ 

Cen1til.':l Yec<1 ~J 'ilfWOto.:Zh14? NPW.SCM GC. Ext1art 01 Dir lnJ. NPD ,-.r FPD,Cup 1r;w.15~f1 lll.tll3J (S\\'-84f• !514lhl 

Ccnificd Ye.; :\J SHWOii :no~o "'11W. SC..."'M GC'. fatral'l u1 Dir lnJ, NPD or FPD,Cap I ')W.lWi li 141B)(SW-Mti111-11 Al 

CeniJic<t Yt=; :O.J SllWO<o.lW.52 NPW, SL'M (i(. l'xllact 111 r>ir lnj. 'I/PD or f'PD1C11p I '\W 114<• 8 l41BJ[SW-S4h 11141 fll 
Ccrtrnct1 Yt:t SJ SI IWU<o.2 I0~4 NPW, SC'.M GC, Ednc1 ur Dir lnj, ~PD or PPD.Cap [SW-846 8l4LBJ[SW-!.<4f1 ~MIAI 

Ct:rtifi~,J Yes l\J s1rw Ptd t 0~1. NPW. SCM Gl. falrmt 01 Dir btj. NPD or fl'D.C"11p f(\W-S·l<i l\l41B][SW-84b ~MIA! 

Ccttifictl Yes NJ SI 1WUo.1 I05R ~PW. SCM GC'. E11.1ra~t ot Dir lnj. 'lPD (tr FPD.C:ip ISW-!Mti 8141BJ[SW-&% !!14 IAI 

Ccnilicd Yes NJ SHWOf1.llOC.O 'IPW. SCM GC, falral'l ur Dir lnj, NPD 1Jr FrD,C:ip ISW-X4<18141BJLSW-IW11\1411'1 

Ccnili~il Yr:::s NJ SI IWU6,:! I (1(1'2 -.rw. scM GC', b:-11,,~1 Cit Di.r lnj, NPD or FPD.C.;ip 1sw i<4118 141RJ[SW 846 kl'11Al 

tcnificd Ye., ~J SHWlifd!OM -.1•w, SCM Ge'. Ex1rac1 01 Dir h11. NPD or fPD.C.-ip ISW-!l% 8 l4IBJ[SW-f\461'1·11AI 

Cenilkd Yes NJ SHWl)<1 2J(lf•fi 'll'W. SCM GC Extract"" Dir 11\l. -.PD •lr FPD,Cap l'>W-!Wi s1.:1e](SW-Slll1 t>l41AJ 

Leltlfkcl 'r' C!! r-;1 SllV.Uti l IO 70 ..,.l'W.5CM GC. E'Jl.lm~t (•I Dir ln1. ~PD "r FPD,C31> jSW.S46 8l41B)(SW-84l• Sf.Iii\] 

KE't·AE \ir anJ fallllSivus, BT = B1ulogjc11I I t~'l.ll.,,, OW= Drinking Watc1, Nt'W flo1•11·l'ot:1l>le Watn-, SC:-.1 = Solid an.I l "hL'llll~~I \1.d1crial'> 

-- Anuuul lc11ilicd Pat11!Dl'lt$ list - Erti..-..:11~r. M cyf' o 1.1011w11 umi! 111.nu•:w 11 

Pnnmctci· l>t•su lptiuu 

I le~rhl-01 oc~clo1m1t.1d1t•nc 

'.>.ktboxychln1 
Penn;,:thnu 

Propachlur 

Toxaplicne 

Trilhm1liu 

PCU 1016 

PCil 1221 

PLB 1232 
PCB 1242 

PCB 1248 

PCB 125·t 
PCB 1260 

l\xl.Il{lhO~ mclb}• 1 
aolscar 
rhlompy1ifli• 

Coumaplms 
Dt:'llll:lon(CI) 

!Je.roeton ts-} 

Oi<l'tincm 

OichlMvo;; 

D11m:1hoo1<· 

Disu Ui>tu11 
EP?\ 
Etlmprop 

femmlfotlt.i1111 

Fenlb.ion 
Malathion 

Me1phus 
Mevinph1\~ 

Nalcd 

rardlru.in 

P~gc 30 nr 4·1 



Ne" Jc1·s1.>y l>epartmetll of Environmenl.al Proleclion 

K arional Environmental lalmra1ury Accrcdit31 ion Program 

ANNllAL CEUTTFlED PAH.AMETEI~ LIST ANO CURRENT STATUS 
Efft'"livc 11~ of 07/01/11111 unlit 06/3011012 

L~horatory 11\ame: 1£'\VIRONl\'Jlo~NT.\L 'f'IENCE COIU10I~ TIO'li Lahor11tory Numbrr: Tl\002 Al·thity ID: l"iLCllOOOJ 
120()5 LEBANON nn 
MT. JULIET. TN 3il22 

f'•u.•i:t1ry: :iHWll(> - Orgllnit P.run1c1tu. { hrom•t11gr11ph~ 

Eligible to 
Rcpori 

st.tu• NJ Data M•tf. Codi: Matrb l"Cichnique o~ripllon Appro'1cd Method 

Ccnified Yes NJ SHWl'l6.2JOSO l\,.l'W,SCM GC. Eittracl or Dir l.nj. NPD or FPO.Cup [SW·84cil!l41BI [SW-846 Hl4\A) 

Ci:1ufic<.1 \I~ \J ~UW06.2!085 ~l)W.SCM CW, Extract or Dir fnj, NPD or FPD.C:DP [SW -846 ~ 14 IB] [SW-1146 81 ·U A] 

l c1tific<1 Yes NJ SI IW1>l1.~ l(!QO 'lPW. SCM GC, E.urac1 -'T Dir WJ, l'<PDor FPD,C;:ip [SW-846X141Bl!S\Y 8.\(1 tll-4 IA] 

I t:t11hcd Yu \lj SI IWOl\.2 J095 ..;.-w. SCM fi(', Extract m Dir 1nj, NPD or FPO.Car (SW-84!'1 Kl4 IB](S\\i.!!4Co 8\41 A) 

('c111fi.::d y~ "lJ Sl!WOo.21098 Nl'W. SCM GC, fatr:ac\ 1•r Du h1j , NPD (lf FPO.rap ['>W-84ti 81.i I Bl[SW 846 814 lA) 

( 'c11ified Yr:.; NJ 'illWOil.21 !05 NPW SCM <JC, fauacl or 011 lnj, NPD nr FPO.Car rsw 84(1 !!14 lB) [SW-~46 Bl41A] 

C .:nificd Yes NJ SllWClo.ll!OS NPW,SCM G< ".Ell.tract or Dir lnj, "lPD or FPO.Car [:-W-1146 l\lotl BJ (SW.!146 SJ4 lAl 

f'i!,<111iw YC'l'i t'\J SllW06.2 \ll2 ~l'W.SCM {1C. F~1ract or Dtr IJ1j, Nl'D or FPD,C.ip !SW-Jl4i'I Xl4JB IS\\>-X-1(1 Kl·l lAl 

C <'rtJfit'-;I Ye>. l\J SHWOf>.lJL.110 Nl'W,SCM GC.. El!traction, ECD. Cap1llllly !~W·846 l'.151 Al 
( q11(icJ Yes M S 11 WOfl.23020 Nl'W,!.CM <iC', F..xtra;.tion. r:cn. C:irnl!ary rsw-846 8151AI 

c"e11ificd Yes NJ S!IWOb.23021 Nl'W,SCM OC, fatrdction. E.CD. C.11rillary [SW-1146 ~JSIAl 

Ccrtifioo Yes l'iJ SHW06.BOJO Nl'W,SCM UC~ faLT.iction. ECO, Car11Iary tsw 1141'> lil5 1,\I 

Cc:r111ic.J Yes NJ 5UW01i.~304CJ Nl•W SCM GC. Exrraetion, EC D. C.i.pi.lliuy fSW.1146 815lAI 

l m1ft~-O Yes NJ SH\Vflr..~31"4 I Nl'W,SCM GC', f:.ttr.ictJOn, ECO, Cap1l\aJy [S\\r.114611151 Al 
Cm1ti.:.J Yes NJ SHW06 23050 Nl'W,SCM GC. Extraction, t:CU. Capillary (SW 11468151AJ 

Ccrt1fiL·ri \'cs NJ SHW06.23Ci60 NPW. SCi\.1 GC, EALniction, l!CD. CDp11!ary [SW·84f> 8151 A 

Cenllicd Yes NJ S II W011.230o 3 NPW, SCM CiC. Extraction. ECl>, Capillary [SW-li4681511\ 

Cc1111i""I Yes 'lJ 5~1W"6:?30M Nl'W, SCM CIC, E.icrruction. ECO, Capi!uuy [SW-8411 Sl5lA 

l'mi!icd Yes '0 -;uwo,c;.N 1111 NrW,SCM LI.u.icrion, HPLC (SW-IS46 8.3 IOI 

C'Nt.ifieti Yea 'II llW06-24120 NP\\', SCM t~u-..~tion. HPlC [SW·!!4t> lBIO] 

(.<'mlic1i Ye~ .'IJ SllW0cd413ll l\PW, SCM i-:,,.iractfon. HPI C [SW-8411 IUIOI 

Cc:rtifk1l Y<!ll NJ SllWtlfi.24 !40 "'l'W,SCM E1ttr~11linn, HPU' [SW-1146 8310) 

Cl."1~1ficd Yes NJ SHWOb.24150 'PW,SCM ht1.1ctiou. HJ'LC [SW 840SJ10] 

<.'c11llic:d Yes ~J SllWOCl.2-1160 !-.PW. SCM [lltJcnon HPLC [SW·M683l0] 

C'c:niite.l Yes "J SllWll6.24 170 '4J>W.'\CM hrracuon. HPLC [SW 846 8310} 

Cmil1cJ Yes NJ ... uwnf>.24180 NPW SCM hl!:ICllOD. HPLC [SW 8-ICJ 8310) 

Ct·1t1ft~d Yes NJ :Sl!'WOt>.2-ll'>O Nl'W. SCM htmctfon. HPLC rsw 8'16 sJ 101 
( '(•1lllic:tl Ye.i; l\J ~ 1 l Wflli.24200 Nl'W.SCM Eimaclmn HPLC [SW )!.;<i IBHl] 

C'cnillc<l Yr.s l\J Sl.IWOoH210 Nl'W SCM .,tl11M'l1on HPLC (SW-1146 RHO] 

r-.:rufiod Yr:s 1',_I ~llWOli 2422tt l'll'W. SCM h1110. .. 'U<'n. HPtC [5W-M'> 113101 

l 'e111fioJ Yes l\J S.HWll6142JO '.IPW SCM 1-:\l.Jll(·hon. HPLC [SW-M4f) R3WJ 

Ce11ifillCl y~ J\J S ! I \V06.24240 Nl'W,SCM l!Ji1111r.1irm, HPLC [SW-R-lf• 8310) 

KFY AE x Airon<l l•.1111ssions, BT~ Bmlug1cal Tissue.., DW = Driukin~ Wutrr, Nrw ~ 'Juu-r11tobl.,; WaJe1, ~C'M Solid l!Ild Chcm1c~l M~rcrials 

A !UlW. l C m1 Ii ~ti t•.ira111cu.s Li!:t • - · · E:.ff;:c;ti~c a~ .i( 07.'1:1•201 l .intil \16/3012012 

P.arametcr l>e.1criptloq 

Parathion nicthyl 

Phorale 
R()nnel 
Sluufos 

Sulfotcpp 

TEPP 
Totu1b1nn Pw1Nhior~1 

T tic bl on •1-i.1 t c 
Dal.i.pon 

Dicd111ba 

Dichlo1l'ru11 
Dino~eb 

D (.2.4 l 

DB (:!..~-1 

r 11,4.5-J 

TP 12.4 . .'i· J (Silve:~l 

MCPA 
MCPP 

Acen:l\lhlhenc 

Acc:iarhthyh:ne 
Anthmccnc 

lk111.n(1t)unthrJcl!ne 

B.:n:a11 a)pyr=c 

Berm 1(b )11un111nibenc 

Benzo(glu )~l)' lenc 

Bcnzu( k )fl lll)llUll hene 

C11ry~enc 

D1bcnzol'u,h)anthmc:cne 
Fl1111ta111hcnc 

Fb.iorenc 

!ndc:w>( 1,2,3-c.-ll!'Ytui( 

Na11htl\l1lc11" 

r;i.gc 3 1 t•I 44 



New .lcrse:"· Department uf l:oviroomenhtl l'rotectiou 

i\'atio11al F.ovironmental LaboratorJ Accreditation Progrnm 

ANNUAL CERTIFTED PARAMETER LIST ANO ClJRRENT STATUS 
Effoctivc 1u ol ()7/0t /20J I 110111 Olil.l0/'21112 

L11bon1tory Name: l•:NVmON.MENTAL SClENCE CORPORATION L.abornlor)' Number: TNll02 Activiry Ill: NL 'I 101101 
1206~ LEUANON RD 
MT .• IULll~T, rN 37122 

C11Je11:111·y: SITW<J6 - Ori:anic Puameten, U11"11111llto1trnph) 

ffligihlc to 
Repor t 

Sl.1111• NJ O.t11 Slllt Cudr 'btris Trcb11lqur Oescriptlon Approved Meth4id 

Cmified Yes NJ SHW06.24250 Nl'W,SC.\-1 E11ua~lion, HPLC [SW·846 8310] 

Ci::mli•.U y~ NJ SlfW06.141<11.l Nl'W, SC.\1 l'.ltn1.:t1 .. 11. llrLC ISW·84b !1310) 
l

0

L1lilir..\J y~ NJ SHW062!1Ulll NrW.S0.1 HPLC, t; v Ocil!'Ctor 1sw-11.ir. 8330AJ rsw-R4<> 83301 
Cc1lllit'\I Yes l\J SHW06.280lli Ni'W, SCM 1-wu·. L \' Ocu:ctor (SW H4!l 8330Aj[SW-ll46 '!HI!] 
l't.atjfi1.od Ye:; 1'J S l l\VU6.280l0 NPW,SCM Hl'l .< ', l; V Detector [SW ~4() ll3W/\J ISW-846 8330) 
Cc1Hfit.J Yes NJ SHW06.Z80411 Nl'W.SCM llPJ.(", l 'V IJetcctor {SW·:'l461!330A] [SW-846 K:lJO] 
CCJt11ied Yes NJ SI 1Vi06.2804S NPW.SCM llPLC', UV l~tceu>r [SW-114<> IS330AJ fSW S•1ft 8130) 
l'<'nilicd Yes 'J SUW0b.280~u Nl'W, S('M Hl'l.C l ;\' INti'(.'tOJ' l~W &Ml SHOAi [SW-846 Slll)j 

CcrtilicJ Yes 'IJ SllW06.280b0 Nl'...,. , SCM HT'l .l', LI\' OftC11.:lOr [~W-~.1() 8.BCJi\I [SW-846 srn11 
C'cnifo~.t Ya< ~J SllW06.180711 Nl'W. SCM llPI I', 11\' 0..1ectnr !<.W R46 ll\30Al [SW-8411 lnllll 

(' rrtifi<.~I Yes ~J Sl1W06.28080 NrW.SCM !/PU , lJ\' Uctcctor 15\V.)Wi K330A) [SW-84</ II I )OI 
Ce11ifh'il v~ NI SHW06.2809(1 Nl'W,SCM 1 ll'U' , 11\' !Jetec\.Or [5W-S46 l!330AI fSW-841) ilHOI 
fcrtilicd Yes N.l SllW06.28 IOO NPW. SCM 111'1.C, UV IA:l~tor [SW-S46 833llAJ rsw ·H4b H:\301 
Cl.'nihcd Yes ~I) SflW06 281111 'll'W. SCM HPl C. I J\' Ck.tector [SW·~4<i l.030Al [SW-Mr1 H330) 

Cc:rtifi~d Yes NJ Sf{W06.281:!0 'll"W. SCM llPI C', l I\' Detector 1sw W> U30A) (SW..Jl4(> llHO) 
C'eii1Jkil Yes 'IJ $1 I \"06.2ft I lll 'lrw. snot tll'Lt:. 11\' °"°"'tor (SW-AJ6 8'HflA! [SW..J1461'.HnJ 

C<.'11ilicd Yes ~l SllW06.2814U )'.PW,SCM JIPl C, UV Dca:ccor ISW-R1'1l 41:BoA: [SW~41> ll ~\OJ 

(\•r11ficd Yes NJ RllW06.29 IUtl fl.l'W.SC'M llPLC. llY Dcltttor 1sw R4fl ~.UOj (SVv-!!41J II.HOA] 

C11h'IC•n·y: SIJW1>7 - Or~nnir l'Anunctcrs, Clu·uma11111rn11hyfMS 

Eligible It> 
Report 

Sia tu) NJ Data "'=·l~ ('ude \l~bi'l 1 ~choi11ut Oc•cri1>tiu11 ·\11pruHd Mc1hl)d 

CC11tilk..J Yts ',IJ SllWQ7 li4<•111 Nrw. sc-..1 GCIMS, I' & T Qr Di=t lui.xtu•n, CapiUlll)' [c;W t<46 826'.lC] [SW-S4(• 11.lt••.J13J fUSbR 
DEfl ED LUF'll 

Cer11litSl Yes l\J SllWOi.04011 Nl'W, SC-..,.\11 GCJMS, P & l ur Du\."Cl h1j1..:ti11n, Capillary i!:.W-1146 8260C: [SW-IW1 :!:UillB] 

Cc11i1io.l Yes NJ SHW07.04012 N!'W, SCM GC/MS, P & T cor Direct lnjoction, !. np1llary [\W.~46 su..oc: [SW-1\41\ 112608) 

(' ctti fi•·d Yes l\'J "IHW07.1)4L>l ~ Nl'W, SCM OCJMS, l' & Tor Du~ct lnjcctJ011, Oipillory 1SW-H4fi ~260C_ [SW·M<1 R2tilll1] 

Cc:rtilicd Yes \JJ <;H\\'07.04014 Nl'W. SCM ('JCIM)). P & Tor Direct WJcclicm. Capilla!)' [SW·846 8260C {SW·~{) 1121tOB) 

Cett11ioo Yes ~J SH\\'!li .04Ul0 Nl'W.SCM GC/M<;, P & T 01 DirNt lnjl'l"fmn. C<Jfultary (SW .S4n t.260L [SW Mb 8:!li\lH] 
Ccnifi.-U Yes p,J SHWU7 .114022 "1J'W,SCM GCIMS, J' & Tor Di.icc1 l11jixuou. Capilla!)' [SW ·1141> llZ'50C fSW -8<16 KZC.:Jfij 
L:cntlic<l Yi:s NJ SHW07.JJ41):!3 Nf'Vv. SCM <i( •MS, I' & Tor Direct lnjo:llon, l.'.ipillcny [SW S4t. 82flJC [SW-M<• llll)()li) 

KEY "F ,. Air and Emii;;;ivns. Ill - Bio!o1vc:i.l fjS)u~.,-. DW - Dtinkiag W;ucr, NP\>, = i\va-Pmablr: Watc1. SCM = Sohl! ;iru! Chc·mical 'l;fateriab 

--- ti.nnual Certified Pamniet.·.rs Li~I - Elfoc11v~ a~ uf 0'/10112011 .illtil 06/Jll/2012 

i'ar.mt\er De11crlptlo11 

Pberw11hrene 

Pyl"t'nt-
llMX 
IWX 

Triiutmh~cnc ( l .3 .S-i 
fJiniUul>enzc[)C. {l ,3-) 
l'['"TN 

J ctrvl 
N11n•llC11UoOC 

r nwtJ'Ot.•luene tl,4,1.-· / 
I >inilrotoluene t 4-amino-2,1:>· J 

Di 11 i twto l ucne ( 2-a 111 i ni1 -1 Ji·) 

r>imlrotoluem: (2,4·) 

l1i11illut11lueue ~2,fi·) 
Nit1111olucnc (1-i 

'll11"'1ohu·.ne (1-l 

-.:iuu1olucncl4-J 

"'itin~lycerinc 

P11.r11"1ett>r Descriplin11 

o,,,;c~ui: 

a1.111u1hcrr£..-o.e 

Bulyl lu:nwnc(n-) 
1,.,_. hu1ylbca1.cne-

T1:11 -huty lbcnzcuc 

{ "h '"' "l>c111~..-
Chlomtoluenc « :-1 
l 11lmn1olucnc ( 4-) 
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i\ ( 'W .J~rsey Dcp11rlmcnt of Environmental Protection 

l\ ational Rnvironmcullll Laihoratory Accreditation rrogrum 

A~l'ilJAL CERTrFIBD P RAi\tETER LIST AND CURRENT "TATUS 
Erfoctin a~ of 0710 1/2011 1u1til Oll/3012012 

L:1bot·a1.ory Name: t:NVmONMENTAL SCIENCE CORl'OHATIOI\ Laborutory Number: T~002 Activity ID: NL ·110001 
12065 LEBAI\ON RO 
\IL .JUl.IET, TN _,712! 

Ci11c1eor}; S IJW07 - Or~apic r 11n111dcra. Cbrornatn~raphyl'lt.~ 

Eligible 1-0 
Report 

latu' N.ID11h Stnh· Cod., '>lntr l% r.,d1niqu~ Ucscripliou A1111rovcd Methntl 

C:cruli~'\I Yes l'<J smvo-:- o-t-030 'JPW.SC~f GCl\I!>,., k Tm Duc:c1 l111cction. Capillary [~W-84tt 826 C){SW-l!46 l!~()(>BJ 

C"cmlii;.I Yes ~J SHW07.040ol0 'lrw. sc:vi C,C'l'-tS. r & r or Direct lnJC~t1cin, Cap1IJ.uy IS\\>-!146 8260Cl fSW -8-1"' 8~608) 

C"c:ntlial Yes NJ SllWtH 04{l~O '1PW SCM (j(.lMS, I' & fur Oira:t lr1Jccliou, Capillary l$\V '>4t1 ~261lCJ ISW-H4t> H260Ll! 
c~.r11fil~J Yell NJ <;HW!\7 04061i NPW SCM Ol '/M'i. I' & Tor Oireo;t lnJr.x'.tion, Cap1lh1y ISW-R4o ~2<10C) ISW M46 H260lll [llSER 

lWHNED Ll!F1] 
Cemlied Yes NI SI IWO? .0406~ J\l'W. SCM GC/M<,;. P & I' or Dire;ct ln.11:ctic111. C.ap1U!lry [SW 846 S:!60C) ISW-8Mi 82h0lll 

t. tfll tic•l Ye.s "'J ')) IW07 04067 ~PW. SCM GCIMS P & Tor Direct lnJcctim1, t:.ip1llat)· ISW-A41\ 82611C) ISV.'-!!46 Kl f\Qril 

CtntfieJ Ye:: NJ '\JIW07 04071! 1'PW. SCM GC"'!MS. I' & T c•r Diret-f wJccUon. Copil!ar)• ISW \4b S2fJOCJ (SW-M46 Kl()ltRI LUSER 
D~INED LLTfj 

C cn1fit"1t Ye,~ NJ ~llW07.Q4ffll 'll'W. SC.M CiC"JMS. P & T or Din:l t lnja:Mn. t:ap1lli11y t'\W-Mt. b.21iOCJ 1sw ~4<i 32<.0lll 
Ccmftct! Yes ]\j SI IW07 .04<172 ~l'W,SCM U<'i\1S, P & T 11r Direct 101cct11in, u1111lary {<\W-;S4o 82MlC) [SW-ll4b 1'2f>1l8] 

C1:rt1ficd y~ NI !:.ITW07.04f171 Nl'W.SCM OG'MS, P & Tor Di~ct lnj.:ic:tmn, C.11pillary f~W-b41'18260C] fSW-~41l 112WBJ 

Ceriilioo Yl!S NJ I JW07,04074 NPW,SC'M UC/MS, P & T or Direct Jnj..oe.twn, Capilla!)· [SW-846l!2fiOC}ISW-84C11!2t>llnl 

Cc1tili::d Yes NJ SI IW07.04075 NPW,SCM (1('/tvlS, P&T. or Direct lnJc.:t1on, l'n11Ulruy [SW-~-IC• ~260C] JSW-~4f1 f!ltl"lUJ 

C.:rtificd Ya; SJ SllW07.040l!O Ni>W, SCM C1C/MS, P & 1 "r Direct lnjecnon Capillary fsW-R4o 826oq [S\\-~·111 X'.!ti!IBJ (U!:.ER 
J)LHNF{) LLffl 

{'..:Ii ific..1 Yes ~ SHW07JWUll t Nl'W. SCM CiC/MS, p & T Dr Oiret:l lnjfll;t1011 c.~pilwry [:-.W 1146 82n0C: fS\\ R411 '!"!tiOBJ (LSER 
Of+ll\1:."U UJFl1 

Cr.11tlioo Yes fl,] ~llW07.04ti82 NrW, SCM CJC'MS, J1 & T l'T Dirt~t lnj~·thlll, c nptlbry SW lli1n 8260C; fSW.1!46 )(2110li) (l,SER 
Ol·FINED LUFT] 

Ctrtih,-i! Ye:. NJ S liW(l7 1)4083 Nl'W . SCM UC/MS. P & T M Dit..:Ll lnjei:tiun, l . 11pi1101ry I SW -Jl41) Rl60C] '.SW-846 !t:!Mli l [USER 
DEFINbD LUF1

[) 

r..:r11n~i.1 Yt:S N.1 SllW07 U401P NPW,SCM GCIMS. I' & T t1r Diro:L l1tject1o.in. Carillary I W -1141> 8260CJ [SW-846 ~lNJlij 

Cenifitcl Ve!> NI SHW07-{J408S Nl'W, ~CM (j("IMS, I' & T nr Di.m:l Injix~llon, Capill~· 11)W !W1 R260C][SW ~4ti ~261JB] 

Ctmficd Yes NJ SHW07.CJ.t0S'.l NI'\\., SCM. (it ' MS. P & T -0r Dire.:t Lnieclioo.. C;apillary I SW·K4t> !C260C] [SW-!W.i 1<2608) 

C.en1tic.t Ye!i NI SllWITT 040'JO NPW. SCM GCf'.1~. I' & Tor Direct l11jcc1iun, C11pjll~ [SW !Mb !l!i-OCJ [SW 1\4(\ l\!6(111) 

Ccmficcl Yes NJ Sii W07 04 O<Ji NPW, SCM CiC:M!:>, P &: ·r or Direct lnitclit>n. C11p11lacy [~W IWi i12tiOCJ 1sw-11.ic- 826411} ) 

Ccrt1fi~d Yes NJ SHV~'(J7.04 I 00 'll'W, SCM GCl'-'S, r St Tor Dm:>.:! lnJCl!lion, CHtiillary I SW 84Cl !1260C] [SW 114t> !!2t>OIJ I 

Cc:n1ticd l'c:; NJ SHWU7.<14 I J(l °"PW, SC'.\1 Ot.:'/Mll, P & Tor Oneel lnjci.:tum. Catiillary [SW· K4ti 8260C[ {SW·841> ti2608J 

Cmifierl Yes NJ SHW07.04 I 1 I \/l'W. SCM GCIMS • .l'&T. or Dim;! lnje.::tion, C:.tpillal)' I SW 846 8260C) (SW -!!4b 82601.l] 
C'er11 fie1l Yes NJ SHWl\7041 l~ \IPW.SCM UC''-1S. I' & Tor Di.ru:t I niecth•n, Capillary l::IW - ~·il'i ll.:!.60CJ {SW-K4t• ·~2t;(l81 

Ccrtllirtl Vcs .... s1rwci7 r1411s 'll'W,SC~ (j('t\iS, r & Tor Dut'CI lnieclmn, (' dpillary l~W-~46 8.:!.WC]fSW-H-lt> l<2608J 

Ccr1tficd Yeo "' SflW(17(1>1111 'IPW,SC'.-.~ GC/Ml>. r .fl. T er Oua:1 ln1ccuon, CJp1Uary I SW ·1146 li2{)0CI (SW -114 (, 11~608 I 

Kl·Y Af- = Air and EmJ!!.Sfons, BT = Biological TMuci>, r:lW- Drinking W111er, ~i'W Non-PoLlhk Wutcr. SCM = Solid 11.nd Cbcrrncal Malerial5 

A11111i.1l Certified P:uamctcr:i11.b1 - Effcx:ll~c ,1,\ <1J 07101/1011unril01,IJOl.?012 

l'aramctrr lleicrip1io11 

l hcnlu1ohcmcnc (I 2·: 
I Ii. hloro bcnzene { 1,3-> 
fl1t'hl1J111hen7et1e 11.4 l 

Frhylhenzene 

r~''llmpy llienzcn<" 

r•ropylb.'lnzt111e ( II· I 

1 uluen~ 

Liopropyl!Oluaoe 14·) 

1 nchloruh=roc 1 1.1,.•· l 
I nm~thylbcnzcne(l .2,4-/ 
Tmnclhylbcn1..cne( 1, l,S-1 
f nmclbylbenzeac {I 2,.1.) 

Xyl~nc.o (totah 

Xyk111:1.m· ) 

l( yl.:111: (o-J 

Xylene fp-) 

lcn-Amylmdhyl ethci [T>\MI!) 

All~ I ~hloride 

lin.•rr1<1c hloromethanc 

lir>'m.1Llichloromctl1auc 

Un.'nllicihauc 

~mmofonn 

~1omun1cthil.lJC 

C~ch>hc!tanc 

< 'ydohe,raoonc 

H11t;:id1cne 12-chlorti- I ,..\ I 

J11chlom-2-l;iutene lrtio-1,4-) 

Puge 33 of .i.t 



Nl.'w Jersey Departutl•nt of Enviroumentul Protection 

National Envinmmcolnl Laboratory Accn'<litatfon Progrnm 

AN1'UAL CERTIFIED PA RAMETER LIST A.'VD CURRENT STATUS 
Effccii v<" 11s of 07111 1/2011 until U6/30f?ll 12 

Lahontory Name: ENVU~O='IM:ENTAL SCO!:~CE CORPO RATION Labontory Number: TN002 Activiry ID: l\"LCl IOOOJ 
12065 LEIJANON RJ) 

l\'IT .. JULCET. TN :'\7122 

C:•tl'll.ory: SllW07 - Or111uaic l' imtmelcn, Cbrnmat11i:rnpl1y/MS 

Eligible to 
l~cpurt 

Status ~J Data Stale Cod~ Matrix Tttlu1iq1.1c Dekription Approved Method 

Cenificd Yes NJ SHW07.U412CI 1'\PW,SCM GO\IJS, P &. 'for Dim;t Io.il-ction, Capillaiy [SW-846 8260C] ISW-846112(-0BJ 

C'crtifa'\l Ycs NJ SHWCJ7.IH130 NPW,SCM GC:'lt!S, P & Tor Direct injccciun, Capillary [SW-S46 8260CJ iSW-84<> 11260B] 
Certified Yes NJ SH\\'07.04140 NPW,SCM GQ":l;fS, P &. r or Direct Iniccuun, C;s_pillary f'iW-846 !!260C] fSW-846 82608) 

Cc:11ificd Yes NJ SllW07.04 I Sil NPW, SC:V1 GC:/MS, P & Tor Direct lnjcction, Capillaiy [SW-846 8260C; [SW-1146 826081 
Cer11fo~ Ye~ NJ SHW07.041{iO NPW,SCM GC/MS, P & Tor Direct lojcoeliun, Capillary [SW-Kilb 826-0C; [SW·846 82bUB] 
Ccttifi\Xl Y~s NJ SHW07.04165 Nf>W, SC''.f GCIMS, P & Tor Direct lnjootion, C3pillary [SW-846 8260C: [SW K4f> 112608) 

Ct::nificd Yll!I 'IJ SHW07.04170 NPW, SC~ GC/MS, I'&: Tor Dim:t Jnjccliun, Capillary [SW-HC> 826-0C. (SW 84(> !<26tll:l] 

Cc:mfic.I Yes !\J SHW07.0411W NPW, SCM GC'JMS, P & Tor Direct l1tjectiuo, 01p11lary [SW-R4(, S26-0C: [SW-846 8.!liUl:l l 

C•·mfioo Yes l\J 'iHWOi.04185 ~PW,SCM \.1C>MS, P & Tor Oirect hlject11111. Capillary l~W.846 8260C: (SW-l\461!2Mtnl 

Ccrhlioo Yt"S NJ SUWOi.!Yl 186 ~PW. SCM GCIMS. P & Tor Dircc1 Injection. Capillary ISW-1146 8260C (SW-846 X2MJB) 

Ccnificd Yes NJ SI IW07JM 187 NPW.SCM GC1MS, P & for Direct lirjc.:tioo, Capillary f~W-1146 :S260C [SW-!S46 ll260BJ 
Ccnilfod Yes NJ SHW07 .041 !IU NPW, SCM UCIM~. p & r ur Dircct frlJCCtilln, CapiU~ry [SW.JW, 8260C. [SW-846 l\260B] 

Certified Y\$ NJ SHW07.0420<1 t\l'W, SCM GCiMS, P & Tor Dir~cl l.njectiou. Capillaty (~W-1146 8260C] [SW·846 8260BI 

Cert11ied Yes NJ SHW07.04210 !\PW. SCJ\1 UC/MS, P & Tor Dn-ect lnjcctinn. Capillary ISW..S46 8260Cl [SW-846 826llllj 

Cc1tilicd Yes )l:J SHW07.04l2U !\PW. SCM GUMS. I' & Tor Direct lnJc>:lion, C.apillary 1sw ~6 H260CJ (SW-&46 82'10BI 
Cc111finl Yes NJ SHW07.04230 '.il'W.SCM UC.MS, P & Tor Direct h1Jc::.-1ton. C~rilbty 1sw .. w1 l('.)60f'J (SW "'4!1 l\2MJRI 

CcrtJllcd Yes NJ SllW07.04235 'jPW, SCM CiCJMS. P & r or Direct ln.iec1ion. Capillary (SW·S46 S260C] [S\V-846 R2fi08) 

Certified Yl!S NJ SHW07 04240 '4PW, SCM GOMS. I' & T 01: Direct lnjc,lio n, Capillary [SW-IW1 U60C] [S\V-R46 lr260B) 

C'ertilicd Yes NJ SHW07.0424 I NPW. SCM GC/MS, f' & T lJr Di1-n:1 lnjcction, Cdpillary [SW-f<46 R261JCI ISW-1146 f\"26-0B] 

C~ilied Yes NJ SHW07.04242 NPW.SCM GC/MS, P & Tor Direct lnjcct i\l!l, CapUlary ISW-846 82(,0C] [SW-84(t R2<iOBJ 

C"'ti1k-d Yes NJ SllW07 .()4249 l"PW,SCM GC'.'MS, P & T or Dmct lnjectiCln, Cspilll.II)' ISW-846 X260C] [SW-R4f, 826081 

Ccrtifkd y~ NJ SllWOi .04250 Nl'W.SCM GClMS, P &. Tor Din:cl Jojcctiou, C'apill.ary [SW-846 R260CJ !SW-846 8l6(1BJ 

Cettif1<...-l Yes NJ SHW07.04255 NPW.SCM GC: VJS, F & l or Direct lnjixlion, Capillaiy [SW-S46 8260CI [SW-84(1 826-0B] 

Ccrtiii"'1 Yes .... J Sll\\'07 04257 NPW,SCM GC:~JS, F & Tor DiNCt lnje.:tmn. Capillary ISW-1146 ~26oq (SW-846 8260BJ 

Certlfa-J Yes '.'*J SHW07.lH2SR Nl'W,SCM GC/M'i, P&T, or Dim:t lnjccliun, C11pillar::-· [SW-1146 ~260C] [SW-846 112111•[)] 

Ccnilio.1 Yes NJ SHW07.04259 NPW, SCM GO'MS. P & Tor Direct lnjo:tion, Capillary [SW·K46 8260CJ [SW-846 82(10B] 

Cc11ificd Y.es NJ SllW07.0426U NPW, 'ICM OCJMS, P & T <1r Direct lnjcctirm, Capi llary ' SW-8-16 8260CI [SW-846 K260BJ 

Ceotilictl Yes NJ SHW07 .04265 Nl'W, SCM GCIM S, l'&T, or Direct Injection. Capillary JSW-84C> 8260CJ [SW-841) 8260BJ 
Cc11rn.:U Ye~ NJ SHW07.04270 NPW. SCM GCJ MS, P & Tor Direct litjl~lion, Capillary [SW-846 82WCJ [SW-846 8:!6CJB) 

C\:ni!fod YC'5 NJ SHWOi.04280 NPW,SCM GC'MS, P & Tor Direct lnjL..:Li,,11. C'apiUary !SW-346 6260CI ISW·846 l$26!JB] 

Cenitic<l 'res NJ SHVi07 04282 1'41'W."C'M GC'MS. r & Tor Direct lnjcc11011. Capillary [S W-846 82!iOCJ [SW·84fl ~260BJ 
Ce11ificd 'lei; NJ SHW0?.04290 Nl'W.SCM GC·MS, r & T or Direct lnjcchon, C.apilhuy [SW-1146 S260CJ [SW·S4<> 82608) 

Kf.Y AF. ~ Air and Emis.<imt~. BT -- Biological Ti!l'Sucs, l>W = Drink.mg Wa11·r. Nl'W = l'ooon-Po1.;1blc Wutcr, SC~ = SoliJ sud Chemical Materic.ls 

--- Annual Certified Parilllll'lers Lisi - EIT<"t'UVl~ a.< of (l'l/Ol.'11111 Ulllil o&no:21Jl2 

Parameter D~ript1on 

Camon tettachloride 

Chlo met ha.~. 

C hlomethyl vinyl etbt'r(2 ) 

Chimu fo11JT 
<. hloromcthanc 

Oki hy l etlier (Elh._y l ctllt'r) 

Did1loropropenc (lrim.~· 1,3 ) 
D1!11omocblo1ume1ll."'lnu 

D1bru11111ctbanet 1.2·) (EDH) 

l>1brumomclhane 

Dibmmo-3-ch.lowp1\Jpllllc ( 1,2·) 

Uid1loroditluormucthane 
Dichlorm:ilian~ ( l .1-) 

Dkhlorn~anc ( 1.2-) 

Oichlt>roetlll."oc ( l .1-) 
Oichkirolllbene cua1».-l,2- l 
r>idlluroct bene ( c1.,.. J .2-) 

Dfohloropropanc (1,2-) 

Dich101upropaoe \ 1,J-) 
lli~bloropiup;me l2,l.-) 

I licbfompropci1e- (I, I ) 

Dichlornp1opeoe (cis-1,3· ) 

llichlom-2-butcne (troill!!· I ,4-) 

IJiiJ>.Jpiup)' 1 Ether I DlPEJ 

Burancil ( 1-) 

l!til:mol 

Methylene t:b.loride (!Jlchloromelhnne) 
Nitmpropane (2·) 
·1 ctmchlon:teibanc ( 1,1.2,2-) 
·1 o.:11 ~~Wtm•~hene 

T ct rah yd ro furan 
1 nchlorocthane ( l, I , I ) 



~t'W .ll'rsey Departnwut ot Enviroo11tc11rnl 1•rote~tinn 

~ational Environmental l .ahoratory Accrcditatfon Program 

ANNUAL CERTIFIED PARAMETER LIST AND CURRENT STATUS 
Effective 1.s flf Oi/0112011 until 06/3012012 

t 1thoratnry Kame: ~NVmONl\IIENTAI. SC'rnNCE CORPORATIO.\f Labnriito.-y Number: TN002 Activity fO: NL<- 110001 
1101.5 L.EBA.i~Ol'i RD 
MT .• IUl.lET, TN 3i122 

C'111~ory: 'il!W07 - On.anii: r11t11nich:rs, Chroin11ni,:n111hy1MS 

I£1igiblc111 
Rcporl 

St111111 ~J Data !'it111c Code ~l11tt·ix r e1:hnlqur f>ucriptinn .\11pron•d Method 

Cci!l lictl Yes ~J Sll\\'117 04300 "IPW.SC\.1 ll "'M~. I' & Tm Dire-::1 lrue.:ti1>11, Cdpillary ISW-84 ~26Cl(j [SW-1140112&!BI 

Cenltll'\1 Yes ~, SHWC\"1.04310 Nl'W, SCM (j('IMS, p & Tor Dirtcl h•J~ll•~Tl C'.ilrill;uy ISW-K·lb ll2ooq [SW-8-1'1821.Utl] 

Cut1ficcl Yes 'lJ SHWO~on~c N!'\\',SCM nr::Ms. I'&:. r -0r Oirc.:;1 h1Jcctmn, C'.apillary 1sw.11.iti 82b0CJ fSW-8Mi SlbOB) 
r<'111tkd \'cs NJ SHW07.0H22 l\!'W, SCM (1(.'IMS, P & Tor Direcl lr1Jt'cl1on, Capillary 1sw-s-tb li26UC) [SW-tW1 H2oOBJ 

C.:iftilicJ Yes 'IJ SHW0?.04325 J',l'W, SCM Gf/MS, I' & Tor Dirccl ln.1uwm~ 01pillary ISW-K46 82t10C] fSW-M4fi K2b(IBJ 

C\ niihcrl Yes NJ S~IWO'I .04.327 1'l'W, SCM Cit '/MS, I' & 1 or Dime! Injection, Capillary (SW .$46 826UC] fSW-K46 82r.t1Bj 

Ccit1finl Yes NJ S H\\-'07 N 3 30 1"PW, SCM Lif'IMS. p 4.:. 1 or Direct ltlJCCtllln. Copillary (SW-l\41> S2fi0CJ [SW-Mn 82608) 

I c111Flc1f VC6 ,.,, SI IW07.IH340 Jl.T'W.SCM Ci0'1t1S, I' & ·1 or Dim:t luj::cl1<>n, C'.apifblr)· l~W 1141> g;60CI [SW l\.16112oOB] 

( .:nille1l Yes "IJ SllW07 04350 "-PW. SC'M (j(:,0\.1S. P & Tor Dim't lnjccl1N1, C.".<lpillary· l"W-"46 $'.!60CI [S\V-84b !Cl>OR) 

t c"11i~I Yes /\I ~llW07.04.3"_1 :-.f>W, SCM 11<.:<\llS, i>&I. or Din!el lniocti(JO ('ap1llm:y [~W-M<1 &2t>OBJ [SW-!l41l K2MJC) 

!"cruli~l Yc.!i :O:J SI IW07 .04360 ~PW,SCM < 1U\ilS, l' & l or Diro:t lnJDCli1)n, Capillary I '>W S.46 8'.160CJ I SW-84(1 l\2t>OB) 

I c111ticd 'r'~ NJ SHW07.0431l2 'IPW. SCM ti( ~\.1S, P& I, or Direct htj~uon, Cariillal)' [SW 84b &260q [SW-846 !1260~] 

C"c111n~i1 Ye.'> N.I SHW0?.04364 'IPW, SCM GC/MS, I' & T or Di-n:ct lnjcctton, Capillary !SW X46 82ti0Cj [SW-846 8lciJBI 

( r•nili~d Yes :-JJ ~llW07.0'13bS 'IPW, SCM IK'iMS, f' & Tor Dim.:t lnjoctiu11. C..p1Uary [\W-ll46 8260q [SW-11411 !U/\llBI 

Cc11.11ic,l Yes "JJ SI fW0?.0431'? 'WW.SCM GC:MS, r & Tor Dirc..:t Tnjcclion, C'.apillary ['i\V 11411 8'.160C) [SW-R46 82bilB1 

C•:r11fkd Ya ~J Sll'WO?.tt4370 SPW, SCM (i('.'MS. I' & T OJ' Dittiet lnja.:11on, C~p<llary IS \\'-846 !i260CI [SW-'14f, !-.2 tin~I 

CertrficJ Yes NJ SHW07.t)4::il NPW, <;CM CiC'MS. P & Tur Diro:t lni«litlll, C'apil!ary l!-W 8.if. h260CI lSW-84tt !0()1l8J 

Ccmfi.:d Yes NJ SHW07.0-13 72 Nl'W. SCM (jC/MS. I' & Tor Din:r.t 1J1jccU1 •n. C. apillary ISW-1H61:>2(.0C' [ SW-&~<· !(.lt,1)81 

Cc:nificd Yr:.$. NJ SI IW07.04371 Nl'W, SCM GC'MS, l' & T or Direct lnjocllnn, Capillary p .. w .H46 R260C. ISW-846 l\2<>0~J 

Ce11ific.l Yes t\J SHW07.t>4374 Nl'W,SCM GUMS, l'IH, or Direct lnjcclinn, Cnpillary !SW H.;r, 8260C: [SW-&411 ~261JB] 

Ccn1fi<:<l Yt.s f'iJ SHW07.04375 Nl'W,SCM GC tMS. f' & T or Dirc.:L lnjccth111, Capillary [SW·H46 h260C: [SW.846 8261l0) 
( 'ertlficd Yc.s NJ SHW07.Q.43 7f, NPW, SCM (i( IMS. I' 11 T or Dirt:ct !qjection, C'ap1llU}' [SW-l!4ti t12tJOC.: [SW !ldr.1!261)BI 

( eJ11ti«l y~ NJ SHW07.t14377 NPW, ~C\.f Ci< IMS , I'&. r or Diro:l fnjection, C1pillal) ISW·k46 S260C ISW-846 !1261JBI 

C crtdicd Yc:1 NJ SllW07.04l7X NPW, SC').t Gt:IMS. I' & T nr Dtn:c.1 lnjc1:tion. Capillary 1sw 84fl 8260C,; [S\V.84b lilt.OBI 

Cc"iticd v~s NJ s f{\!{fli .0417'1 Nl'W.SCM GCIMS, r lit Tor Dim:! Inj41C:lilln, Cap1lb.l)' ISW-lWi ~2o1JC_ [SW-t!46 l>2tiOB! 

C::"11icd Yes NJ SH\V07 04381.l NPW, SCM Cit'IMS, I' & T ut Dira:t tnjcction, CBp1liary l~W·IM6 K26QC [SW-R46 112/illBl 

C't:r11ficd Ye' NJ SI lW07.04:18 I Nl'W,SCM GUMS, l'&T, or Duo;;! lnJ~Ctlon, Capillary [SW-H.tr, 8260C [SW 114/) X'.!oOBJ 

Ct'11•ficd Yes NJ SHW07.043115 Nt'W,SC1\.I GC/MS. l' & Tor Direct lnJ ~c1i1"1, Uip11l:11y !SW· Hfi 8260C' [SW-li4t1112/iflB] 

(\,1110~.d ' 'es NJ s l{\\'()1.043'll• Nl'W, SC.\1 GCr".f~, r & I' or D1rccl ln.u:~liLin. Cap1 ll;iry ISW-84(1 t!2t.iOC: l5W-84t1 '\2C10~ l ltJSER 
Of."Ff°I\ .. D LUFT] 

Cct1tlk•i Yr:;, ttJ SHW07.041Yl NrW,SOI GCf.'ltt'. P.IO:T, ••t Di."«t lnJ~liou. C'.ipillary (l)\V-!14 6 1l2bCC: I SW-~4(1 !>21108 1 

Ceri1fini Yr:s NJ ')H\\'(•7.0439 ~ Nf'W,SC".t (irlVJS, P ,'(: T nr Dm:ct lnjccuon. Capiltary [SW 114r• li200Cj 'SW ~4h ill t.llll 

KC:V · Al! - Air and En11~~i1\n~. H1 -= Biologic.al T1~~u~-;. I lW - Drinking Wal ct. \IPW = "on-Pmablc W1m::r, SC'~ = Solid nrw.I Che<nu~al Mat-=rial~ 

A111111o l Ccnilied P:rn11ncrer.. L1~t --- f .ffo. h'fc: ~.,.,f ll'//Cll/2011urml06/30J20i 2 

P.intmcler Ucsc'l'llllhm 

'T rr~hl>:>n.><:"1bane ( I .1 .2 ) 

i'11~hlnJn<..1hene 

T n..:hlorofluoromelhanc 
1 richloro ( l ,l .2-11nnuoru~111'ln~ ( 1,2,Z-l 
r rrr.hlrll'l'.•[lmpane ( 1,2, 1-) 
\lmyl actl.lllc 

'bnyl ct-JoriJ~ 
Acc1ono: 

t ·111t:oon disulfide 

Hwanul (3,3-Du11e1hvl I I 

lfol.ln1me (2 · ) 

llutyl fom1a1e (I· ) 

Etllyl ·1en-buiyl Ethi.:1 ll':THl'I 
Fthyl acct.ate 
l:1hyl me0l11cryla1~ 

llc~Al'lone (2-) 

Mc1hacrylonitril~ 

~kthyl HCryla1e 

Methyl 1netha.:ry Idle 

"<lethy I ucctatc 
,\.k1hvl 10J1dc 

r"° hu1yl alcohol 

ISOl'f"PnDOI 

~·N1truw-d1-n-t'l..11yl.a1111nc 

l'cola<.,h\orot:lhaoc 

1'ont1111one (4-methyl ·l ) (M !HK I 

l'cnianul (2-Mctbyl-1-l 

l'n>pu>mcrilc 
Mt'lhyl ten-butyl ethe1 

.a.my! 11.l~hol (t·) 

Tctt·hutyl alcohol 
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New .J\•rsey Ucpertrncnt of Environmenlnl Protection 

'.'letional l•:n,·ironmeulal Laburotory Ac<Tcditation Program 

A.NNLAL CEltT IF IED l'ARAJ\'lETER LIST A.NU CURREri-.1 STATUS 
Ell~th"e as of 0711)1(20) I until Qt./J0/2012 

Lnborntury l\ ame: ENYffiONl\'1F..NTAL SCLKNC:E CORJ>ORATJOI\ LJiboratory l'lumb<'r : T~OOZ Acth'ity ID: NI.C l 1000 1 
12065 LEBA.NOI\ RD 
MT .. JlJLIE'I, TN 37122 

C'&IC'~Or)': SllW07 - 0 1'g•nic Parnm~ters, C h l'onu1loj1.raphy/l\1S 

Eli1tiblc to 
R<'port 

Si..tus ~J Dae• Slate C'udc l\1111rh Ttth11it1u. l)~,,·ri111io11 A11pro~l'd Mecboil 

Certified Ve~ l\J SHW07.~'3Q8 r.:rw. sc:\-1 G \ilS, I' & Tor Dil'l!Cl lnJection, Capillary f~W 846 l!260C] [SW-8'16 8261lUJ 

Califi<-<l Yl'S tl'J SHWOi 04400 NPW,SCM GCIMS, P & Tor Diri:ct Injection. Capill~JY [SW-1!46 8260C! [SW-846 826lHJI 

Ccrlifkd Ye" tl'J SHW07.C)4410 NPW, SCM GC/\,IS, P & Tur Dira.'t lnjedion, Capilwiy [SW-846 8260Cl ISW-846 821iOB] 

Applied No NJ SHW0?.1>'1425 Nl'W,SCM OC/:VlS, PIH. orDi1-e..:1 Injection, Capillary ISW-1146 82608} [USER DEflNl:O 8260r] 

Certili<•<l Y\\8 NJ SHW0? .114500 NPW,SCM GC/MS, P & Tor Oircct Injection, Capilla1) [ 'iW-846 8260CJ fSW-846 82<i0Lll 

Ccrtilicc! Yl0S l'IJ SHW07.IM5J\1 Nl'W,SCM GClMS, P &. Tor Din::ct Injection, Capill~ry !'lW-841i 8260C] [SW-846 8260Hl 

Cenilied Yes NJ SHW07.04535 NPW.SCM GGMS, P&T. ur Direct !Jijectioo, C'A!pillary [SW-846 8260CJ ISW·lWi 826l>BJ 

Ccrtific<l Yt..~ ~J SfiW0?.04537 NPW.SCM GCIMS, I' & for Otn.""Ct Injection. Capillllry { "W-846 8260B] [SW-K46 8:!60CJ 

Ccnilied Yci< ~J SHW07.045J9 NP\'\:. SCM GUMS, I' & T 01 Om:ct lo.jection. C.apillaiy ISW-846 826UB) [SW-M() 8261)('") 

Ccnificd Yt$ :--;-J SHW07.1l4S~O NPW.'>CM GC/MS, I' & I" ur l>ur.1 lnj~tion, CllpilL11)' jSW-8% ~260C) [SW-846 8260Hj 

Ccnilh..'ll Y.:s /'.J SHW07.IH545 'llPW.SCM GCIMS, 1'&1, or Dim:l lnJ~llon, Cllpillary ISW-846 &260C) [S\'i-846 R26UJ31 

Q-11ili.-J Yes ?\J SHV.rU7.0455!1 'liPW. SCM G('/MS, P & T or Du"te t lnj~ction. (',apil Lary (SW-846 S260C] [SW &46 826013) 

CcitilicJ Yt::j NJ SllWU7.04%0 \/PW, SCM GC/MS, P &: r or Direct lnj&:tioo., Capillary [SW-846 S260C] [SW-846 S260B I 
Curtiticd Yes ~J SHWO? 0•1570 NPW, SCM GC'MS, P & I' Qr Din:cl lnjection, Capillary l S\\'-1146 8260Cl [SW 846 826013) 

Applied Nu NJ SHWO? 04572 NPW. SCM GC:MS, fatract, ur Direct 1.Hjcclioo. Capillary [SW-S46 82608] [S\'i-846 82<.0CI 

Cenifi~<l Ye~ Ml SJIW07 .0'1 S\10 !\PW, SCM GCJMS, l' & r "r Dirccl lojection, Capillaiy ISW-84/i 876flC1 f"W-114(1 JP.MIA] 

f\pplii:Ll Nn NJ SllW07.M595 JI.PW. SCM GCIMS, P & l , Capillary Column [USER DEFl)IED SWR46 8260B lit. li260CJ 

C\!fti1kJ Ye.J NJ SHW07tlo166S Nf'W.SCM C'.c'f,vlS. Extract ur Dir lnj. Capillary ISW-846 82700] [SW-846 !1270CJ 

Gmillcd Yes NJ SHW07 .046'/0 l'll'W. SCM GC'vlS. El.uac1 nr Dir lnj. Capillary (SW-846 82700] [SW-846 8270C'] 

Ccrt1lioo Yes NJ SHWO'f 04675 NrW. SC'l'vl 00\.lS, fauuct nr Dir lnj. Capillary 1sw.s.i6 s21001 rsw-S46 snoc1 
C("rulit'd Ye~ NJ SllWOi 04M10 NJ'W, SC\I GC.·Y!S, F.d11.:1 tn Dir lnj. Capillary ISW-846 82700) (SW-846 8270(') 

Ccrt1Cicd \'("S NJ SllWOi .04685 Nl'W.SC\l GOMS. r~trd\·t or Dir fnj. Capillary (SW ·846 8270D] l~W-846 8POC] 

Ctm:ilicxJ Yes r-IJ Sf-IW(li.04690 Nl'W,SOI GC•MS, f:AllXt ar Dir lnJ. Capillary [SW 846 S270D) [SW-84(, 8270l'] 

Ccmfic:J Yes NJ SllWOi 04695 NPW,SC~ GC'MS, l:iituact ""Dir lnj. Capillary [SW-846 827001 fSW-84<i 8:!70CJ 

C't:rtl fiod Yes NJ SHWOi.04700 Nl'W,SC~ GC/Mc;, E~tnicl or Dir lnj. Capillary lSW-84t> 827001 [SW-&46 827!X:'I 

J\ppli<!d No l\J SHW07.04702 ' NPW,SCM GC/ MS, .Ex11act, or Direct lnjcclion, Carilla1y ISW-846 8270C] [SW-8461(270D] 

Ccrtil11.:(I Yc11 f':J SI IW07.04705 NPW, S<::;M GC/MS, E>ttnwt or Di r l~i. Capilla1y [SW-846 82700] [SW-84<1 8270C:J 
Certilkxl Yes NJ SHW07.().:17 10 Nl'W,SCM GC'lMS. Fxtrncl or 011 lnj, Capillary !SW-846 8270U] [SW-84(1 8270CI 

C'c1tilicd Yes NJ SHW07.0<17l ~ Nl'W. SCM UL/MS. Extiacl or 011 laj, Capillary ISW-!146 &2701.l) [SV,.-!!4(J 8270('] 

Ceitified """' :-IJ SHW0704720 NPW. SCM GCIM!-,, F.x.tract or Dir lnj. OipiUary [',W-846 82700] [SW-84611270l) 

Certified Yr:s .'IJ SflW07 (~I J25 NJ'W_S01 GCtMS. Edracl <>T Dir lnj, Capillary [~W-846 827(JDI fSW-114611:?70C] 

C'cflificJ Y1~ NJ SHW07.047l0 Nl'W.SCM GCiMS. [,;tract or Dir lnj, C.apiila~· {SW-&46 R2700] [SW-846 K270C] 

Kl:Y AE '"' Air and Emissi,ms, Br- Bmlogical l'IS!oun. DW ~ Drioking Water. NPW • 1'00-Potablc Water, SC'M- Sohd and (bcuucal ~1atcrials 

•••• /\nmwl C•:ttificd Paril.lt)l!tl".r:> Li:!;t ·-· E!Tn:tive,.,. ,,r 07101/2011 until 06J3[)t201 2 

Parameter ll..-\c.l'ifltiun 

Acet{luitnlc 

Acrolein 

Ac1}'lonitrile 

Jle.une (n·} 

Hei;achlorobut~dicnc { l,3·) 

Hexach.lorocthanc 

Mcthylcyclol1•'Xnnc 

Methyln.'lphili:ilcnc ( 1-) 
Melhyloaph1balcm· {~- I 

Naphthalene 

Oc1.ane(-n) 

Styn:ue 

Tetcathlon>~ (I.!. .2-) 

Trichlorobenzene { J .7..4·) 

Trirn~tb.ylpeah1uc (2.2,4 > 
Dioxanc (J ,4-) 

Gasoline range organic 

1\cetophcnou~ 

Acdylamiuofluon:nc (2· ) 

Amioobipbcnyl (•1· I 
Aramit(" 

lknza! cWvrilk 

Brnzo(j)nwranthcnl' 

Benzot:idiloridc 

Benzyl chlomlc 

Biphcnyl ( 1, l '·) 

C hloro benzi hLtt• 

CWororiaphthalcn~ ( 1 ;1 

Diallale (cis) 

Dialla1e (uans) 

Dibeozo(a...c)py1\:nc 
D ibe07.( aJ 1Jnc1iJmc 
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Nrn Jrrse) Depnrtment of Em.trorunl!ntal Protection 

N :tlio1rnl En\'ironmenllill Laboratory Accrcdication Progrum 

AN~UAL CERTCFlED PARAMETER LIST Ai D CURREYr STATUS 
EITecth•caHf 07/01/llHl nnrlJ 06/3i)/2t112 

Laboratory Name: ~NVIR0.1"1\-fENTM. SC IENCE CORPORATION Lahornlory Number: TN002 Activit}' ID: 'llX I IOOO I 
120<15 LIIBANON RD 
MT •. Jt 'UET. TN 3'7122 

{ 

0

MTC1tory: SHW07 - Ori:onii: P11rn11•~kn, f 'hninu1lo)?rMpl1y/MS 

rnb.jble ht 
T<cporl 

.St11IU1 'lJ O.ta St•lc. Colle Matrb Tttbnl11u~ Dacriplion Apprcivcd Mell!od 

C'i:mlicJ Yes NJ SHW0>.04735 NPW,SCM GCIMS, l'xtcict or Dir lnJ, C;1p11\ary [SW-1146 8270DJ [SW-Mb 827llC I 
Cau:fio.J Ycd NJ SHW07 •.>4740 NPW,SCM (j("JM!\. l:-.JllJ8ct or Dir lnj. CapilliUY [SW-1!46 g:noo1 !SW-846 lt:l70q 

C'm11fioJ Vcs NJ SM\l.'071)..(745 ~PW. S("M G( /MS, hU-41:1 or Dtr lnJ, Captllnry iSW-1146 8270Dl [SW-84!1 !j2JfiC'J 
l.'cnifu;d Yes NJ SlfWOi .'l47Stl NP\\•, SCM GI '/MS, htn1c1 or Dir lnJ, Uip11lJry ISW-K4f> 827001[S\l/-!14t>1!27<1(') 

Cr.1t1ficd Yes 1-!J SRWfl7Jl4755 NI'W, SC'M GC/MS, f•xlra.cl or Dir lnj, CnpLllniy [SW-!!4b 8270Dj [SW-846 ~270C) 

Ccrulic. I Yes NJ SHW07.04 760 NPW. SCM <JC IMS, I!xtrJct or Dir lnj, C11r11Jhny [SW-!C46 827UU] [SW-lNti R27(1C) 

C=rr11lo1 '(1;5 NJ SlfW07 047<.7 Nl'W,SCM GCtt.1S, huarr or Dir h1j, rnpill:iry 1sw.s~6 s~1<m1 rsw-1141\ R270 1 
Cortilictl y~ ~.J SHW07Jl4771t Nl'W, SO.f <JCJM!>, htr.cct or Dir J.nj, C'apLlhuy ISW !C46 S27 0Dl (SW-!Wi ~~7.:IC) 
C.;tt1(inl Yc:s NJ SHW07 0-177~ Nl'W,SCM ('.ClMS, f.xtract or Dir loj, C.:ap1\la~· !SW-'<-lt.> R27oo: (S\\o-l<.46 llrFOC] 

<'cmlinl Yes w l\HWO'l.04780 Nl'W,SC~ GCJM!:t. Extract ~lt Dir lnJ. C11p11lal)' [SW 1<46 827001 !SW !S46 ~'.!70C) 

re11ifird Yes NJ SILWlH ().1785 NPW,SCM rn '.IM~. l:xtr~tr i>r Du lnj, Cnp11lr1ry ISW-K4b 8'.!700/ jSW -~4(1 ~270CJ 

Cerilfii:1I Y1:;, NI ~HW07.0479U Nl'W, SC\-1 OC/M S, Extract or Dir lnj, Capillary ISW· K4o M'.!7001 [SW· S46 k270C] 
Ccnill!:1I Yes NJ SllW07Jl4795 Nl'W. SC'Y! GC/MS, bxtruct or Dir lnj, Cnp1lla1y [SW !!4t'l 82700] f SW-!!46 !<2"/UC] 

Ce1tified Yes NJ SHW(l704800 Nl•W.SCM ( it.:/M'i. htcuct or Dir lni. Cur11lla1y /SW-84b 827001 [SW 84!> 8270C I 

Cc:mtieil Ye:; NJ SHW07.04810 Nl'W,SCM OCiMS, Extract M Dir lnj, Cup1tl~ry (SW·!!4ti 8'.!700] [SW-84h 11270Cl 

Ce11itktl Yes 'IJ SHWlJ704Sli Nl'W.SCM CluMS. F.t.tra.::t 1>r Dir lnJ. C:ilr11:ta~· ISW-S# S270Dj l"\V-~~b !il711CI 
Ccrulicd Yes :-.:.r Sr1W07.04821J i-.rw. SCM GC'''vlS, E.Uracl or Dir lllj. < '.apillary ISW· ~-16 ~270DJ [SW-84'1 ~2.'IJCj 

Certihi-J Yes NJ SJ IW07.0482S '\ll'W.SCM IK'.l'v1S, btmet or Du t11,1, Capill~ry 1-:w.M<i S'.!70D] [SW-8-tt> l!l7Uf'j 

l el\ilic:tl Yes !'..I SfN/07.U4R30 WW,SCM C•C/\IS. ExlrJc\ or Du IJ~i. Cap1llruy [SW 1146 827UDI [SW-H46 ~270CJ 

Ccrulictl Ye:! NJ SHW07.0-IS35 "IPW,SCM G('J'vtS. l;itracl or Dir lnJ. Cap11lnry ISW-846 82'1001ISW-8468270C'J 
Cc11ifi,:.I Yes NJ Sf-1Wll7.U4~40 "ll'W,SCM UC/MS, Extract or Di.r lnJ. Cap1lldty [$W-l!4<i 82701J[ {SW-846 8270CJ 

Ccmllc<I Ye:; NJ Sf-IW07.ll484$ Nl'W, SCM CiOMS, E1nact llr Dir LnJ. Cap1ll,11) 1sw JN6 l:S270Dl [SW-8461!270C) 

Cc:f11fw.I Yl'S NJ Sl!W07Ji4MO Nl'W.SCM (iC'IMS, f·•tract ur Du lnJ. Cip1llBr, l<;W-1<461127001 [SW-l!-t6 !!27(1C) 

l'c1t1fi<"-t-1 y~ NJ Sl-N:U7.0485'i Nl'W SCM GCIMS, f.xtran or Dir l11J. C.afltl lury l~W-K46 8270DJ [SW-Mn 1127<JC] 

Cet11fie1I Yes NJ SI IWU?J)-11(1'0 NPW 'iCM GCIMS Extract or Dir 1111. Cap11l11r1 jl;W-846 8270DJ [SW-R4f\ 8270CJ 

C::rUf'i<Jd Yes 'NJ SHW01JJ48b6 NPW.SCM CiC'.'MS Einract or Dir 11\f. Cap1l1111y ISW·H46 !l270C/ [SW-K4'1 82'/0DJ 
(\:T111icd Yes r.J SHW07.04870 NPW,SCM (iC/MS, Flltnu:C ur Dir l.Jtj, Ca1rrllH1y !SW H46 &270Dl LSW ·846 R27<1CJ 

rentficd Yr.s NI SH\\107 °'1875 Nl'W.SCM riCIMS, l!."(tracl or Dir lnJ. Caprlhrv 1sw 84fl 82700/ rsw-846 827(1('1 
r·erulit:cJ Yes NJ SHW07 0488ll Nl'W,SCM < i(JM!o., l1J!II1\Ct OT Dir lnj, ('al'lll.uy ISW-!146 827001 [SW-846 ~noq 

Cel\1ficd Yes NJ Sli\\lf17.048SS Nf'W, SC'M (j(."MS. l!.~trdct or Dir lnJ. ( apifl.11')' [SW 8~1) ~270DJ lSW-84!) isroq 
Certuu-.J Yes NJ SH\\'07 G-iR~-, NPW SCM (iCJMS. E.ur.ict or Dir lni, Cilpill111_y [S\\l.ll411 8170D] jS\\>-S.ici R:FOL! 

C.cmfied Ye~ liJ SHW0?.04895 NPW_ SCM Gr.'MS. f;11rac1 or nit lnJ. C11pill-1ry 1sw 846 827tlDI [SW -!NtJ 82 7()f 'I 

KEY f\L - Air ~nd Em:ssi •M. Bl = Rwlog1cal ~issues. DW ~ Dnnking Wat~r, NPW r Non-Potubk Water, SCM = Solid ~ntl Chc1111cal Ma1cnals 

- J\rrnu.11 !l',nificl! l'arnmo·lct"< [ 1:;1 - Effi:<:ti~~ il~ nf [J]/()11201 1 until Ol>/Hl/:!012 

ranmctcr DtKrlpltltn 

Oihl.1)7.ol a .b }pyn:.oe 

I)\ bcnz{ aj )acridinc 

I lillcn1,1(a,i)pyn'J1' 
fl1bc1m1(c,g}c;uiJawlc t:'ll 1 

Diclilon1pbcnol (2 ,6·) 

llimcthoatc 

011 n ~~ hy laminoazC>bcrv.ca.: 

Dimcdiylbcnz{a Janlhrac:C'nc l 7, 11-l 

Oimtfhy[ bc11zidine (J J 1 

l)initmhenzeoe 1 I ,:l-) 

Dni.,sch 

I lb11lfoton 

l0 <1111ph11r 
11.:x~d\\nropbenc 

li.c>dnn 

l>o>S<ll'ro\e f cis-1 
I i:1»a fro h: O.rarL$.- ! 

K~l'''"" 
t.klhanesulfonate {!-chyl ) 

M c1I1:1nesulfonale (Mclhyl-} 

Methnpynleac 

\l!et1Jykbolan1hren~ iJ 1 

,.;'arthoquioone 11,4-1 

"Bplhlhy lamine ( 1-.' 

!-.a11thtl1ylaminc (2-1 
1\'1tmchphenylamine fi ·) 
N-N1tinsu-di-n-butylan11nc 
N-N1Lru!o<>morpholinc 
~ -N ltroropipendin.c. 

P•ratbion 

Paradtum methyl 
l'cn1achlorobc1u<"ni: 
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~l'~ J<•rscy Department of En·•ironmcuttil Protection 

National En\'iroumental Laborator)• Arcrrditation Program 

Al\'NUAL CERTlFfED PARAMETEU LIST A ND CURREJ.-vf STATUS 
Effeclive Hof Oi101/2011 until Oll.'J0/2(112 

Lohoratory ."fame: ENVlRONMKNTJ\L SClENCE CORPORATlON l.uhoratory Numht'r: T'.\002 A~tivity ID: NLC I 1()001 
12065 LEUANO."J RD 
:\1T .. I ULIET, TN 37122 

Catrjlor}: SUW07 - Or11anic Panmrters., Chromal<11trapby/)1~ 

tli1?ible lo 
R\•porl 

Stal:1is l'UData Slate Code Malril Tfcb11iqut Descrlplkin Ap(!roved Method 

Certified Yes :-IJ SHW07.(14CJOO NPW,SCM GCIMS. Fdn1c1 or Dir lnj. Capillary [<;W.846 112700) [SW-346 8270C) 

Ccrtili~-d Ye:t ~J SHW07.ll'W05 NP\V, SCM {jCIMS. fall"lc.'l or Dir lnj, Capillary [SW-Mt> 82700) fSW-84() 8270C] 

('eitified Yes '.'l'J SllWO'l IWll\J NPW, SCM fiC"!MS, fatmcl ur Dir loj, Capillaiy [SW-846 82700) [SW-M4f> 8270Cl 
Cettilkd Yc<l !SJ SHWll7.U4915 NPW,SCM (iC/MS, EK Intel vr IJir lnj. Capillary [SW-846 8270DJ '.SW-846 827<1CJ 
Ccitilicd Ye; NJ SliWo-J.0492\1 NPW, SCM GC/MS. r~ Intel nr Oir lnj, Capillary [SW-846 82700] ,SW-846 R270CJ 

Ct!.11ificd Yes NJ SllW07.lM<i2S :--IPW. SC'M GC/MS, fo"<.l1~ct Dr L>i1 ltti, Capillary [SW-846 82700] [SW-846 8270l'j 

Ci:nilkd Yt!s )\'J SI IW07 1149~<1 ~PW, SCM GCIMS, fatract or Oir lnj. Capilla.Jy ISW-846 82700] [SW-846 K27UC] 

C\:llifictl Y~-s NJ SIJWU?.114935 "P\V, SCM GCJMS, fatn1c1 nr Dir lnj. Capill"l)' [SW 346 82700] [SW-84ti 8270CI 

C.:n:HicJ Yes ~J SHW0? 114940 "1PW, SCM GC/MS, E~tract ur Dir lnJ. Capillllf)' ISW-846 ll270D] [SW-!146 827UCJ 
Ccnificd 'r'es :-fJ SHW07 1M'l4~ llil'W. SCl\.1 GOMS, Fur.tr! 01 Dir lnj. Capillary 1sw 1146 82700] (SW-846 82iOC] 

C.:>n:ifiL-d YC1i ~J SHW07 049~() l\l'W, SCM GC/MS, fata~·1 or Oi1 lnJ, Capillary [SW 84(> 82700] [SW-l\46 l!210(.:} 

Ccrt11icd Yes NJ SHW07.04955 l\PW, SCM GOMS, fatrnct or Dir lnJ, Capill.:iry [SW-846 S270D] [SW 841:> 8270C 

CC11ilicll Y~-s NJ SHW07.04960 l'PW, SCM GC/MS, fattaet or Dir lnj, Capillary fSW-846 82701)] [SW-84<1 82~1lq 

Ccnitird Yc.s NJ SHW07 04965 1'.PW.SCM GC/'.'1-IS, farnct ur Dir Lnj, Capillary isw-846 s21001 [SW-841.i snoq 

Cen.iuoo Ye~ NJ SHW07.CWl70 NPW, SCM GC'J:VlS. fair.tel or Uir lnJ, Capilla!} [~W-114<> 1'12700) fSW-846 li27flCI 

Certified Ye~ NJ SHW07.04975 NPW,SCM OO':VlS, Extracl or Dir lnj . Capillary !SW-1146 S270DJ fSW-846 827l>CJ 
Ceuilioo Yes MJ SHW07 0491!fl NPW, S0,.1 GC'MS, fatracl or IJ1r lnj . Capillary ISW-fl46 Rl70D] [SW-846 !t27DC[ 

Ccltllicd y~~ NJ SHWOi 1M9RS NPW, SOl GC/MS, fatract or Dir lt1j. Capillary !SW 84b 82700] [SW-846 IQ?OC] 

Ccruficd YH NJ SHW0/.(.1.1090 NPW,SC\I GC:MS, Uxttacl or DU" lr1j. Capillary fSW-846 827UD) [S\V-346 82?0CJ 

Lcnifo:d \'ts J-;J SH\\'0 7 l>4'195 NPW,SCM GCit.15, &tni•·t 01 Dir lnj. Capillal)' \S\\1-1146 s2100J tSW-846 srnx-1 
CC'11.ili.,-..I Yes t-.J SHW07.05U0·1 NPW,SCM OOMS. ~Lli1ct or Dir wj, Capi!Jar; • [SW -846 IQ70D1[SW-846 11270\j 

Cen:ificJ Ye>. l'J SHW07.05005 NPW,SCM GOM~. F.xtr;i~t or Dir ltij. Capill.l.ly [SW 846 82700] fS\\i-8-16 8270C) 

Ct:nifi~J Yes ~J Sffl'.107.05006 NPW,SGM GCt'MS, fi.Atrac1 or Dir Jnj, CapiUary [SW .g4r, 82700] [SW-846 R2 70<.~t 

Ccrtili.::d Yt8 ~J SHWll1.050I O NP~V. SCM GC/MS, I'"' t1act or Dir lnj, Capillar; [SW-846 s21001 fSW-846 snoq 
Certified Y~'S NJ SHW07.050 1 l NPW,SCM GCIMS, 1.!xt1uct or Dir lnj, C..apillary [SW-841.J l\2700} lSW-84611270<"1 

Certilie<l Yes NJ S!iW07.05012 NPW.SCM GC/M~. E.~uuct m Uir htj, Capillary [SW-846 8270DJ (SW-846 8270C[ 

Certificct Ye>1 NJ S/lW07.05020 Nl'W,SCM GCIMS, !!llti.•cl •1r Dir loj, Capillary [l\W-846 82700] [SW-846 11270CI 

Certified Yes NJ SHWO'l.05030 Nl'W.~CM GCIMS. Ex1111ct or Dir lnj, CapiJlary [SW-846 8270D] rsW-84(1 X270Ci 

('crtil}cd Yl"!I :-;1 SHW07.050J!< NPW.SCM GCiMS. lixtrdcl or Dir lnj, Capilla!)' ['-;W 8·1<> 82700] [SW-846 R270CI 
Certified v~ l'\J SilW117 050·1() NPW. SCM CiC.'MS, Extmcl nr Dir lnj, Capillary [SW-l\46 8270DJ [SW-84() 1121oc 1 

Certified '{cs ~J SHW07.u:;0-15 l\fW.501 GC't-i.S. r~uact t>r Dir lnj, Capill:uy [SW-846 82700) [SW-84<> 8270C] 

KEY: !\E - !\.ir anu Emis~ions, Br - B1ological T1i;.sues. DW = Drinkwg Watt:r, NPW N~•n-Pot.iblc Water, SCM ; Solid anJ U1cm.ical :-.ta.1c1i3ls 

--· Annual C'ertifo:d Paralllelera List -- F.llt-.c1i1•e a.~ of 07/01120 1 l w1Lil 06/~0:WI ] 

Parameter De1crie1iun 

Pe1U;Jc hloroetha nc 

Pcntachlorun1tmbc.'1Ut.:n~ 

Phenacetin 
PIM':nylencdiammc { l.4-J 

PhenylcLhylami11u (alphJ, alpha-Dirnt:thyl) 

l'bor.ite 
Pbospbomthi(late 10,0,0 lrll'lhyl) 

Phoqiburodi.ioa.te (0,o-dict.byl-0-2-pynuinyl) 
[Thionazin] 
Pioolinc (2-) 
Pronamidc 

Quinolinc -1-0Jtid<! (4· Niun) 
Safrule 

Sulfolcpp 
Tclrachl(•mbell/.enc ( 1,1,3,4 ) 

TelrdChlombcru:enc ( [ .2,J.5-1 
T ellachlorobc111cnc ( l ,2 A.5-) 

Tc11achlcirophenol f2 .. l,4.b-) 
Toluidinc (2-) (2-Mctb)li!Oilinel 
Toluidine (5-mtru-2-) 

T1unlmben7enc ( 1.3,S-, 

N·Nitn1sodictbylatni11c 

N-Nitrosoduncthylanmic 

N-~ itro90-di-n·p/\1py !amine 

N-Nitrosodt(l h~ ny lam inc 

N-t-.'iirosou:ctby lc1hy l<1m rnc 

N-1\itrosopyrrnliJinc 

Diphenylami1i.· 

Cadw..ole 

Be117jd.inc 

Dichlomb,'!Vl dinc l) ,J'.} 

Diphcnylhydr.u:im: t l ,2 ) 
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New Jersey Department uf Eo,ironmcntal Protection 

~ ation11I En\'ironmt!ntal Laboratory Ac('redit:11ion Program 

ANNUAL CERTIFIED PARA1'1ETER LIST AND CURRl!:N'f STATUS 
£fTtcrivC Iii Of 07/flJ /2f)IJ Ulllil 0(1/J0/l012 

Luhorntory Name: ENVIRO:"{M"ENTAL SCIF.,NCE CORPOHA l'ION Lahorntory Nnmht>r: TN002 ·\c1ivity lD: NI,(' I !0001 
l 20ti5 f ,J~BANON RO 
!\fl' .• HJL1£T. T'\ 37112 

f-AICjto~·: SHW07 - 011!Mlll<' rupmC'ten. Cbn1m111ol(nJ1hy/M.S 

lWgible to 
l~eporl 

"irnti., NJ Data SC•k Cude \Jntrh I Hhmr1u~ Oct<'ripcion .~pJlrn~cd Mc:lhud 

Cc111tie,f YC!l ~~J SHW07.G504!i 'WW SCM GCJ\tS G1J?.c1 or D1r lu1. C..p1ll;il) [\W h-11> 82100) !SW ll4t11!2111( 'I 

Ccn1fk:d Yt:i< '.:J SHW-07 .05050 NPW. SCM liC1MS. bUBcl or Dit h1J, Cap1ll;ir. 15\\. 84() 1\2700] (SW-84l• K27rl('j 

Ccmfu:d y~ ~J SllW07.Cl5060 Nl'W,SCM (i(';MX, E'trad or Du lnJ, C-<1pill~1y i~W 1<4b 8170D) (SW 846 817ll('j 

Ccnifil!<l Ycz NJ C\f-IW07.05062 NPW. SCM GC/llilS. [:..,Lr.lei or Dir h1J, C.:.ip1llbry 1sw s.:ti 82700] [SW-R4b K270CJ 

CM1fk.I Yl~S NJ SllW07.0501>3 N!'W.'K'M GCIM.'i. r-~• l~.;t or Du lnJ. C:~p1llar)' (SW ~J6 82700] [SW-846 K270CJ 

Ct:rtific:cl ~·cs NJ SHW07.0S070 Nl'W SCM CiC'IMS. Eltlracl or Dir lnj Capil lniy LSW-R4f:> !12700] [SW-X46 8270<.:J 

Cc1titic.l y~ NJ SHW07.050~o NPW, SCM GCIMS. Extract or Dir lnJ. Caµ1llnry [~W·l!-lo 112700) ISW·R41> H?1()C) 

Ceru1ied Yes NJ 'il-fY.'O> J 15tJ1.><1 NPW.SCM GC/MS, F..!i.trad or Dir tn1. Capill~ry fS W .!146 1121UOJ [ 5 W -84(1 112'/(lrl 

Cert1fi.;d Yes ~J SHW07.tlS l (lo NPW, SC\i GCl~ofS, huactor Dir lnJ. Capilla') [SW l!4b 112100] [SW-84t. f(270C 

CertdkJ y~ t-.J SHW07.051 I 0 NPW,SCM CJ( :Ms. fatrac.t 01 Dir h1J, C ... 1p1tlary ISW-1146 82i0DJ (SW-8'46 f(27(1C 

Ccmlicd Yes Kl Sl IW07.05 l 1 NPW.SCM GCIMS. E.lll1acl or Dir 1111, Cap1ll:il)' l'iW-H-16 R270DI ISW-K.tb ~JJ(I 

Gcrt1ftod Vt:-s NJ Sl{W07.05 l'.?U Nl'W,SCM m IMS, liJ.trac.1 or Dir lnJ, Cap11!111y i 'iW-K4t> g270D] [SW-8-lt> 8270C] 

C1:111fi,~! Yes NJ SHW07.0513'1 Nl'W,SCM G( IMS, Exlr.ict or Dir l11J, C11plllti1y l~W-K4(> R270DI ISW-K4() 11270C] 

Ccrt1li.:J '{~ NJ SllW07.ll5 I 32 °""PW, SCM GC/MS, Extr.ic1 or Dir hLJ, Cap11l:uy l"iW-H411 &1700} lS\V-84() lll7tlq 

('~111ftcd Yes NJ SliWOi .1'151 ·10 "WW.SCM GC tMS. b.tr.rct OT Dir lnJ. f apillacy l'iW-K4!\ ~270DJ IS-W-K4ri Ml70Cj 

Ce111fil'LI Yes NJ Sl1Wfl7.IJ5 ! )II 'lPW, SC:M GUMS. htr.ict or Dir lnJ, Ciipdl .. ry [SW-K4b M270D] [SW-11411 8270('! 

Ccrtifit!ld Ys ~J SHW07 0~1641 NrW, SC'M CiC/MS. fauact or Dir lnj, C.1pillury [SW-846 ~2700] [SW-84(1 8l7ij(_ I 
C'cmfied Yes NI SH\\'07051 W NT'W, SCM GC:MS, Fxtr.ic! or Dir lnj, C 11p1ll11.rv (SW 84b 82700) [SW-ti46 R:! 7flC] 

c~111fo:.<l Ye.. NJ SHW07 .0518(] NPW, SCM OC:MS, Exmsct or Dir ln1. Ceplll3ry (SW-1!4n K170D~ jS\V-IWi R'.!7'1l] 

Cr.rhllcd Yes NJ SHW0705190 Nl'W,SCM GUMS, htrt1cl or Dir lni. Cnp1!lary (SW -K46 8270Dl [SW-l\#1 82711CI 

Cc:rulieJ VC5 NJ SHW07 05200 Nl'W, SC'.'wt QCIMS, Ex1rJt:t or Dir lnj, Cuptll~ry (SW-1141> 52700! [SW-1146 ~270C'I 

c,·mfi...J Yes NJ SllW07052l0 Nrw. SC\.f GC•'MS, b;tr.ict DI' Dir lnj, Cup1ll.uy ['iY.. !!41> 8270DJ [SW-S46 ~270CJ 

CGF1tfic..I Yei ~J Sll\\'1}7.IJ522(l NPW,SC\ol. G\'l.fS, hu;ic;t or Di1 lnj, Cn111llJI}' ISW·lt41> ff10Dj (SW-S4ti 82 70CI 

Ceniticd Yes \'l S UWll'i .tl52J( I Nl'W, SC'-1 <iCJM5, huuC'l or DiT Jnj, Carlllllf}' 1sw ff4b 82700) [SW-S4C. 11270(. j 

C"\ .. "Tt1!kd Yeo; "JJ SflW0?.05240 NPW, sc~i C>C'JMS, f:xt.DCI oT Dir lnr C01p1ll11ry [SW 1'-11> M'.!70DJ [SW-84<. snoq 
C'cnitiCl.I Yes NJ SHW07 05250 11.'PW, SCM CiCiMS, Eli:1~ct or Dir lqj, f'~rnlhuy ISW-Mi- 82700] [SW..a4ti ~:!70CI 

C'c:n1filld Yt:!i NJ SHW070S2.(iU Nl'W,SCM Gt '/MS, ['X1J11ct or Dir laj. Capilla1y I sw.iMb s21001 [SW->.!4(, s:!70CI 

Lenlhc<l Yes NJ SHW07.05270 NPW, SCM ClC!MS, Extracl or Dir laj, Cap1!l~ry [~\Ii !<4ii R2700J [SW-8411 82'/0C'j 

Ccctllic1I Y.:s NI SHW1}7.0521W l\l'W, SC'M CjC'/MS, ofraC't or Dir lnJ, C11p11lary ISW 1(4{• ff'.!7l1DJ [SW-IS46 ~.'W('! 

( <0 rtified Yes l>:J S•fWln.OS2~l t'rW,SCM GC!MS. fatl?lrl or OU' lnj. Capillary l'iW ~46 !l'.!700] [SW-846 g2?0CJ 

( l'rtlfiC'•l Yes ~J SMW!n.0530t> l\l'W, SCM OC.·:vtS. Ex1ret1 or Dir 11'1,j. C11p1ILuy , ... w .~ti 827QD) [SW-t\46 imoC] 

c.-rvfieJ Yes NJ SHWcr., u53I1l 'l'W,SCM GCl\ol..'i, Finnel or Du [nj, Cap1l lary ;sw ~41> 827001 iSW-S411 l\:?7:K:I 

f,\·Y Al!-AirandEmis~um~.l:ll B1ologicsl Ti~su~. OW z Dnnlmg WJl\:r, Nl'W - Non-Pouhlt: W.11tc1, SCM ~ Snliti dnd Chcnuc~I M.i1crfals 

- "111111111 L'eitified Panunelr.rs I io;t - Effcclivcasol ll7i011201 I um11flfll10r21112 

•'u11111eln l>cscri111ion 

\111lmc 

l lilomnilim: (4-) 

l'l.1lroo11.1\i11c (2·) 

l\itnia1Uline f'l·) 
Nuronniline (4·) 

r hl1tl'(11Ulpbthalenc (1-t 

I lc,u1cltlombell7en~ 

Hc:xa..~hJomhutadicne \I,~ I 

I lcuchloml yclopc:11t.11licnc 

I fe~;i ... blpri•<:.:hlUJc 
Hcx0tc h1ompropcn.:-

fn-.hl1wbtmi~~ { 1.l.4-l 
Bis (2-cbloroelhoxy J rnnth;ine 

Bi~ (2 d1.lo1t1eLl1-:ill cUltr 

H1> {2-cll!1Jmisopmnl1 .:thc:r 

('blnmphc:ayl·phcnyl ,·tl\cr 1-I 1 

Brom11phenyl-pheDVI dhc~ (4-l 

lJ11ntm1olueo.: (1.4·) 

Dimtm!oluen<! (1,6 ) 

lso11llumne 
Ni1r,ib~nzcn~ 

Bui} I hcJJL) 1 pbthalluc 
Bis 12-ethyU!.cxyll phlt.nbte 

1>1cthyl pblhllate 

01n1etl1yl plnholase 
IJi n-butyl phth..alaL~ 

Di·n-ortyl phthalate 

.ol,,.:c1wphthcne 

o\nthrui:ene 

!\l·cm1phthylene 

Bc!V.o( a la nl hracen~· 

BeJV.o(H 1pyre11e 
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Nl·w .Jcrs(•y DepttrCment of Environim•nt;d Protection 

Notio1111I Environmental Laboratory Anredilatioa Prognm1 

, Nl\'UAL CE!lTJFlED PARAMETER LIST Al\'U CURRENT STATt;S 
[ffl'<"tiY11 as of 0710 l/21111 until 06.130'2012 

Laboratory Name: tNVfRON.\.tENTAL SClE~C.E CORPORATlOl\ Laboratory Number: TN002 Acthity ID: l'\J,C l HlOOI 
12065 LJmANON RD 
,'\ff .. JULIET, Tri 37122 

Ca1e'jlcir,v: Sii Wlli -· Or~&nic Parameten. Chromatoereph~·/MS 

JW£ihlc to 
R('11on 

StattH '·' 01111 &ate Cude M11tri1 I cd11u11u" lks.-ript ion :\pprn,·ed ~lelJunl 

Ccrtilicd 'r'i:.; l\J SHWO'J.05120 l\l'W. <:CM G('l MS. F...x1rnc1 or Dir lnj, Ca1>illal)• ISW-846 82700] [SW·846 8270Ci 

c~nifi~d Ye.; fl,J SHW07 O~i3.\0 "PW. SCM GCJMS, El lr.icl or Dir lnj, Capillary (SW-S46 82700] [SW.846 827UC'j 

C1.:rtilicd Ye::. NJ SHW07 05341> NPW,SCM GC1MS. fatrdct or Dir tnJ. Capillary [SW-846 82700] [SW-84b 8270Cj 

Ceo.rtifi(~I 'Yes NJ SHW07.0535tl NPW,SCM GC/MS. E.ltm.:t 01 Dir J.11j, Capillary rsw~46 s21001 [SW-846 s21oq 
Cei1ifictl Yes NJ SHW07.0SJC.O Nl'W,SCM GC/MS, fatruct or Dir lnj, Capillary JSW-R46 R270DJ [SW-846 l<2'/0q 

Certified Ye~ NJ SllW07 05.l?I> Nl'W,SCM GC/MS, Et Lm('I 01· Dir lnj, Capilhu:y lSW-846 82700] [SW-846 S2il)('J 

CCI1ilicd Yes NJ SHW07 05.381> NPW, SC'M GC'JMS, E•tracl ur Dtr lnj, Capillary [SW-846 8270Dj JSW-84611rnx:1 
CcnificJ Ye~ NJ SHW07 05391> NPW,SCM GC'JMS, fu.tmc1 or nir lnj, C'.apillaiy ISW-846 82700) [SW-846 827C('] 

Cmific..I Yrs KJ SHW07 0'\395 NPW, SC\.f GC/MS, i'll1act 01 Dir lnj. Capillary [SW-846 8270q (SW-846 8~701.)j 

Cc1tifi'..t Vcs l\J SH\\'U7 0~100 NPW.SC~ GCrMS. fauact or Dir ln_i, Capilla!)' [SW-846 82700} [SW-IW6112iOC'J 

C'cnilicJ Vcs l\J S UW07.05-1J0 NPW,SC\1 GC>"MS, E.macl or Dir hiJ, Capillaiy \SW-846 827UDJ [SW-846 ll2'10('} 

C'enilied y~ l\J SHW07.05420 NPW. SC:.A GC0-1S, fa1111ct or Dir l.Dj, ~illaiy [SW-A46 8270Dj [S\\-846 8270C) 

Ccni!ioo Yes (\J SHW07.Cl5.J 10 NPW, SCM GC'\1S, .E.mact or Dir lnj, Capillary JSW-846 82700] [SW-846 8270(') 

Certified Ye~ (\J SllW07JJ5<14(1 NPW, SC'.M GC-J\1S, G.<trucl or Du lnj, Capillary [SW-l!46 827001ISW-8468270CJ 

Cc1tificd Yes NJ SHW07.0S4SO Nl'W. SCM CC/MS, fatrJct QT Dir lnj, Capillary [SW 841.i 827001 [SW-846 R270CJ 
C'1l1tili.:d Yes NJ SHW07.1)~ 11>0 Nl'W, SCM GC/MS, E•lrnct or Dir lnj, Capillary f~W-1146 !!.??On] [:;:W-!Mll R2i0('] 

Ce11ilie<l Yl>s NJ SHW07.05470 Nl'W,SCM GC/M~. r:xtruct or Di1 lnj. Capillaiy JSW-846 82700] [SW-846 8270Cl 

Ccr1ilicd Y1:>1 NJ SliW0'.0548(1 Nl'W.SCM GCIMS, folrncl or IJir lnj. Capilla!')· jSW R46 8:2700) [SW-846 8270C] 

Cc1tifi~,1 y~ i\J SHW07.IJ5Jt~ :'>IPW,SCM GCIMS, EHract or Dir l.uj. Capilla1y [SW 846 827001 [SW-846 ~270("] 

CcnifieJ Yell NJ SI JW0'7 1155110 WW.SCM GCIMS, blluct or DU- lnj. Capilla..iy 1sw il4fi 1121001 :sw-846 B270CJ 

Ccnifi.:-d \"c.<; i\J SI IW07.0~5 I U '\IPW.SCM GCJMS, E~mict nr Dir lnj, C11pilla1)0 (~W-~46 827UDJ ;sw 846 HrOCj 

Ceitificrl Yi.; ~J SI IW07 05520 '\IPW.SCM GC/MS, fatr.1c1 or Dir lnj. Gipillary ISW-846 827UD1 [SW-846 ~270C) 

Ccrtifi~I Yci1 ~J Sl-f\VU7 055.\0 l'PW. SCM GCtMS, Em;ict m Dir lnj. Capillary (SW-~01(, 82700] [SW-8'10 8270C) 

Ceni.lfou Yell NJ SHW07.0554U l\PW, SCM GC/MS, l::'tract nr Oir lilJ, Capillary ISW-1146 1127001 fSW-846 sroCJ 
C<!nilicd Vcs NJ S 1 IW07 05550 t-<PW,SCM GC:MS, faira~l ur Dir lnj, Capillary [SW-846 82700] [SW-846 8270Cl 

c~1ifitt1 Ves NJ SHW07 05560 J\1'W, SCM GC/MS, falm·I or Dir lnj, Capil\llry [SW-R4fi 8270Dl [SW-846 g21oq 

Ceni6cd Ye& 1-{J SHW07.05S70 ~'PW.SCM GOMS. Fdro.ct or Dir liij, Capillary [SW-846 82700} [SW-846 8270l'I 
C'ertilitd Ye~ HJ SHW07.0~600 NPW,SCM GC/\11S, E~lrac1 ur Dir lnj, Capillary [SW·846 8270DJ [SW-846 8270C] 

CMitied Ye~ HJ SHWO'l0~69 I Nl'W.SCM GCJ\l!S, f,ttra...:I ur Dir lnj, Capillary JSW lM6 8270D] [SW-840 8270(') 

O .. "f!ifioo Ye.• NJ SHW07 05692 NPW,SCM GC'\1S. E-.11-Jl'I or Dir Inj, Capillary [SW-1!46 82700) [SW-846 8270('} 

Ceitifit>.I Ye5 NJ SHW(l7 057UC• NPW, SCM GC/:VIS, falr-d..:I or Dir izy, Capillary [SW S4Ci 82.7001 [S\V-846 t1270CJ 
Applic..I l'o NJ SHW07 0~·;05 NPW.SC\1 GCA-1S, Ell:tr.tt.·t or Dir lnJ, Capillary ISW-846 8270C] iSW-846 8270DJ 

KEY: AE =Air an<l Emis&bas., BT = Biulu~1cal 11ssu<':!I. DW ~ Drinking Wakr, l\l'W ~ Nun-Putablc Wata-. SCM =Solid and C'h<.mical Matcria:i: 

- /\naua.I Ccrt1firo Pwametera List -- ECT .. -c.·1i.-e us of 071011201 J u11•.1.I 00301!0:2 

Parame1er Dest:rlprhm 

Bcuzo(b 1lluvr.mthcnt• 

Bcnzo(ghi)p.:I) lcnc 

Beni!o(k)fluor.mthcnc 
Cluysene 
Dibenzn(a,lJ)authtllC\'ltc 
FluoranL11c11c 
Fluorene 
l.adeno( 1,2, .l-cd)pyrcn~ 

Mciliylnaphthal~1(• (I ) 

\.1etbylnaphthalc.'TlC (2 I 
!\ aph!Jialcuc 
Pnenanchrcm: 

Pyrene 
Me1hyl phenol (4-chloto J.) 

Chlomphcnol t;.!- ) 

Dichlorophenu[ (2.4-1 
Dimcthylphcnul (2,4·) 
Dini1rophcnol (2,4· ) 

Dinittuph"nol [2·ntdh>·l-4/>·l 
Metl1ylpheiwl fl.-) 

Meili) lphenol t4·l 

:-lnropl:'IC'nnl (2-J 
Ni1rophenul (4 t 

Pcma.chlvropll\:nol 
Phenol 
Trichlurophcu.ul (2,4,~-I 

Trichlorophenol (2,4,6-1 
Dibe1u.ofuran 
J)i~bJocube1uc11c ~I ,2-) 

Dicblombewen..: rl .3-) 

Dich101nbl!11~ene ( 1.4-1 
O.:ozalJchyde 
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N l!W J~rsey Dcp11rln1t:11t or •~nYiroumcnlul l'ratection 

National En,•i.-onmcntal L:thuntlory Accn•dilulion Progrnm 

ANNUAL CERTIFlED PARA\1ETER LIST AND CURRENT STATUS 
Effec:th ca~ of 0710 l/?0 l I until lflll3Q/2012 

LJihorncory Name: l~N\'IRO.~MEN'l'A I . ~CrE:NCE COllPOH.i\flON Laboratory "lumber: TNllO! Acrivity U>: NI Cl IOOUl 
12065 1.EHANON IW 
l\TT . . JULIET, DU7122 

( alvl!nty: SltWfl7 - Or~l\lllc l'u11ml!ll.''1'. ctm1mRl<1~nphylMS 

E!ii:jblc I() 
r~~porr 

SU.hi• NJ Dara St11tr Code Malrh. T~chnlquc .lh:scriptlon A.pe._ro\'ed Methti d 

Cmirml Yu -..:J SHW07.0571(1 NPW, ~CM GC'MS, b1ract or Dir lnJ, Capillary [SW-846 82"100) [SW-lW11!270CI 

Ccn1fic;1.I Ye.$ \:J SHW07.05720 Nl'W, SCM liC'MS, r lltrai:t OT Dir lnJ, C1p111111) (~W-Mll ~2700] [SW 846 ~270('] 

Ccmlic.1! Ye~ :-.ii SI IW07 .05715 Nl'W. ~C'M CrCIMS. fairarl or Dir hy, Cup11l11ry [SW-84t> &270D] [SW-ll4fl K170C] 

Ccr11fi"'il Yes l'-.J 'iHW07.0~7.lft NPW,SCM GC1MS. Lrnact or Dir TnJ, C;tp1llA1y (SW-1!46 ~270Dl (SW-R~<• 8270CJ 

CcmlicJ No l'-.J SITW07.U5745 N!'W,SCM fit" IMS, F.x111J1:t llr DU- I.DJ, C'api!huy [USER DEFINED CA LUFT· ilici.d) 
<'c1111i<"d Yes NJ S 11W07 .057St1 Nl'W,SCM Ci\/MS, F.11.ract or Dir lrLJ, Capillary rsw 846 R270D] [SW, 846 8270(."] 

Applied 'llo NJ SHWU7.0571,~ NP'W, SC'M GC'IM~. l'~lT.ict or Dir lnJ, Capillary [SW-Mb &271)('1 (SW-l!4f1 S2700] 

Apphcd \1() N! SUW07_05'111't Nl'W,SC\i' {j(/MS, Eittrac: l'lr Dir lnJ, lap1ll.11y ['iW 841> ~270CJ [SW-S4o !i2100j 

t:e1tilioJ Yes NJ SH\\'0707'7~ Nl'W, SC'd. GCIMSi'i • t fatnct Qr Du 1111. Capillary i'iW-114611270Cj (SW-S46 S27t)11] 

Cc:nificd Yes ~J SUWOT.li7580 Nl'W.SCM GC/M~l'ilM , U.11-act M Dir 1111, Capillary j'iW-1!4fr ~:noq (S\\'·8411 S27'101 

Cct11fi<~ Yr:s NJ SH\\'0707582 NPW.SCM GUMS.''ilM. Extracr N Dir lni, C:ipillacy l'iW Jl46 lf270q (SW·ll46 1S270D] 

( 'c;t11 !ic<l Ye~ NJ SHW07 075d4 Nl'W. SCM GCIMS/SIM Extrdcl nr Dil lnj. C:apilhuy ISW-H4b 827/JDI [SW.s4ti 8270C] 

l'o1tlfbJ Yes NJ SHW07 07581i Nl'W. SCM GCIMSIS L\.-1, Extract <Jr Dir Jnj. Capilla.iv [SW ·H4() 827001 fSW-8~(, H270C( 

I '1"1t1fied Yes NJ SHW07.075~)J, NPY,., SC'M <.il /MSISl \1, E>..tracl or Dtr lnJ, Capillary fSW-~411 K270Dj [SW-K46 ~270C] 
(\·117frc:J Yc-s NJ SliWOi07.'i'fl) NPW, SCM CiCIMSIS!\1, Ex1rae1. or DH lnj, c~rill&r)• 1s 't'.-~4b 1111001 [SW-846 s:??oq 
Con1ti1:1l Ye~ NI SllW07 07597 NPW,SO.I oc:MS'SL\.I. ~1:{31::t or O;r lnj. Cap1lla...-;,· lSW !l.o41> 8llOCj [SW-841> 11!7001 

Cert1tird Ve!. NI SH\\'Oi 01:'91 NPW,SOI GC'>'MSlSIM, &tract or Di1 lnj, Capill11.I)' [SW S46 S:7()C] (SW &~t> fflODl 

( ert1fic.J Ye. NJ SllWt17 117594 NPW, SC..\f OC.IM~/S!M. P;~ct or D;r lnj, Ca1lil!ary iSW-~46 8'27UOI [SW-S-41.182711('] 

C..:n11'1cd Yes NJ SHW07.0759~ NPW, SC\1 OCIMS/S!M, Extract ,1r Dir lnj, Capillary [SW K411 82711DI [SW H4o ll27rJCJ 

C"~11i(ied Yes NJ SllW07.07600 NPW. SCM Gl'/MS/S!M Extrdcl or Dll' htl, Cj1p1!lary [SW-R41J 8270CI [SW-l!46 82'1!10) 

Ccittfio:rl Y.;s 'II.I SHW07 .1.17601 Nl'W, SC'M GCiM5/S!M, Extracl or nir tnj, Cllp1lluy [SW 8-lt> 8270CI fSW-1'146 H270D) 

Ccnlfic:tl Yes 'JI ~HW0?.071iU•l NPW, SC'M GC/MSISlM, Extract or Dir lnJ, Capillary [SW-!<·io 11270CI [SW-fl4611271ln) 

Ce1111icii 't'.:s 'Ill suwo-. 01tttn l\'PW. SCM GOMS1SlM. fat.ract or Dir lnj, C..1p1llary [ .. W !l.46 82,0C[ [SW-1146 1!2'1(lDI 

C.:l"ttird Ye> "' Sl-IWO? O?ti i '! "!'W. SCM GC/MSr~IM. Exuac1 or Dn [nJ, Capillary tSW-Mb 1!2:>ltq (SW-J!4(> 11.:wo1 
t .:1111iru Yes loJI SH\l/U7.fflt>I K 1'?W, SCM U01't1SISlM. Ell'lr.lct or Dir lnJ, Cap1llal) 1sw \4/t li270CI [SW-84h R.'!7(101 

r n•1Jinl Yes ~l SllWU7.ll7b20 l\PW, SCM GCIMS/S]M, b.tr.,cl \lr Dir lnj, C'apa!lar}' [SW !W1 /S270Cj [SW-84'11127UDj 

l\l'Y Al: - ,'\it and Enus,ii•ns, 131' = Biological Tis,11\1\, OW = Dnnkfag Wa1c:1, Nl'W - Ncm-Ptotable Watr.i, SCM = Suhd aml I 'hr.1111CJJ.I Matennls 

- A111111<1l C'en1rii:d P•m11nr.t~l'll Li~t - Effeo:livc as of 07/111 i2lll l u11ul 04i/30l?t1! 2 

Parameter Ducr1plia11 

0Cll.l(Oic 11Cid 

Hcn.cyl alcohol 

l>i:.;!lllc ln-i 

O..:tadcc11ne (n-l 

l'ctm!eum Orgame> 
l'Vll<.hnc 
t 'aproldctam 
• .O,tni:tme 

A<.~naphllicne 

•\c.ciuphlb)'·lem: 

''nthr..iccnc: 
Hcnz0t. a )ant bracr:nc 
B~111m(a)pyn:nc 

lkm:n(b}lluoranth~ne 

lknLO(k)fluor.mlbc:nr 

Rcnm(ghiipc17 fcnc 

(Ji.ryiene 

l)1h1:w11(a,b1an1hraccnc 

ludcno( 1,2.,1-cd)pyn:n..: 

M ~thy!naphthalent ( l ·) 
\.t t:t h~· ln ~p htha 1 L"lll! ( 2.' 

N.iphth~l~c 

nullranthc11e 

Fluorcoc 
l'b!!oantltrene 

l"yrc:ni: 
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~l'"' Jersey Dc-pa rtlllclli nf En\·ironou:~tltul Protection 

National E1avironmentul L:thoratoQ' i\ccrrclitation Program 

Al\"NUAL Cfi:RTfflED PARAMETER LIST AND CURRE~T Sl ATUS 
Eflectiw :u nt U7/0 112011 unLJI ll6/3U12{J 12 

Labora1011· !\amt': t:NVIRONMEYI'AL SCIE.NCE COUPOl'~1\TION Laboratory Number: TN002 Artivily Ill: Nl.«I 1110111 
12065 LEBA .. "'l'ON RH 
1\fl .. JULIE'I'. T _ 371 '22 

C.:11te1itvry: Sll\\'09 - Mi~Hil11n<'a1L• P11.rnm~ten 

Eli~iblc Co 
Report 

Status NJ Dnt.a :o.tarr C ude ~lnlru 

CC11itictl Yes 'lJ HW09.•J200U ~PW_ CM 
Cen1litcil Ye; NJ SI (V.'09.03t)()(I "-l'W. SCM 
Centli~'ll Yes NJ SHW{)<,l_IJ5C)Vtl t-.PW.SCM 

Ccnilietl Yes NJ SHWO\J.OQOUO !\PW. SCM 

Cenilfou Yes I'd SHW09.1010!1 Nl'W.SCM 

Ccrt11icJ Yes t\J Sf JW09. 13051i Nl'W, SCM 

C•·rt1Jia.I Ye.s f',} SH W09. 141>00 Nl'W,SCM 

Cc1111ia.I Yes NJ SHW09.1<1{)00 'lr'W. SC"M 

Applied t-e> f\.J SHW09 IY200 Nl'W,SCM 

Apphtd l'l!o NJ Sll\\'09. I 9JUO NPW.SC\11 
Cl'nilfoJ Yes f'.J SHW09.29150 NrW, SC'.\•I 

Ccn1lfod Yes l\J SllWCl9.30 150 Nl'W,SC:-..1 

Certtti(-d Yci; f\} SJIWO\l-302.5U Nl'W,SCM 

Cc11ifietl Yes t-.1 SllW09.33100 Nl'W,SCM 

<:c:r11ti~-.1 Yt.-s l'-J SHW09.:4 I SO Nl'W. SCM 

l\1•vlu"l No NJ S llWCl9.J-H 60 Nl'W. SCM 

( cll!ii;ur~ : S lrwtu - f11cillty-Specilk Parameteo 

EUglble 10 

Report 
S tallJj, N.I Dal:t St111r Col.le l\la lri.x 

{"crtifa.J Ye!i '.'I) l~W!020(nO 'l' W. SCM 

Ccnilicd y~ ~.I SHWI0-21010 t.:PW,SCM 

C.-rtl!ied Yes P.,J SH\li 102!030 t.:T'\\.'. SCM 

CnlCJl:ury : \.\ol'PD2 - lno'1l, rnramclerR, Nutrienh and Dema nds 

Eli_gible tu 
Re pun 

Sl•tu~ NJ 0.ta Siii!! Code "•tril 

Ccrt.ifiiod ~· c~ NJ V.'PP02 .40 I 00 Nl'W. SC~ 

I i!dlllilJUC Oes~riptfon Jiii• " ''lld Mct.110'1 

L>"ctilb11on ISW-!t4<> 9UlOC} (USFR L)l!fl~ED 'XHOBJ 
Dis11ll<1l11>1" ISW-~4(, '>'Ol•lCJ fUSFR l>FFlNED 9UIOHJ 
Colorimemc. Aulomatc:tl (SW ~46 9UJ1BJ[USFR DEFIN8> <Xl12A] 

Rcuo., I itralion [SW-~4ti 90308] 

f'i truLion ISW M6 9(114] 

Ion Chrumatography [SW-H4o 9056J [SW-846 \lll5M] 

[feel 1Mll\'b1C [SW--R4ll 9(1.10C] 

ln(J ~fl-d 'ir«nomefly \lf Fl D [SW-iMG "(lbOAJ [SW lMo •l()oOI 

Spci.;tJl.•-cop~ [A\'TM F1647-02..-'\J [OTllEk W.ill.ley Black.) 

Gra1 nnclric fGrtlFR USDA,LOI (L<i~' t111 ll,(1Ull011i] 

hm ('h111ullltogmpb) [SW H4ti 'llJ56J [SW-S46 IJll:itil\I 

h •ll l'hrun1utOJ!,rllphy ISW-!146 005t>) [SW -846 \1051'.JA] 

Ion CluonuM1graph>- [S W-M(i 9056] [SW-84b '1056A) 

hm Chrnmatugr.ipby !SW 846 9056] (SW-S4r, QOSM) 

hm Clumn:11~1gr.rph) j~W·341.> 90.56j [SW-8-'6 905<>A) 

'"" Chm ll'lllto i:;raohy 

' I ~chulc1ue l>cscriplirm App.roved 1\-lethod 

Jun C'h111ma1vgc-.i.phy I Fl'/\ JlXl.O I 
llPLC. IJ\- DC(i:cUJr f\,~ER DRFISED SW-84(1 RJ31ll 
ffl'l C. lJ\ Detector fSW·8'46 8330] 

f«ltlliqut OHcriptioP Appruvcd Meth~d 

IS"l~OG\ 

l\.E'r Af: : 1\iraod E11us::;1::ms. Bl = ltiulogical Ti~~urs, DW = Urinking Wa1.:1, I\ \'W = Non-Pot.abli: WatC"r. SCM ; SoliJ and Chmiicut Matt:rfal~ 

- A1111ual Cl'!It.itiN Paraimncr.: [,l!'l - Effixlivr llR nr 07/0 r /2011 UllW 06110/2() 2 

P11.rnmcl'<r ()l'scriptlnn 

Cy;inJ<I" 
t')'IUltJc • amenable tn t'Ll 

Cy-.midc 

Sullid.:s, acid sol. & in~'JI. 

Sulfidl'~, ncitl sol. & i.11s11I 

Sulfate 

pH • w:i.~lt:. >20% water 

l"ut~I urgwic casbon (TOC) 

l'otal vrganic c:arlK>n (1 OC J 

I tlt:ll OfJlllDiO: carlion {1\ X''.) 

l'ilnt~ 

N1lr.tl<' 

H11101idc 

l11lomk 

1 luonde 
l'•1ch!nm1e 

l'nrarueler Description 

l 1\Jnnit.1 1111~ nilrau.-, 

'ilmjtW!nidinc 
(iuauidmc niUate 

P•111meler Ue11criplklll 
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1\ew Jersey Departm~ut of l:nvU-onmcntnl rrotcctiou 

Natfonul Environmcntul l.uhoratory Accreditation Progr;i.m 

ANNUAL CERTJJllED PARAMETER LIST, NO CURRENT STATUS 
Efftcilvu .u l)f 07/11112011 until UMJOIWI:? 

L11horulory Name: l•:NVmONMENTAL SCIENCE CORPORATION L:1bo1·a1ory Number: TNOli-2 Activity ID: NI .C 110001 
ll0ti5 LEBANON tu> 
l\IT . .IULIET, TN 3it22 

('a1ci;:ory: SflW02 -ChHraden lies of Ha.zardou~ Wu\IC 

IWgiblc I(• 
Report 

Sllllll ~ NJ Duta St..tc Cvdc M:mu rcdr 11/\1oc Uescripli<i11 Apprnnd \letJiotl 

Ce-ufied Ye» 'II SI fWO! 02100 SI \,1 Bumll.11te l'>W-'<4o 1030) 

('ate11.ory: SllW04 - loorga11lc l'aramc1cr~ 

Eligible lo 
Report 

!:italUJ NJ Data Staie Code Matrl• TC'C'hulque Description Apprawd Methlid 

Ceriili('d yeij NJ SHW04.02200 SCM Mi'1 l)igC5llOD For All or ICP. ()ii fSW...1!46 30JI) 

C~fied Ye.<> NJ SHW04.02500 SCM DiU)I urioo of Oil, Grease & Wdx [SW-346 3tMOAJ 

rauficd Yes "' SHW04 03000 'il'M Aci•l l)1ge-suon., Sod Seduncm ,\'. Sludge (SW 846 30SOBI 

Ccnilicd Yes "lJ SHW04.0l500 SlM Microwave Actd Digest: Soil ~t•i11111mt & 5lwli;e [SW·346 JOSIA] [SW··R4b 3051) 

c~mlie<l Yes NI SHW04.0J6llll 'KM M1c1t>w11v:: Ac1J. Digest - Siliceous&:. Org Mauh [SW-M113ll52] 

Cenilic<I Yes NJ SHW04.fl370(1 S<" M ( 'hmm tum VJ Digestion [SW·846 3060A] 

Ct'nifir1I Yes NJ SI lW04.33500 SCM AA. Man~u.I Cold V:iJXlt [SW-846 747 IBl [SW-M46 74 /IA I 

Cat~'llf)• : SKWOS - Or11111lc t>arumetcn.. Prep. I ~<:rrcnlni:: 

t:ligible to 
Report 

St11tut NJ D.1br ~le Code Ma<rii l ~cblliq11e Desc:ripltou ..\pprO"W Method 

Ccrtificrl v~ NJ SflWU5.03000 SCM Sox.Wet faltll.:liun (SW·84b 3S40CI 

Ccnilied Yo& N.T SHWOS.OSOOO SCM I lll!u.'lonic Eumction {SW-846 3550C1 fSW-846 3~SOB] 

Ccrtin~'<i Yes ;">j.J ':illW05.MI 1<1 S( M M1cmwa~~ F...xtra.:non [SW.!\46 35461 

l'c:1t1fkJ Yes "IJ SHW05.060C.> !)<"M Wi1~lt Dilution !SW M6 35SOA.I 

Cc111ficcl Ve:; NI SI IW05J)6 ! 00 sc'M w:i~lc 01lu1io11, Vol111i.t~ <H\:KPICS !SW·84f) 35851 

Ccl11hcil Yes NJ SH\\'05.073(1(1 sn1 C!t1~ Sy,t\"m ~c & frc1p [SW 1W1 50J5AI [SW 4!46 :'iO.HLI 

Ccn1fiecl y~ l'IJ SHW05.07310 !-.CM Mclhnnol Ex1ract, Clo~Ctl SyMt.'111 P & 1 I SW R4r. S03SAI LSW-846 50!51-fl 

Cc11llil·d Y~.s NJ S!lWOS.lOflOn !)l"M Clc:inwp·Ah.1mUlll 1sw K4fi J6JOB 

c~11ilicd Yes NJ SllWU5. l IOOO SC'M Petroleum Wustc. Cleanup /\lumio.1 [SW·H46 361113 

Ccrtrftc<I Yes NJ SHW05 l2D()0 SCM C'I ca nu Ji-Hori1>1t [SW X41> J620G ['\W-S4t1 I( ~OU) 

Ceniliod Yes NJ SlfW05 I }(11JU ~CM C"leanup-S1lici1 Gel l:iW· X41'> 36JOC 

CanifilXI \'~s NJ SKWOS. I bl)(}(• SC'M Cl~1nup Sulfur Removal [SW 1146 J660B 

( L"flifit'>d Yes Nj SH\\'05. L 70Co s1·:v1 C1.,,.nup-Sul.fu11c AcidiK M 1104 (SW·ll4h ll'>65 .... I 

K !-\' Al! ~ An 1100 Ern1.'>sb1~ A1 = B1olog1cal 1'1~~1lCb T.lW = Dnnking WMcr, NPW - Non-Pntubllo'! W11tcr, SCM = S"!ii.I. uud Chcmicul Mut::ria!,; 

-· t\un111d Ce.rtjfitd i'ilr.nnctcn< L1sl - E!l~llvc 11s ,,f ll7/0Jl2Cil l uottl Of),n,[)121111 

!'a ra ruder llescriprfou 

l~ni•dbil i1:1 of solid. 

r • rallldtr De,crlp tlo rt 

Mdllls 

Mc:ials 
Metals 

Metals 

Mi:lub 

Meidl~ 

Mercury ·solid wa~" 

rar11metcr De.c:rlpliort 

Semivol.at!le arganics 
Scmivolau1e O!J31Ue.t 

Sw111volattlc organics 

011:0\ll!CS 

01ganics 

\'olalilc orgimic~ - lo"N l!l•ru; 

Vnlati\c org11mc~ - h.igb cone. 
Scm1~olaule orgunics 

S1.:r111volatile organic.~ 
Semi~olat1lc orguoic.• 
Scmrvolallle organics 
Sun1volatili:-orgunin 

Senuvolatile orgaru• s 
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Nim J<'rsi.>y Dep.ortment of En\'ironllll'llfLll Protection 

National F:uvironmcntal Laborator} ,\tcreditation Program 

ANNU,\L CERTlfilED PARAl\IBTER LIST AND CURRENT STATUS 
[ffcclh·e Hof 07/0L-2011 unliJ 06J3-0/20t2 

Laboratory Name: El\'VlRONMEl\T AL SClli1'"CE CORl'OllA'llON J.abora.tory Numbt•r: rN002 :\ctMcy £0: NLCIJllOOI 
12065 l.EHA.'ION RD 
MT .. JlJUET, TN 37122 

Cato;i?or~·: SHW09 - '\llisceU•ncou~ Pnr11mt-kn 

t:li1tH1le 1u 

Rl!J•ort 
• tJllllS NJ D•t• Stale Code Ma1rii ·1 rcbuiqut llucrlption i\wr•n ed Mcth<1d 

Ccnilh:d y~ ~J SllWOIJ.0 WOil SCM Extr<1Cll(>11 SF!'. lnfr.ucd Spectromt·uy [SW-846 8440] 

Cc1tilied y~ ~J SllWll'l.lJ.lll()(I SCM E.\lmction. 011' and Solids [SW-8469Q131 [IJSER DHlNl:!D 90l 1A) 

c~nifictl Y,:,i r-;J SITW0<•.081()(1 SCM Extractio11 [SW·1146 IJ{l23l 
Ccttili<.'11 Ye-s NJ SHW!l<l.16000 SCM Mi~ with WHtcr 01 D l..:ium Chloride [SW-846 90450] [SW-846 9ll45Cj 

Ccrt.ificd Yes NJ SI 1WOY.250<XJ SCM Exlraclion & Oravimclric [SW-846 9071 BJ 
Ccrtifictl YCJ; NJ SMW09.25JOO SCM Exlraction & Uravi111etric - LL or SPE l SW-846 9071 BJ 

Ce1tili~d y~, NJ SHWOY.211.l<XJ SCM Bomb Calorirnctcr I AS"I M 05468 and D4R2] 
Cc1tilbl y.,,. NJ SHWOY.28350 SCM Hvmh Caluriml'lcr [ASTM 024<)] 
Ceni!ied Ye-; ~J SHW09.1900'.1 SCM flo"-1 hruugh Pam! Filtc.r. Obsern11io11 [SW-8-46 9095] [LlSER DEFI1'EI> 9095/\] 

fSW-846 <10958] 
Cenitied ~·cs 'iJ smvcw.H 1.so SCM Jon Chm1nalf•gmphy fSW.JJ.16 9056] (SW-846 90S6AI 

KEY: Al! Alt and l:mi!l:Sioos. BT = Bi<>IO!l!Cal 1"1'>1.UCS.. OW = Drinking Waler, NI'\\' - Non·PO(ablc Water. SCM = Solid and Chemical Materials 

--- Annual Ccnilie.J Pnni1nett"IS List - Fflectiw u~ ,,f 01101t10 I l umil 1lt'>/J01:.'.0: 2 

P:trlllnetcr lnscrip1ioo 

Toial I\'£. pelrolmm hyurociirhons 

Cyanide 

E.ltractablt' ut\ta111.: hi<li:.ks l EOX) 

pH - soil anJ 111astc 

Oil & IJ.rcase • sludj!c-hr'lll 
Oil & grease - sludge hcm·npm 

%CIJlh 
Heat of combustion (1311 I) 
Free liquid 

Onhoplwsphat~ 

.· ~ 
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State/Agency Certificate Number
Expiration

Date/Status Certified Programs
Approved
Programs8 Cert.Type

Cert.
Authority

Alabama 40660 6/30/2012 DW WW, RCRA, UST Reciprocity TN
Alaska UST-080 1/11/2012 UST UST AK AK
Arizona AZ0612 6/25/2012 AIR, DW, WW, RCRA, UST Audit AZ
Arkansas 88-0469 1/21/2012 WW, RCRA, UST, BIoassay NELAP NJ
California 01157CA 8/31/2012 WW,  RCRA, UST NELAP NJ
Colorado None 3/31/2012 DW WW, RCRA, UST Reciprocity TN
Connecticut PH-0197 3/31/2013 DW WW, RCRA, UST Reciprocity TN
Florida E87487 6/30/2012 AIR, DW, WW, RCRA, UST NELAP NJ
Georgia DW 923 6/16/2013 DW Reciprocity TN
Georgia None 6/30/2012 WW, RCRA, UST NELAP NJ
Idaho TN00003 6/1/2011 DW WW, RCRA, UST NELAP NJ
Illinois 200008 11/30/2011 DW, WW, RCRA, UST NELAP NJ
Indiana C-TN-01 6/16/2013 DW WW, RCRA, UST Reciprocity TN
Iowa 364 5/1/2012 WW, RCRA, UST Audit IA
Kansas E-10277 10/31/2011 DW, WW, RCRA, UST NELAP NJ
Kentucky DW 90010 12/31/2011 DW WW, RCRA Reciprocity TN
Kentucky UST 16 10/16/2011 UST Audit A2LA
Louisiana Agency ID 30792 6/30/2012 WW, RCRA, UST, AIR NELAP NJ
Maine TN0002 7/5/2013 DW, WW RCRA, UST Reciprocity TN, NJ
Maryland 324 12/31/2011 DW Reciprocity TN
Massachusetts M-TN003 6/30/2012 DW,WW RCRA, UST Reciprocity TN
Michigan 9958 6/16/2013 DW WW, RCRA, UST Reciprocity TN
Minnesota 047-999-395 12/31/2011 WW, RCRA, UST Audit MN
Mississippi None 6/16/2013 DW WW, RCRA, UST Reciprocity NJ
Missouri 340 6/16/2013 DW WW, RCRA, UST Reciprocity NJ
Montana CERT0086 Renewal DW WW, RCRA, UST Reciprocity TN
Nebraska NA 6/30/2012 DW WW, RCRA, UST Reciprocity TN
Nevada TN-03-2002-34 6/30/2012 WW, DW, RCRA, UST NELAP NJ
New Hampshire 2975 5/20/2012 DW, WW RCRA, UST NELAP NJ
New Jersey - NELAP TN002 6/30/2012 DW, WW, RCRA, UST, AIR NELAP NJ
New Mexico None 6/30/2012 DW WW, RCRA, UST NELAP NJ
New York 11742 4/1/2012 WW, RCRA, UST, AIR NELAP NJ
North C. Aquatic Tox 41 11/1/2011 Aquatic Toxicity Audit NC
North Carolina DW DW21704 7/31/2012 DW Audit NC
North Carolina Env375 12/31/2011 WW, RCRA, UST Audit NC
North Dakota R-140 6/30/2012 DW, WW, RCRA Reciprocity TN, WI
Ohio VAP CL0069 3/25/2013 WW, RCRA, UST, AIR Audit OH
Oklahoma 9915 8/31/2012 WW, RCRA, UST, BIOASSAY NELAP NJ
Oregon TN200002 1/15/2012 DW, WW, RCRA, UST NELAP NJ
Pennsylvania 68-02979 12/31/2011 DW, WW, RCRA, UST 0 NELAP NJ
Rhode Island 221 6/16/2013 DW, Env. Lead WW, RCRA, UST Reciprocity TN, AIHA
South Carolina 84004 6/30/2011 WW, RCRA, UST NELAP NJ
South Dakota Pending Pending
Tennessee DW 2006 6/16/2013 DW WW, RCRA, UST Audit TN
Tennessee DW Micro 2006 10/12/2012 DW Micro Audit TN
Texas - Env. T 104704245-07-TX 10/31/2011 DW, WW, RCRA, AIR Reciprocity NJ
Texas - Mold LAB0152 3/10/2013 MOLD NA TX
Utah 6157585858 6/30/2012 DW, WW, RCRA, UST NELAP NJ
Vermont VT2006 1/5/2012 DW WW, RCRA, UST Reciprocity TN
Virginia DW 109 6/30/2012 DW WW, RCRA, UST NELAP NJ
Virginia VELAP 460132 6/14/2012 WW, RCRA, UST NELAP NJ
Washington C1915 8/19/2012 DW, WW, RCRA, UST, AIR Audit A2LA
West Virginia 233 2/28/2012 WW, RCRA, UST Audit WV
Wisconsin 998093910 8/31/2012 WW, RCRA, UST Audit WI
Wyoming A2LA 11/30/2011 UST WW, RCRA Audit A2LA
Other Agencies
A2LA1 1461.01 11/30/2011 DW, WW, RCRA, UST, AIR, MICRO Audit A2LA
AIHA2 100789 6/1/2012 IHLAP4, ELLAP5, EMLAP6 Audit AIHA
DOD11 1461.01 11/30/2011 RCRA, UST Audit A2LA
EPA10 TN00003 None Cryptospiridium Audit EPA
USDA7 S-67674 8/7/2012 Quarantine Permit Audit USDA

(1) A2LA = American Association for Laboratory Accred. (6) EMLAP = Environmental Microbiology Laboratory Accreditation Program (11) Department of Defense
(2) AIHA = American Industrial Hygiene Association (7) USDA = United States Department of Agriculture
(3) NELAP = National Environmental Laboratory Accred. Program (8) Approved Programs = The state does not have a formal certification program.
(4) IHLAP = Industrial Hygiene Laboratory Accred. Program (9) Pending = The state is processing our application.
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Appendix B 
Field Forms 

 



 DATE:  JOB NUMBER: EQUIPMENT (Make/Model #/Serial #):
 PROJECT:  EVENT: / /

 WELL ID:  LOCATION: / /

 WEATHER CONDITIONS:  AMBIENT TEMP: / /

 REVIEWED BY:  PERSONNEL: / /

 WELL DIA:

 TOTAL DEPTH from TOC (ft.):  START:  FINISH:

 DEPTH TO WATER from TOC (ft.):  VOLUME PURGED (gal):

 LENGTH OF WATER COL. (ft.):

 1 VOLUME OF WATER (gal):  START:  FINISH:

 3 VOLUMES OF WATER (gal):  VOLUME PURGED (gal):

 ANALYSIS:

 Temperature: ± 1.0° C Temperature: ± 0.2° C

 pH: ± 0.5 standard units pH: ± 0.2 standard units

Specific Conductance: ± 10% of the past measurement Specific Conductance: ± 5% of the past measurement

Turbidity: relatively stable DO: ≤ 20% saturation

ORP: ± 10 millivolts

Turbidity: ≤ 10 NTU

 Circle one:        DEVELOPMENT          SAMPLING    Bailer    Pump Description:

 Time (hh:mm):

 pH (units):

 Conductivity (mS/cm):

 Turbidity (NTU):

 DO (mg/L):   YSI 556

 DO (mg/L):  YSI 550

 Temperature (Co):

 ORP (mV):

 Volume Purged (gal):

 Depth to Water (ft):

Well Goes Dry While Purging

SAMPLE DATA    Bailer    Pump Description:

Purging/Sampling Device Decon Process:

COMMENTS:

Page __ of __

Sample ID (m/d/y)

WELL DEVELOPMENT & GROUNDWATER SAMPLING FORM

WELL DEVELOPMENT

GROUNDWATER SAMPLING

WELL DEVELOPMENT PARAMETERS GW SAMPLING PARAMETERS

Purge water placed in drum#_______________

IN-SITU TESTING

(hh:mm) (total to lab) (0.45 µm)
Date Time Bottles Filtered

Remarks
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Calibrated by:  _____________________________ Equipment (Make/Model/Serial#):  _________________________________
Date:               _____________________________ Equipment (Make/Model/Serial#):  _________________________________

pH (su) Standard: ± 0.2 standard units DO (mg/L) Standard: ± 0.3 mg/L of theoretical*

Hach SL Reading Pine SL Reading Saturation Reading Theoretical Reading

pH7 (%) (%) (mg/L) (mg/L)

100
pH4

Saturation Reading Acceptable

Acceptable (%) (%) Deviation Variance (Y/N)

Hach SL Reading Deviation Variance (Y/N) 100
pH7 Theoretical Reading Acceptable

(mg/L) (mg/L) Deviation Variance (Y/N)

pH4

ORP (mV) Standard: NA Turbidity (ntu) Standard: ±10% of Standard

TCS TCS

(Std/Temp) Reading (Std/Temp) Reading Standard Reading

TCS Acceptable Acceptable
(Std/Temp) Reading Deviation Variance (Y/N) Standard Reading Deviation Variance (Y/N)

Conductivity (msC/cm)     Standard:  ± 5% of standard value Comments:

Standard Reading Standard Reading

Acceptable

Standard Reading Deviation Variance (Y/N)

Notes: SL solution lot su standard units ntu Nephelometric Turbidity Units
TCS temperature corrected standard mV millivolts oC degrees Celsius
Std standard % percent msC/cm millisiemens per centimeter (temperature corrected)

Temp temperature mg/L milligrams per liter * Theoretical value listed on Table FT 1500-1 (attached)

Continuing Calibration Verification

Initial Calibration

CCV (Temp:                        )

IC (Temp:                        ) ICV (Temp:                         )

Field Instrument Calibration Form

Initial Calibration Initial Calibration Verification

Continuing Calibration Verification

CCV (YSI SL:                               )

CCV (Zobell SL:                              )

IC (YSI SL:                             ) ICV (Pine SL:                              )

IC (Zobell SL:                              ) ICV (Pine SL:                              )



 DATE:  JOB NUMBER: EQUIPMENT (Make/Model #/Serial #):
 PROJECT:  EVENT: / /

 WELL ID:  LOCATION: / /

 WEATHER CONDITIONS:  AMBIENT TEMP: / /

 REVIEWED BY:  PERSONNEL: / /

 WELL DIA:

 TOTAL DEPTH from TOC (ft.):  START:  FINISH:

 DEPTH TO WATER from TOC (ft.):  VOLUME PURGED (gal):

 LENGTH OF WATER COL. (ft.):

 1 VOLUME OF WATER (gal):  START:  FINISH:

 3 VOLUMES OF WATER (gal):  VOLUME PURGED (gal):

 ANALYSIS:

 Temperature: ± 1.0° C Temperature: ± 0.2° C

 pH: ± 0.5 standard units pH: ± 0.2 standard units

Specific Conductance: ± 10% of the past measurement Specific Conductance: ± 5% of the past measurement

Turbidity: relatively stable DO: ≤ 20% saturation

ORP: ± 10 millivolts

Turbidity: ≤ 10 NTU

 Circle one:        DEVELOPMENT          SAMPLING    Bailer    Pump Description:

 Time (hh:mm):

 pH (units):

 Conductivity (mS/cm):

 Turbidity (NTU):

 DO (mg/L):   YSI 556

 DO (mg/L):  YSI 550

 Temperature (Co):

 ORP (mV):

 Volume Purged (gal):

 Depth to Water (ft):

Well Goes Dry While Purging

SAMPLE DATA    Bailer    Pump Description:

Purging/Sampling Device Decon Process:

COMMENTS:

Page __ of __

Sample ID (m/d/y)

WELL DEVELOPMENT & GROUNDWATER SAMPLING FORM

WELL DEVELOPMENT

GROUNDWATER SAMPLING

WELL DEVELOPMENT PARAMETERS GW SAMPLING PARAMETERS

Purge water placed in drum#_______________

IN-SITU TESTING

(hh:mm) (total to lab) (0.45 µm)
Date Time Bottles Filtered

Remarks



 

 

NAVSUPPACT MID-SOUTH BUILDING 
CAC ACCESS / ISSUE  APPLICATION 

From:  ENVIRONMENTAL DIVISION 
To:      Email to MILL_BADGE@NAVY.MIL   
Subj:   Request for Identification Badge, and access to restricted spaces 

APPLICANT INFORMATION 
Name (Last, First, Middle Initial) 
 

Gender:  Citizenship:  SSN:    

Command/Dep. 
NAVFAC/PWD Mid-South 

Title:  Date of Birth:   

Race:   State Drivers License#:   
 

Height: 
 

Weight:   Hair Color:  Eye Color:  
 

Work Phone:  

Company Name:  
 

Contract Exp Date: 
 

Contract Number: 
 

1.                                          COMMAND ACCESS  REQUEST 

  New Access     Access Modification   Non-CAC Contractor 
2. REASON FOR BADGE ISSUANCE 

  Initial Issue   Renewal   Replacement      
EXTERNAL BUILDING ACCESS:  

External Building(s), Days, and Time for access(EX: 455, Mon-Fri, 0600-1800) 
 

RESTRICTED SPACE(s) ACCESS REQUIRED:  
Building(s), Room Number, Days, Time for access(EX: 769, Room 188, 24 X 7) 
 

ONLY COMMAND APPOINTED AUTHORIZED PERSONNEL CAN SIGN REQUEST 
Authorizing Official: (Last Name, First and Middle Initial) 
 

Telephone Number: 
 

Authorizing Official Signature: (N/A when emailed, 
verified by email from authorizing official) 
 

Date: 
 

Privacy Act Statement 
AUTHORITY:  5 U.S.C. 301; EO 12356; EO 9397 
PRINCIPAL PURPOSE:  To facilitate verification of a personnel security clearance for an individual 
applying for building access in connection with their livelihood or official duties. 
ROUTINE USES;  Information may be furnished to Federal, state, or local agencies for regulatory 
and law enforcement purposes. 
DISCLOSURE:  Voluntary; however, refusal to furnish requested information may result in inability 
to verify essential personal information and approve requested building pass application. 

NAVSUPPACTMIDSOUTH 5530/7 (Rev.11-10) 

mailto:MILL_BADGE@NAVY.MIL


 COC No. 

 PO No.

(3)

 Sampler/Site Phone#

Lab ID Location ID Date
Time 

(Military)
Matrix 
Code

Sample 
Type

Field 
Filtered

(sys_loc_code) (mm/dd/yy) (hhmm) (1) (2) (Y/N)

 Field Comments:  Lab  Comments:

Date Time  Received by (signature) Date
1 1

2

3

 CTO No.        RC Task Order Manager:

 T
ot

al
 N

o.
 o

f C
on

ta
in

er
s

 Lab Name:                                  Turnaround Time(specify):  

 (sys_samp_code)

CHAIN OF CUSTODY AND ANALYTICAL REQUEST RECORD

 Project Name:

 Site Location:

 Method of Shipment:    

 Airbill No:                     

Time Relinquished by (signature) 

Sample Shipment and Delivery Details

 Page                  of                 

 Project No.                         Phase                 

Sample Analysis Requested (Enter number of containers for each test )

(3) Preservative added:  HA=Hydrochloric Acid, NI=Nitric Acid, SH=Sodium Hydroxide, SA=Sulfuric Acid, ME=Methanol, SB=sodium bisulfate, ST=Sodium Thiosulfate   If NO preservative added leave blank                         Rev 

3

2

 Date Shipped:              

 Samples Iced?(check)  Yes_____ No_____  

 Number of coolers in shipment:    

(1) AA=Ambient air, AQ=Air quality control, ASB=Asbestos, CK=Caulk, DS=Storm drain sediment, GS=Soil gas, IC=IDW Concrete, IDD=IDW Solid, IDS=IDW soil, IDW=IDW Water, LF=Free Product, MA=Mastic, PC=Paint Chips, 
SC=Cement/Concrete, SE=Sediment, SL=Sludge, SO=Soil, SQ=Soil/Solid quality control, SSD=Subsurface sediment, SU=Surface soil (<6 in), SW=Swab or wipe, TA=Animal tissue, TP=Plant tissue, TQ=Tissue quality control,                         
WG=Ground water, WL=Leachate, WO=Ocean water,  WP=Drinking water, WQ=Water quality control, WR=Ground water effluent, WS=Surface water, WU=Storm water, WW=Waste water
(2) Sample Type:  AB=Ambient Blk, EB=Equipment Blk, FB=Field Blk, FD=Field Duplicate Sample, IDW=Investigative-Derived Waste, MIS=Incremental Sampling Methodology, N=Normal Environmental Sample, TB=Trip Blk

 Sample ID

Ex
tra

 V
ol
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e 

fo
r M

S/
M

SD

HO
LD



 
Field Measurement of Dissolved Oxygen 

 
 

                           Solubility of Oxygen in Water 
          at Atmospheric Pressure1,2 

Temperature Oxygen Solubility Temperature Oxygen Solubility 
oC mg/L oC mg/L 

0.0 14.621 26.0 8.113 
1.0 14.216 27.0 7.968 
2.0 13.829 28.0 7.827 
3.0 13.460 29.0 7.691 
4.0 13.107 30.0 7.559 
5.0 12.770 31.0 7.430 
6.0 12.447 32.0 7.305 
7.0 12.139 33.0 7.183 
8.0 11.843 34.0 7.065 
9.0 11.559 35.0 6.950 
10.0 11.288 36.0 6.837 
11.0 11.027 37.0 6.727 
12.0 10.777 38.0 6.620 
13.0 10.537 39.0 6.515 
14.0 10.306 40.0 6.412 
15.0 10.084 41.0 6.312 
16.0 9.870 42.0 6.213 
17.0 9.665 43.0 6.116 
18.0 9.467 44.0 6.021 
19.0 9.276 45.0 5.927 
20.0 9.092 46.0 5.835 
21.0 8.915 47.0 5.744 
22.0 8.743 48.0 5.654 
23.0 8.578 49.0 5.565 
24.0 8.418 50.0 5.477 
25.0 8.263   

1. The table provides three decimals to aid interpolation 

2. Under equilibrium conditions, the partial pressure of oxygen in air-saturated 
water is equal to that of the oxygen in water saturated 

 
 
 
 
 
 



 
 
 

 Well Construction Form
 

Facility/Project Name: Well ID.: 
 

Facility License Number:  Type of Well: 
Ground Water Monitoring 
Piezometer Injection  
Other__________________

Date Well Installed: 
 

Well Installed By:  
 

 
    Geologist: 
 
 

A. Protective pipe:  ft. above grade 

 B. Well casing, top elevation:  ft. MSL 

C. Land Surface Elevation:         ft. MSL  

D. Surface seal, bottom:      ft.below grade 

12. USCS classification of soil near screen: 

GP      GM       GC        GW       SP       SM 

SC       SW      ML       MH       CL       CH 

Bedrock 

13. Sieve analysis attached? Yes No 

14. Drilling method used: Rotary  HSA 

Other: 

15. Drilling fluid used: 

      Water         Air       Drilling Mud         None 

16. Drilling additives used? Yes No 

Specify: 

17: Source of water: 

E. Bentonite seal: top       ft. (depth)  

F. Fine sand: top      ft. (depth) 

G. Filter pack: top            ft. (depth) 

H. Screen joint top:                  ft. (depth)  

I. Well bottom:          f t. (depth) 

J. Filter pack: bottom   ft. (depth) 

K. Borehole: bottom . ft.( depth) 

Borehole diameter:    in. 

 
 
 
 
 
 
 

CERTIFICATION: 
I hereby certify that the information on this form is true 
and correct to the best of my knowledge: 

 
 

(Signature) 

(Company Name) 

Location of well relative to waste source: 
Upgradient   Downgradient Side-gradient Unknown 
 

Well Driller License Number: 
 
 

1. Cap and lock? Yes No 

2. Protective cover pipe: 

a. Inside diameter: in.  

b. Length:  ft. 

c. Material: Steel         Other                                            

3. Surface seal:  Bentonite Concrete 

Other: 

4. Material blw. well casing and protective pipe: 

Bentonite Annular space seal 

Other: 

5. Annular space seal: (Manufacturer name) 

a. Granular bentonite 

b.  Bentonite/Cement slurry  

  % bentonite ……. Bentonite/cement grout 
        Lbs/gal mud weight … bentonite slurry 
 
c. How installed: Tremie    Tremie pumped 

Gravity 

6. Bentonite seal:   (Manufacturer, product name) 
 

   Bentonite granules 

¼ in. 3/8 in. ½ in.  Bentonite pellets 

Other: 
7. Fine sand material: (Manufacturer, product name, mesh size) 
Volume added: ft3 

 
 

8. Filter pack material: (Manufacturer, product name, mesh   

size) 

Volume added: ft3 
 

9. Well casing:  Flush-threaded Sch 40 PVC 

Flush-threaded Sch 80 PVC 

Other: 

10. Screen material: 

a. Screen type: factory cut continuous slot 

Other: 

b. Manufacturer: 

c. Slot size: 0. in. 

d. Slotted length: ft. 

   11. Backfill material:                         or None 
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Standard Operating Procedures  

 



 

Standard Operating Procedure SOP-3-01 (MS) 
Utility Clearance 

 

  



 
Utility Clearance Standard Operating Procedure 

Procedure Number:  SOP-3-01 (MS) 
Revision Date:  June 2013 

 
1.0 PURPOSE 
This standard operating procedure (SOP) describes the process for determining the presence of 
subsurface utilities and other cultural features at locations where planned site activities involve the 
physical disturbance of subsurface materials.  The procedure applies to the following activities:  
soil gas surveying, excavating, trenching, borings and installation of monitoring, injection, and 
extraction wells, use of soil recovery or slide-hammer hand augers, and all other intrusive sampling 
activities.  The primary purpose of the procedure is to minimize the potential for damage to 
underground utilities and other subsurface features, which could result in physical injury, disruption 
of utility service, or disturbance of other subsurface cultural features. 
 
If there are applicable procedures from Resolution Consultants, State and/or Federal entities that 
are not addressed in this SOP, those procedures may be added as an appendix to the 
project specific Sampling and Analysis Plan. 
 
2.0 SCOPE 
This procedure shall serve as a management-approved professional guidance and is consistent with 
protocol in the Uniform Federal Policy-Quality Assurance Project Plan (DoD 2005).  As professional 
guidance for specific activities, this procedure is not intended to obviate the need for professional 
judgment during unforeseen circumstances.  Deviations from this procedure while planning or 
executing planned activities must be approved by either the Contract Task Order (CTO) Manager or 
the Quality Assurance (QA) Manager, and documented. 
 
3.0 DEFINITIONS 
3.1 Utility 
For this procedure, a utility is defined as a manmade underground line or conduit, cable, pipe, vault 
or tank that is, or was, used for the transmission of material or energy (e.g., gas, electrical, 
telephone, steam, water or sewage, product transfer lines, or underground storage tanks). 
 
3.2 As-Built Plans 
As-built plans are plans or blueprints depicting the locations of structures and associated utilities on 
a property. 
 
3.3 One-Call 
The Utility Notification Center is the one-call agency for nationwide ‘call before you dig’ activities. 
The Utility Notification Center is open 24 hours a day, and accepts calls from anyone planning to 
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Utility Clearance Standard Operating Procedure 

Procedure Number:  SOP-3-01 (MS) 
Revision Date:  June 2013 

 
dig.  The phone number 811 i s the designated call before you dig phone number for Tennessee 
that directly connects you to your local one call center.  Additional information can be found at 
www.call811.com/.  
 
Calling before you dig ensures that any publicly owned underground lines will be marked, so that 
you can dig around them safely.  Having the utility lines marked not only prevents accidental 
damage to the lines, but prevents property damage and personal injuries that could result in 
breaking a line. 
 
The following information will need to be provided when a call is placed to One-Call: 
 
• Your name, phone number, company name (if applicable), and mailing address  
• What type or work is being completed  
• Who the work is being completed for  
• The county and city the work is taking place in  
• The address or the street where the work is taking place 
• Marking instructions, (specific instructions as to where the work is taking place)  
 
Under normal circumstances it takes between 2 days to 5 days from the time you call (not counting 
weekends or holidays) to have the underground lines marked.  Because these laws vary from 
state to state, exactly how long it will take depends on where your worksite is located.  You will be 
given an exact start time and date when your locate request is completed, which will comply with 
the laws in your area. 
 
In the event of an emergency (any situation causing damage to life or property, or a 
service outage), lines can be marked sooner than the original given time if requested. 
 
3.4 Toning 
Toning is the process of surveying an area utilizing one or more surface geophysical methods to 
determine the presence or absence of underground utilities.  Typically, toning is conducted after 
identifying the general location of utilities and carefully examining all available site utility plans. 
Each location is marked according to the type of utility being identified.  In addition, areas cleared 
by toning are flagged or staked to indicate that all identified utilities in a given area have been 
toned.  Toning is commonly conducted by the Utility Notification Center; however, private utility 
locating services are required in instances where the Utility Notification Center will not enter a 
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Utility Clearance Standard Operating Procedure 

Procedure Number:  SOP-3-01 (MS) 
Revision Date:  June 2013 

 
subject property, suspect utility lines not included by the Utility Notification Center may be present 
on the property, or utility maps or site personnel with utility information are not available.     
 
4.0 RESPONSIBILITIES 
The CTO Manager, or designee, is responsible for verifying that these utility locating procedures are 
performed prior to the initiation of active subsurface exploration.  The CTO Manager is responsible 
for ensuring that all personnel involved in sampling and/or testing shall have the appropriate 
education, experience, and training to perform their assigned tasks.  
 
QA Manager or Technical Director is responsible for ensuring overall compliance with this 
procedure.  
 
The onsite Field Manager (FM) is responsible for planning utility clearance and for locating and 
marking underground utilities according to this procedure.  
 
Field personnel are responsible for the implementation of this procedure.  
 
5.0 PROCEDURES 
Follow the following steps at all sites where subsurface exploration will include excavations, drilling, 
or any other subsurface investigative method that could damage utilities at a site.  In addition to 
the steps outlined below, always exercise caution while conducting subsurface exploratory work. 
 
5.1 Prepare Preliminary Site Plan 
Prepare a preliminary, scaled site plan depicting the proposed exploratory locations as part of the 
work plan.  Include as many of the cultural and natural features as practical in this plan. 
 
5.2 Review Background Information 
Search existing plan files to review the as-built plans to identify the known location of utilities at the 
site.  Plot the locations of utilities identified onto a preliminary, scaled site plan.  Inform the 
CTO Manager if utilities lie within close proximity to a proposed exploration or excavation location.  
The CTO Manager will determine if it is necessary to relocate proposed sampling or 
excavation locations. 
 
Include the utility location information gathered during investigation (e.g., remedial investigation or 
remedial site evaluation) work in the project design documents for removal or remedial actions.  In 
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Utility Clearance Standard Operating Procedure 

Procedure Number:  SOP-3-01 (MS) 
Revision Date:  June 2013 

 
this manner, information regarding utility locations collected during implementation of a CTO can 
be shared with the other contractors during implementation of a particular task order.  In many 
instances, this will help to reduce the amount of additional geophysical surveying work the other 
contractor may have to perform.   
 
Conduct interviews with onsite and facility personnel familiar with the site to obtain additional 
information regarding the known and suspected locations of underground utilities.  In addition, if 
appropriate, contact shall be made with local utility companies to request their help in locating 
underground lines.  Pencil in the dimensions, orientation, and depth of utilities, other than those 
identified on the as-built plans, at their approximate locations on the preliminary plans.  Enter the 
type of utility, the personnel who provided the information, and the date the information was 
provided into the field log. 
 
During the pre-fieldwork interviewing process, the interviewer will determine which site personnel 
should be notified in the event of an incident involving damage to existing utilities.  Record this 
information in the field logbook with the corresponding telephone numbers and addresses. 
 
5.3 Site Visit — Locate Utilities — Toning 
The Resolution Consultants FM will complete and submit a dig permit, provided in Attachment 1,  to 
the NSA Mid-South environment point of contact at least 15 business days in advance of the site 
access to initiate the utility clearance process for all intrusive sampling locations.  The 15 business 
days will allow the Base Operations Support contractor to mark Navy utilities.  In addition, the 
Resolution Consultants FTL will contact the one-call utility locator service at least 7 days prior to 
commencement of field work to complete a utility clearance ticket for the areas under investigation. 
 
Utilities that are identified in the field, but not shown or incorrectly located on the work approval 
documentation, will be marked directly on the document and returned to the NSA Mid-South point 
of contact for inclusion in the Geographic Information System database. 
 
Prior to the initiation of field activities, the field task manager or similarly qualified staff personnel 
shall visit the site and note existing structures and evidence of associated utilities, such as fire 
hydrants, irrigation systems, manhole and vault box covers, standpipes, telephone switch boxes, 
free-standing light poles, gas or electric meters, pavement cuts, and linear depression.  Compare 
notes of the actual site configuration to the preliminary site plan.  Note deviations in the field 
logbook and on the preliminary site plan.  Accurately locate or survey and clearly mark with stakes, 

4 of 9 
PRINTED COPIES ARE UNCONTROLLED. CONTROLLED COPY IS AVAILABLE ON COMPANY INTRANET. 



 
Utility Clearance Standard Operating Procedure 

Procedure Number:  SOP-3-01 (MS) 
Revision Date:  June 2013 

 
pins, flags, paint, or other suitable devices all areas where subsurface exploration is proposed.  
These areas shall correspond with the locations drawn on the preliminary site plan. 
 
Following the initial site visit by the FM, Utility One Call or a subcontracted utility locator will locate, 
identify, and or/tone all utilities in the areas slated for investigation.  The locator should utilize 
appropriate sensing equipment to attempt to locate utilities that might not have appeared on the 
as-built plans.  This may involve the use of surface geophysical methods.  Use other appropriate 
surface geophysical methods, such as Ground Penetrating Radar, if non-metallic cultural features 
are likely to be present at the site.  Proposed drilling/excavation areas should be clearly marked on 
the ground before the utility locator enters the property so locations can be cleared and utilities 
appropriately marked relative to proposed investigation areas.  Any utilities identified on the site 
that haven’t been previously noted on site plans should be noted and transferred for 
subsequent reporting.    
 

The FM shall refer to the site-specific health and safety plan to determine the safe distance to 
maintain from the known or suspected utility.  It may be necessary to relocate proposed 
exploration or excavation areas.  If this is required, the FM or a similarly qualified individual shall 
relocate them and clearly mark them using the methods described above.  Completely remove the 
markings at the prior location.  Plot the new locations on the site plan and delete the prior locations 
from the plan.  In all proposed drilling instances, a hand auger or non-mechanical probing device 
(rebar, pipe, etc.) should be used to verify the absence of utilities.   
 

5.4 Prepare Site Plan 
Prior to the initiation of field activities, draft a final site plan that indicates the location of 
subsurface exploration areas and all known or suspected utilities present at the site.  Provide copies 
of this site plan to the Navy Technical Representative (NTR), the CTO Manager, and the 
subcontractor who is to conduct the subsurface exploration/excavation work.  Review the site plan 
with the NTR to verify its accuracy prior to initiating subsurface sampling activities. 
 

6.0 RECORDS 
Keep a bound field logbook detailing all utility locating procedures.  The logbook will describe any 
changes and modifications made to the original investigation/exploration plan.  Ticket reference 
numbers provided by Utility One Call should be maintained with the field records.  
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Utility Clearance Standard Operating Procedure 

Procedure Number:  SOP-3-01 (MS) 
Revision Date:  June 2013 

 
7.0 HEALTH AND SAFETY 
Field and subcontractor personnel shall review and adhere to the site-specific health and 
safety plan prior to proceeding with any subsurface excavation activities. 
 

8.0 REFERENCES 
Department of Defense, United States (DoD). 2005. Uniform Federal Policy for Quality Assurance 

Project Plans, Part 1: UFP-QAPP Manual. Final Version 1. DoD:  DTIC ADA 427785, EPA-505-
B-04-900A.  In conjunction with the U.S. Environmental Protection Agency and the 
Department of Energy.  Washington:  Intergovernmental Data Quality Task Force.  March.  
On-line updates available at: http://www.epa.gov/fedfac/pdf/ufp_qapp_v1_0305.pdf  

 

9.0 ATTACHMENTS 
Attachment 1:  Excavation Permit Request, Naval Support Activity Mid-South 
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Attachment 1 
Excavation Permit Request, Naval Support Activity Mid-South 

 

 



EXCAVATION PERMIT REQUEST 
NAVAL SUPPORT ACTIVITY (NAVSUPPACT) MID-SOUTH 

LOG NO.:                                                                                                  NAVSUPPACTMIDSOUTHINST 11011.3 
CLEARANCE IS REQUESTED TO PROCEED WITH WORK INVOLVING EXCAVATION 
SERVICE CALL NO.:        DELIVERY ORDER NO.:        

CONTRACT NO.:  N62470 11 D 8013 BOSS/ROICC POC/PHONE NO.:        

1.  FACILITY/LOCATION:        

2.  SCOPE OF WORK:  (depth, width, length, location, including sketch) 
          

If any line is damaged during the excavation process, notify the Public Works Department's Facilities Management Division at  
(901) 874-5917 or 5913, or the PW Trouble Desk at (901) 874-5744. 
3.  DATE CLEARANCE DESIRED:       
      (min. 10 workday notice) 

4.  DATE SUBMITTED:       

5.  REQUESTOR:  (company, etc.) 
EnSafe Inc. 

6.  REQUESTOR'S SIGNATURE: 
      

7.  PHONE NO: 
901 372-7962 

 
Non-
Navy 
Utilities 

Excavator must contact following non-Navy utility owners 
directly to locate/clear desired excavation area. 
                                                               Date Contacted 
 
Tennessee One 1-800-351-1111:         
 
Millington Public Works 873-5650:        

Utilities indicated in the area: 
      

 
AREA BELOW FOR PUBLIC WORKS DEPARTMENT ONLY 

 
NAVY-OWNED UTILITIES 

PLANS 
AVAILABLE

** 

UTILITY 
NOT IN 
AREA** 

 
PWE SIGNATURE 

DATE MARKED/ 
BOSS CONTRACTOR 

SIGNATURE 

ROICC or 
CMD 

Check 
8. ELECTRICAL 

DISTRIBUTION 
               

9. NATURAL GAS 
DISTRIBUTION 

               

10. SANITARY 
DISTRIBUTION 

               

11. STEAM 
DISTRIBUTION 

               

12. WATER 
DISTRIBUTION 

               

13. STORM 
SEWER 

               

14. COMMUNICATIONS 
(Send completed copy to BCO) 

               

15. ENVIRONMENTAL DIVISION 
SWMU/WETLAND CLEARANCE 
(Send copy for concurrent review) 

               

APPROVAL SIGNATURE (PWE): 
      

DATE: 

ROICC/CMD use:        

COMMENTS: 
      

**Utility plans should not be assumed as accurate as-built conditions.  All utilities in or near the excavation area should be located 
to ensure exact locations prior to work commencing.** 
 
NAVSUPPACTMIDSOUTH 11011/2 (11-02)                                                                                                             Encl (2) 
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1.0 PURPOSE 
This standard operating procedure describes the activities and responsibilities pertaining to the 
identification, use, and control of logbooks and associated field data.  If there are procedures 
from Resolution Consultants, state and/or federal that are not addressed in this 
Standard Operating Procedure (SOP) and are applicable to logbooks, then those procedures 
may be added as an appendix to the project-specific Sampling and Analysis Plan. 
 
2.0 SCOPE 
This procedure shall serve as management-approved professional guidance and is consistent 
with protocol in the Uniform Federal Policy-Quality Assurance Project Plan Appendix A 
Section 1.4 Field Documentation SOPs (DoD, 2005).  As professional guidance for 
specific activities, this procedure is not intended to obviate the need for professional judgment 
during unforeseen circumstances.  Deviations from this procedure while planning or executing 
planned activities must be approved by either the Contract Task Order (CTO) Manager or the 
Quality Assurance (QA) Manager, and documented. 
 
3.0 DEFINITIONS 
3.1 Logbook 
A logbook is a bound field notebook with consecutively numbered, water-repellent pages that 
is clearly identified with the name of the relevant activity, the person assigned responsibility for 
maintenance of the logbook, and the beginning and ending dates of the entries. 
 
3.2 Data Form 
A data form is a predetermined format utilized for recording field data that may become, 
by reference, a part of the logbook (e.g., soil boring logs, trenching logs, surface soil 
sampling logs, groundwater sample logs, and well construction logs are data forms). 
 
4.0 RESPONSIBILITIES 
The CTO Manager, or designee, is responsible for determining which team members shall 
record information in field logbooks and for obtaining and maintaining control of the 
required logbooks.  The CTO Manager, or designee, shall review the field logbook on at least a 
monthly basis.  The CTO Manager, or designee, is responsible for reviewing logbook entries to 
determine compliance with this procedure and to ensure that the entries meet the 
project requirements.   
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A knowledgeable individual such as the Field Manager, CTO Manager, or QA Manager shall 
perform a technical review of each logbook at a frequency commensurate with the level of 
activity (weekly is suggested, or, at a minimum, monthly).  Document these reviews by the 
dated signature of the reviewer on the last page or page immediately following the 
material reviewed. 
 
The Field Manager is responsible for ensuring that all project field staff follows these 
procedures and that the logbook is completed properly and daily.  The Field Manager is also 
responsible for submitting copies to the CTO Manager, who is responsible for filing them and 
submitting a copy to the Navy (if required by the CTO Statement of Work). 
 
The logbook user is responsible for recording pertinent data into the logbook to satisfy 
project requirements and for attesting to the accuracy of the entries by dated signature.  
The logbook user is also responsible for safeguarding the logbook while having custody of it. 
 
Field personnel are responsible for the implementation of this procedure. 
 
5.0 PROCEDURE 
The field logbook serves as the primary record of field activities.  Make entries chronologically 
and in sufficient detail to allow the writer or a knowledgeable reviewer to reconstruct the 
applicable events.  Store the logbook in a clean location and use it only when outer gloves 
used for personal protective equipment (PPE) have been removed. 
 
Individual data forms may be generated to provide systematic data collection documentation.  
Entries on these forms shall meet the same requirements as entries in the logbook and shall be 
referenced in the applicable logbook entry.  Individual data forms shall reference the applicable 
logbook and page number.  At a minimum, include names and collection times of all samples 
collected in the logbook even if they are recorded elsewhere. 
 
Enter field descriptions and observations into the logbook, as described in Attachment 1, using 
indelible black ink. 
 
Typical information to be entered includes the following: 
 
• Dates (month/day/year) and times (military) of all onsite activities and entries made in 

logbooks/forms 
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• Site name and description 
 
• Site location by city, county, and longitude and latitude, if warranted 
 
• Weather conditions, including approximate temperature 
 
• Fieldwork documentation, including site entry and exit times 
 
• Descriptions of, and rationale for, approved deviations from the work plan (WP) or 

field sampling plan 
 
• Field instrumentation readings 
 
• Names, job functions, and organizational affiliations of personnel onsite 
 
• Photograph references 
 
• Site sketches and diagrams made onsite 
 
• Identification and description of sample morphology, collection locations and sample 

numbers as described in SOP 3-03, Sample Labeling and Chain-of-Custody Procedures 
 
• Sample collection information, including dates (month/day/year) and times (military) of 

sample collections, sample collection methods and devices, station location numbers, 
sample collection depths/heights, sample preservation information, sample pH 
(if applicable), analysis requested (analytical groups), etc., as well as chain-of-custody 
(COC) information such as sample identification numbers cross-referenced to 
COC sample numbers 

 
• Sample naming convention 
 
• Field quality control (QC) sample information 
 
• Site observations, field descriptions, equipment used, and field activities accomplished 

to reconstruct field operations 
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• Meeting information 
 
• Important times and dates of telephone conversations, correspondence, or deliverables 
 
• Field calculations  
 
• PPE level 
 
• Calibration records 
 
• Contractor and subcontractor information (address, names of personnel, job functions, 

organizational affiliations, contract number, contract name, and work 
assignment number)  

 
• Equipment decontamination procedures and effectiveness 
 
• Laboratories receiving samples and shipping information, such as carrier, 

shipment time, number of sample containers shipped, and analyses requested 
 
• User signatures 
 
The logbook shall reference data maintained in other logs, forms, etc.  Correct entry errors by 
drawing a single line through the incorrect entry, then initialing and dating this change.  
Enter an explanation for the correction if the correction is more than for a mistake. 
 
At least at the end of each shift, the person making the entry shall sign or initial each entry or 
group of entries.  Enter logbook page numbers on each page to facilitate identification of 
photocopies.  If a p erson’s initials are used for identification, or if uncommon acronyms 
are used, identify these on a page at the beginning of the logbook. 
 
6.0 RECORDS 
Retain the field logbook as a permanent project record.  If a particular CTO requires submittal 
of photocopies of logbooks, perform this as required. 
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7.0 HEALTH AND SAFETY 
In order to keep the logbook clean, store it in a clean location and use it only when 
outer gloves used for PPE have been removed. 
 
8.0 REFERENCES 
Department of Defense, United States (DoD).  2005.  Uniform Federal Policy for Quality 

Assurance Project Plans, Part 1: UFP-QAPP Manual. Final Version 1.  DoD: DTIC ADA 
427785, EPA-505-B-04-900A.  In conjunction with the U.S. Environmental Protection 
Agency and the Department of Energy.  Washington: Intergovernmental Data Quality 
Task Force.  March. On-line updates available at: http://www.epa.gov/fedfac/pdf/-
ufp_qapp_v1_0305.pdf. 
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Description of Logbook Entries



Attachment 1 — Description of Logbook Entries 
Procedure Number:  SOP-1 
Revision Date:  May  2012 

 

 

Logbook entries shall contain the following information, as applicable, for each activity 
recorded.  Some of these details may be entered on data forms, as described previously, in lieu 
of recording in the logbook. 
 
Name of Activity For example, Groundwater Sampling, Carbon Substrate Injections, 

Aquifer Testing, Etc. 
Task Team Members and 
Equipment 

Name all members on the field team involved in the specified activity.  
List equipment used by serial number or other unique identification, 
including calibration information. 

Activity Location Indicate location of sampling area as indicated in the field sampling plan. 
Weather Indicate general weather and precipitation conditions. 
Level of PPE Record the level of PPE (e.g., Level D). 
Methods Indicate method or procedure number employed for the activity. 
Sample Name Indicate the unique name associated with the physical samples.  Identify 

QC samples. 
Sample Type 
and Volume 

Indicate the medium, container type, preservative, and the volume for 
each sample. 

Time and Date Record the time and date when the activity was performed 
(e.g., 0830/08/OCT/89).  Use the 24-hour clock for recording the time 
and two digits for recording the day of the month and the year. 

Analyses Indicate the appropriate code for analyses to be performed on 
each sample, as specified in the WP. 

Field Measurements Indicate measurements and field instrument readings taken during the 
activity.  If this information is recorded on a field form, the logbook 
should reference it, as appropriate. 

Chain of Custody 
and Distribution 

Indicate chain-of-custody information for each sample collected and 
indicate to whom the samples are transferred and the destination. 

References If appropriate, indicate references to other logs or forms, drawings, or 
photographs employed in the activity. 

Narrative (including time 
and location) 

Create a factual, chronological record of the team’s activities throughout 
the day including the time and location of each activity.  Include 
descriptions of general problems encountered and their resolution.  
Provide the names and affiliations of non-field team personnel who visit 
the site, request changes in activity, impact the work schedule, 
request information, or observe team activities.  Record any visual or 
other observations relevant to the activity, the contamination source, or 
the sample itself.   
 
It should be emphasized that logbook entries are for recording data and 
chronologies of events.  The logbook author must include observations 
and descriptive notations, taking care to be objective and recording 
no opinions or subjective comments unless appropriate. 

Recorded by Include the signature of the individual responsible for the entries 
contained in the logbook and referenced forms. 
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1.0 PURPOSE 
The purpose of this standard operating procedure is to establish standard protocols for all 
field personnel for use in maintaining field and sampling activity records, labeling samples, ensuring 
that proper sample custody procedures are utilized, and completing chain-of-custody/analytical 
request forms.  If there are procedures from Resolution Consultants, state and/or federal that are 
not addressed in this Standard Operating Procedure (SOP) and are applicable to sample handling, 
storage, and shipping then those procedures may be added as an appendix to the project specific 
Sampling and Analysis Plan (SAP). 
  
2.0 SCOPE 
This procedure shall serve as management-approved professional guidance and is consistent with 
protocol in the Uniform Federal Policy-Quality Assurance Project Plan (DoD 2005).  As professional 
guidance for specific activities, this procedure is not intended to obviate the need for professional 
judgment during unforeseen circumstances.  Deviations from this procedure while planning or 
executing planned activities must be approved by either the Contract Task Order (CTO) Manager or 
the Quality Assurance (QA) Manager, and documented. 
 
3.0 DEFINITIONS 
3.1 Logbook 
A logbook is a bound field notebook with consecutively numbered, water-repellent pages that is 
clearly identified with the name of the relevant activity, the person responsible for maintenance of 
the logbook, and the beginning and ending dates of the entries. 
 
3.2 Chain-of-Custody  
Chain-of-custody (COC) is documentation of the process of custody control.  Custody control 
includes possession of a sample from the time of its collection in the field to its receipt by the 
analytical laboratory, and through analysis and storage prior to disposal. 
 
4.0 RESPONSIBILITIES 
The CTO Manager, or designee, is responsible for determining which team members shall record 
information in the field logbook and for checking sample logbooks and COC forms to ensure 
compliance with these procedures.  The CTO Manager, or designee, shall review COC forms on a 
monthly basis at a minimum. 
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The CTO Manager and QA Manager or Technical Director are responsible for evaluating project 
compliance with the Project Procedures Manual.  QA Manager or Technical Director is responsible 
for ensuring overall compliance with this procedure.  
 
The Laboratory is responsible for reporting any sample documentation or COC problems to the 
CTO Manager, or designee, within 24 hours of sample receipt. 
 
The Field Manager is responsible for ensuring that all field personnel follow these procedures.  The 
Project Chemist, or designee, is responsible for verifying that the COC/analytical request forms 
have been completed properly and match the sampling and analytical plan.  The Project Chemist, 
or designee, is responsible for notifying the laboratory, data managers, and data validators in 
writing if analytical request changes are required as a corrective action.  These small changes are 
different from change orders, which involve changes to the scope of the subcontract with the 
laboratory and must be made in accordance with a respective contract.  Field personnel are 
responsible for following these procedures while conducting sampling activities.  Field personnel are 
responsible for recording pertinent data onto the COC forms to satisfy project requirements and for 
attesting to the accuracy of the entries by dated signature.  
 
5.0 PROCEDURES 
This procedure provides standards for labeling the samples, documenting sample custody, and 
completing COC/analytical request forms.  The standards presented in this section shall be followed 
to ensure that samples collected are maintained for their intended purpose and that the conditions 
encountered during field activities are documented. 
  
5.1 Sample Labeling 
Affix a waterproof sample label with adhesive backing to each individual sample container.  Record 
the following information with a waterproof marker on each label: 
 
• Project name or number (optional) 
• COC sample number  
• Date and time of collection 
• Sampler's initials 
• Matrix (optional) 
• Sample preservatives (if applicable) 
• Analysis to be performed on sample (This shall be identified by the method number or 

name identified in the subcontract with the laboratory)  
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These labels may be obtained from the analytical laboratory or printed from a computer file onto 
adhesive labels. 
 
5.2 Custody Procedures 
For samples intended for chemical analysis, sample custody procedures shall be followed through 
collection, transfer, analysis, and disposal to ensure that the integrity of the samples is maintained. 
A description of sample custody procedures is provided below.  
 
Sample Collection Custody Procedures 
According to the EPA guidelines, a sample is considered to be in custody if one of the following 
conditions is met: 
 
• It is in one’s actual physical possession or view 

 
• It is in one’s physical possession and has not been tampered with (i.e., it is under lock or 

official seal) 
 

• It is retained in a secured area with restricted access  
 

• It is placed in a container and secured with an official seal such that the sample cannot be 
reached without breaking the seal 

 
Place custody seals on shipping coolers (and sample jars, if required) if the cooler/container is to 
be removed from the sampler's custody.  Place a minimum of two custody seals in such a manner 
that they must be broken to open the containers or coolers.  Label the custody seals with the 
following information: 
 
• Sampler's name or initials 
• Date and time that the sample/cooler was sealed 
 
These seals are designed to enable detection of sample tampering. An example of a custody seal is 
shown in Attachment 1. 
 
Field personnel shall also log individual samples onto COC forms (carbon copy or computer 
generated) when a sample is collected.  These forms may also serve as the request for analyses. 
Procedures for completing these forms are discussed in Section 0, indicating sample identification 
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number, matrix, date and time of collection, number of containers, analytical methods to be 
performed on the sample, and preservatives added (if any).  The samplers will also sign the COC 
form signifying that they were the personnel who collected the samples.  The COC form shall 
accompany the samples from the field to the laboratory.  When a cooler is ready for shipment to 
the analytical laboratory, the person delivering the samples for transport will sign and indicate the 
date and time on the accompanying COC form.  One copy of the COC form will be retained by the 
sampler and the remaining copies of the COC form shall be placed inside a self-sealing bag and 
taped to the inside of the cooler.  Each cooler must be associated with a unique COC form. 
Whenever a transfer of custody takes place, both parties shall sign and date the accompanying 
carbon copy COC forms, and the individual relinquishing the samples shall retain a copy of each 
form.  One exception is when the samples are shipped; the delivery service personnel will not sign 
or receive a copy because they do not open the coolers.  The laboratory shall attach copies of the 
completed COC forms to the reports containing the results of the analytical tests. An example COC 
form is provided in Attachment 2. 
 
5.3 Completing COC/Analytical Request Forms 
COC form/analytical request form completion procedures are crucial in properly transferring the 
custody and responsibility of samples from field personnel to the laboratory.  This form is important 
for accurately and concisely requesting analyses for each sample; it is essentially a release order 
from the analysis subcontract. 
 
Attachment 2 is an example of a completed COC/analytical request form that may be used by 
field personnel, with box numbers identified and discussed in text below.  Multiple copies may be 
tailored to each project so that much of the information described below need not be handwritten 
each time.  Each record on the form (Attachment 2) is identified with a bold number corresponding 
to the instructions given below.    
 
1. Record the project name, site location. 

 
2. Record the site location, including the state. 

 
3. Record the Contract Task Order number 

 
4. Record the Resolution Consultants Task Order Manager 

 
5. Record the sampler/site phone or cell number (if applicable). 
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6. Record the laboratory name where the samples were sent. 
 

7. Record the requested turnaround time, in days.  If a specific turnaround time is required to 
meet project objectives, but was not indicated on the laboratory service request form 
submitted to the purchasing department, the sampler, project manager, or site manager 
should contact the purchasing department so the laboratory contract can be modified. 
 

8. Record the COC number that is defined by the sampler and should be unique throughout 
the project’s history.  An example would be to use the sampler’s initials followed by the 
data.  If multiple custodies are generated on a given day, use a unique sequential identifier.   
Example:  CRC040105A, CRC040105B 
 

9. Record the purchase order number provided by the purchasing department. 
 

10. Record the page and total number of COC forms used in a shipment.   
 

11. Record the project, and phase applicable to the sampling task. 
 

12. Record the two-character code corresponding to the chemical preservation type, which is 
found on the bottom of the COC form.  If no chemical preservation was added to the 
sample, the field should be left blank.  Temperature preservation need not be documented 
at this location, but will be indicated elsewhere on the COC form (see 33). 
 

13. List the requested analysis.  Whenever possible, list the corresponding analytical method.  
(e.g., VOCs, 8260). 
 

14. For Lab identification use only.  
 

15. Record the full unique sample identification as detailed in the Site’s Sampling and 
Analysis Plan.  
 

16. Record the location identification, which is a shortened ID used for presentation and 
mapping, as detailed in the Site’s Sampling and Analysis Plan. 
 

17. Record the sample date using the format mm/dd/yy. 
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18. Record the sample time using the military format of hhmm. 
 

19. Record the matrix code of the sample, which is located at the bottom of the COC form. The 
matrix code is a crucial element of the Navy’s data management system.  For simplicity, 
only typical matrix codes are listed on the bottom COC form, but below is a complete listing 
of all applicable Navy matrix codes: 
 

Table 1 
Navy Matrix Codes 

Matrix 
Code Matrix Code Description 

Matrix 
Code Matrix Code Description 

AA Ambient air RK Rock 
AC Composite air sample SB Bentonite 
AD Air - Drilling SBS Sub-surface soil ( > 6") 
AIN Integrated air sample (under sample form of gas) SC Cement/Concrete 
AQ Air quality control matrix SD Drill cuttings - solid matrix 
AQS Aqueous SE Sediment 
ASB Asbestos SEEP SEEP 
ASBF Asbestos-Fibrous SF Filter sand pack 

ASBNF Asbestos-Non-Fibrous SJ Sand 
AVE Air-Vapor extraction, effluent SK Asphalt 
AX Air sample from unknown origin SL Sludge 
BK Brick SM Water filter (solid material used to filter water) 
BS Brackish sediment SN Miscellaneous solid/building materials 
CA Cinder ash SO Soil 
CK Caulk SP Casing (PVC, stainless steel, cast iron, iron pipe 
CN Container SQ Soil/Solid quality control matrix 
CR Carbon (usually for a remediation system) SS Scrapings 
DF Dust/Fallout SSD Subsurface sediment 
DR Debris/rubble STKG Stack gas 
DS Storm drain sediment STPM Stripper Tower Packing Media 
DT Trapped debris SU Surface soil (less than 6 inches) 
EF Emissions flux SW Swab or wipe 
EW Elutriate water SZ Wood 
FB Fibers TA Animal tissue 
FL Forest litter TP Plant tissue 
GE Soil gas effluent - stack gas (from system) TQ Tissue QC 
GI Soil gas influent (into system) TX Tissue 
GL Headspace of liquid sample UNK Unknown 
GQ Gaseous or Headspace QC W Water (not groundwater, unspecified) 
GR Gravel WA Drill cuttings - aqueous mix 
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Table 1 
Navy Matrix Codes 

Matrix 
Code Matrix Code Description 

Matrix 
Code Matrix Code Description 

GS Soil gas WB Brackish Water 
GT Grit WC Drilling water (used for well construction) 
IC IDW Concrete WD Well development water 

IDD IDW Solid WF Freshwater (not groundwater) 
IDS IDW soil WG Ground water 
IDW IDW Water WH Equipment wash water 
IW Interstitial water WI Ground water influent (into system) 
LA Aqueous phase of a multiphase liquid/soil WL Leachate 
LF Product (floating or free) WM Marine water 
LQ Organic liquid quality control matrix WN Pore water 
MA Mastic WO Ocean water 
MO Mortar WP Drinking water 
MR Marine sediment WQ Water for QC samples 
MS Metal shavings WR Ground water effluent (from system) 
NS Near-surface soil WS Surface water 
PA Paper WT Composite groundwater sample 
PC Paint Chips WU Storm water 
PP Precipitate WW Waste water 
RE Residue     

 
Field QC blanks will require matrix codes that identify the type of blank associated with 
parent sample.  Aqueous field QC blanks are not automatically identified with a matrix code 
of “WQ,” indicating a water quality control blank; they are only identified with a matrix code 
of “WQ” if the associated samples are also aqueous.  Trip blanks, field blanks, and 
equipment rinsate blanks collected in association with soil samples will be identified with a 
matrix code of “SQ,” even though the actual matrix is aqueous, because the blanks were 
collected to assess potential contamination imparted during decontamination activities or 
transport of soil samples.  

 
20. Record the sample type code, which is located at the bottom of the COC form.  The sample 

type is a crucial element of the EQuIS data management system.  For simplicity, only typical 
sample type codes are listed on the bottom of the COC form, but below is a list of all 
applicable Navy field sample type codes: 
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Table 2 
Navy Sample Type Codes 

Sample Type Code Sample Type Code Description 
AB Ambient condition blank 
BIOCON Bioassay control sample 
BS Blank spike 
BSD Blank spike duplicate 
EB Equipment blank 
EBD Equipment blank/rinsate duplicate 
FB Field blank 
FD Field duplicate 
FS Field spike 
IDW Purge and rinsate water 
LB Lab Blank 
LR Lab Replicate 
MB Material blank 
MIS Multi-Incremental Sample 
MS Matrix spike 
N Normal (Regular) 
PE Performance evaluation 
PURGE Purge water sample 
RD Regulatory duplicate 
SB Source blank 
SBD Source blank duplicate 
SCREEN Screening Sample 
SD Matrix spike duplicate 
SPLIT Sample split 
SRM Standard reference material 
TB Trip Blank 
TBD Trip blank duplicate 
TBR Trip blank replicate 

 
Field duplicate samples  Field duplicates will be identified using the format detailed in 
the Site’s Sampling and Analysis Plan. However, field duplicates will also be differentiated 
from the parent sample on the chain-of-custody form.  The parent sample will have a 
sample type code of “N,” for normal environmental sample; while its duplicate will have a 
sample type code of “FD.”  

 
21. Record whether the sample is field filtered with a “Y” or not field filtered with an “N.”  If a 

project requires collecting samples for both total and dissolved constituents, the same 
sample and location ID is used for both (see 15 and 16); however, the sampler will indicate 
whether the sample is field filtered at this location on the COC form.  This field must always 
be filled out; even when soil samples are collected (where “N” appropriately applies, in most 
cases).   
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22. Record the total number of containers that are submitted for all of the tests.  This must add 
up to the total number of containers listed for each individual test in 23.  

 

23. Record the number of containers for each test.  Do not use Xs, rather indicate the number 
of containers submitted for each test listed in 14.   For example, Sample 010MW007002 
requires analysis for VOCs (8260), and SVOCs (8270).  Record 3 under the VOC analysis 
and 2 under the SVOC (assuming 3 containers were submitted for VOCs and 2 were 
submitted for SVOCs).  The total number of containers in this example is 5, which should be 
the total number of containers listed in 22.  Extra containers submitted for matrix 
spike/matrix spike duplicates (MS/MSDs) will be appropriately recorded.    

 

24. Indicate if extra sample volume was included for MS/MSD analysis using an “X.”  Samples to 
be used for MS/MSDs will use the same sample ID and location ID (see 15 and 16), but will 
be collected in triplicate, particularly for liquid samples, to ensure the analytical laboratory 
receives sufficient volume for the analyses.   

 

25. Indicate if the samples should be held by the laboratory for future testing using an “X.”   
 
26. Record any field comments. 
 

27. Reserved for laboratory comments. 
 

28. Indicate the total number of coolers in each shipment.  Note: When multiple coolers are 
submitted, each should contain a COC form. 

 

29. Signature(s) of the person(s) relinquishing sample custody. 
 

30. Signature(s) of the person(s) receiving sample custody. 
 
31. Indicate whether the samples are iced, by checking the appropriate response. 
 

32. Indicate the method of shipment (e.g., FedEx, hand-delivered, laboratory courier). 
 

33. Record the airbill number when a commercial courier is used.  This is particularly important 
when multiple coolers are sent in the same shipment or when the laboratory is sent the 
COC form in advance of receiving samples because it aids in tracking lost coolers. 
 

34. Record the date the coolers were shipped. 
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COC forms tailored to each CTO can be drafted and printed onto multiple forms.  This eliminates 
the need to rewrite the analytical methods column headers each time.  It also eliminates the need 
to write the project manager, name, and number; QC Level; turnaround time; and the same 
general comments each time. 
 
Complete one COC form per cooler.  Whenever possible, place all volatile organic analyte vials into 
one cooler in order to reduce the number of trip blanks.  Complete all sections and be sure to sign 
and date the COC form.  One copy of the COC form must remain with the field personnel. 
 
6.0 RECORDS 
The COC/analytical request form shall be faxed or emailed approximately daily to the Project 
Chemist, or designee for verification of accuracy.  Following the completion of sampling activities, 
the sample logbook and COC forms will be transmitted to the CTO Manager for storage in project 
files. The original COC/analytical request form shall be submitted by the laboratory along with the 
data delivered.  Any changes to the analytical requests that are required shall be made in writing to 
the laboratory.  A copy of this written change shall be sent to the data validators and placed in the 
project files. The reason for the change shall be included in the project files so that recurring 
problems can be easily identified. 
 
7.0 HEALTH AND SAFETY 
Not applicable. 
 
8.0 REFERENCES 
Department of Defense, United States (DoD). 2005. Uniform Federal Policy for 

Quality Assurance Project Plans, Part 1: UFP-QAPP Manual. Final Version 1. DoD: 
DTIC ADA 427785, EPA-505-B-04-900A. In conjunction with the U. S. Environmental 
Protection Agency and the Department of Energy. Washington: Intergovernmental Data 
Quality Task Force. March. On-line updates available at: http://www.epa.gov/fedfac/pdf/-
ufp_qapp_v1_0305.pdf.  

 
9.0 ATTACHMENTS 
Attachment 1:  Chain-of-Custody Seal 
Attachment 2:  Generic Chain-of-Custody/Analytical Request Form 
 

http://www.epa.gov/fedfac/pdf/ufp_qapp_v1_0305.pdf
http://www.epa.gov/fedfac/pdf/ufp_qapp_v1_0305.pdf
http://www.epa.gov/fedfac/pdf/ufp_qapp_v1_0305.pdf
http://www.epa.gov/fedfac/pdf/ufp_qapp_v1_0305.pdf


 

 

Attachment 1 
Chain-of-Custody Seal 

 



 
 

 

EXAMPLE CHAIN-OF-CUSTODY SEAL 
 

 SAMPLE NO. DATE SEAL BROKEN BY 

[LABORATORY] SIGNATURE DATE 

 PRINT NAME AND TITLE (Inspector, Analyst or Technician 

 



 
 

 

Attachment 2 
Example Chain-of-Custody/Analytical Request Form 
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1.0 PURPOSE 
This Standard Operating Procedure (SOP) sets forth the methods for use by personnel engaged in 
handling, storing, and transporting low level environmental samples. 
 
If there are procedures whether from Resolution Consultants, state and/or federal that are not 
addressed in this SOP and are applicable to sample handling, storage, and shipping, then those 
procedures may be added as an appendix to the project-specific Sampling and Analysis Plan.   
 
2.0 SCOPE 
In general, low-level environmental samples include drinking water, most groundwater and 
ambient surface water, soil, sediment, treated municipal and industrial wastewater effluent, 
biological specimens, and other samples not expected to be contaminated with high levels of 
hazardous materials.  Samples collected from process wastewater streams, drums, bulk 
storage tanks, soil, sediment, or water samples from areas suspected of being highly contaminated 
may require shipment as dangerous goods and are not covered in this SOP, which is intended for 
handling and shipment of low-level environmental samples.   
 
This procedure shall serve as management-approved professional guidance consistent with protocol 
in the Uniform Federal Policy-Quality Assurance Project Plan (DoD 2005).  As professional guidance 
for specific activities, this procedure is not intended to obviate the need for professional judgment 
during unforeseen circumstances.  Deviations from this procedure while planning or executing 
planned activities must be approved by either the Contract Task Order (CTO) Manager or the 
Quality Assurance (QA) Manager, and documented. 
 
3.0 DEFINITIONS 
None. 
 
4.0 RESPONSIBILITIES 
The CTO Manager, or designee, and the laboratory Project Manager are responsible for identifying 
instances of non-compliance with this procedure and ensuring that future sample transport 
activities are in compliance with this procedure. 
 
The Field Manager is responsible for ensuring that all samples are shipped according to 
this procedure.  Field personnel are responsible for the implementation of this procedure.  
Personnel that are involved in packaging, shipping, and receipt of samples must be aware of 
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Department of Transportation (DOT) regulations, know when to apply them, and know what 
procedures are needed to support this application. 
 
The QA Manager or Technical Director is responsible for ensuring that sample handling, storage, 
and transport activities conducted during all CTOs are in compliance with this procedure. 
 
5.0 PROCEDURES 
5.1 Handling and Storage 
Environmental samples should be packaged prior to shipment using the following procedures: 
 
1. Allow sufficient headspace in all bottles (except volatile organic analysis containers with a 

septum seal) to compensate for any pressure and temperature changes (approximately 
1 percent of the volume of the container). 

 
2. Ensure that the lids on all bottles are tight (will not leak). 
 
3. Glass bottles should be wrapped in bubble wrap — preferably sealable bubble wrap 

sample bags, if available.  Place bottles in separate and appropriately-sized 
polyethylene bags and seal the bags. 

 
4. Select a sturdy cooler in good repair.  Secure and tape the drain plug with fiber or duct tape 

inside and outside.  Line the cooler with a large heavy-duty plastic bag. 
 
5. Place cushioning/absorbent material in the bottom of the cooler, if available, and then place 

the containers in the cooler with sufficient space to allow for the addition of cushioning 
between the containers. 

 
6. Put "blue ice" (or ice that has been "double bagged" in heavy-duty polyethylene bags and 

properly sealed) on top of and/or between the containers.  Fill all remaining space between 
the containers with bubble wrap or other suitable absorbent material. 

 
7. Securely fasten the top of the large garbage bag with packaging tape. 
 
8. Place the completed Chain-of-Custody (COC) Record into a sealed plastic bag, and tape the 

bag to the inner side of the cooler lid. 
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9. Close the cooler and securely tape (preferably with fiber tape) the top of the cooler shut.  
COC seals should be affixed to opposing sides of the cooler within the securing tape so that 
the cooler cannot be opened without breaking the seal. 

 
5.2 Shipping 
Follow all appropriate DOT regulations (e.g., 49 Code of Federal Regulations, Parts 171-179) for 
shipment of air, soil, water, and other samples.  Elements of these procedures are summarized in 
the following subsections. 
 
5.2.1 Non-hazardous Materials Shipment 
If the samples are suspected to be non-hazardous based on previous site sample results, 
field screening results, or visual observations, if applicable, then samples may be shipped as 
non-hazardous.   
 
When a cooler is ready for shipment to the laboratory, prepare standard air bill paperwork for 
shipment of the samples to the laboratory.  Write the shippers tracking/airbill number on the 
COC form.  Place two copies of the COC form inside a self-sealing bag and tape it to the inside of 
the cooler.  Seal the cooler with waterproof tape and label it with “Fragile,” “This-End-Up” 
(or directional arrows pointing up), or other appropriate notices.  Affix a label stating the 
destination (laboratory address) to each cooler.  Personnel should be aware of carrier weight or 
other policy restrictions.   
 
5.2.1 Hazardous Materials Shipment 
Shipment of Hazardous Material is not covered in this SOP; all samples handled under this SOP are 
anticipated to be non-hazardous or not dangerous goods.  The CTO Manager, or designee, is 
responsible for determining if samples collected during a specific field investigation meet the 
definitions for dangerous goods.  If a sample is collected of a material that is listed in the 
Dangerous Goods List, Section 4.2, of International Air Transport Authority (IATA), then that 
sample must be identified, packaged, marked, labeled, and shipped according to the instructions 
given for that material.  If the composition of the collected sample(s) is unknown, and the 
project leader knows or suspects that it is a regulated material (dangerous goods), the sample may 
not be offered for air transport.  If the composition and properties of a waste sample or a 
highly contaminated soil, sediment, or water sample are unknown, or only partially known, 
the sample may not be offered for air transport. 
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6.0 RECORDS 
Maintain records as required by implementing these procedures. 
 
7.0 HEALTH AND SAFETY 
Avoid lifting heavy coolers with back muscles; instead, use leg muscles or dollies. 
 
Wear proper gloves, such as blue nitrile and latex, as defined in the site-specific project health and 
safety plan, when handling sample containers to avoid contacting any materials that may have 
spilled out of the sample containers.   
 
8.0 REFERENCES 
International Air Transport Authority (IATA).  Dangerous Goods Regulations 

http://www.iata.org/whatwedo/cargo/dangerous_goods/Documents/DGR52-significant-
changes.pdf 

 
Department of Defense, United States (DoD).  2005.  Uniform Federal Policy for Quality Assurance 

Project Plans, Part 1: UFP-QAPP Manual. Final Version 1.  DoD: DTIC ADA 427785, EPA-505-
B-04-900A.  In conjunction with the U.  S.  Environmental Protection Agency and the 
Department of Energy.  Washington: Intergovernmental Data Quality Task Force.  March.  
On-line updates available at: http://www.epa.gov/fedfac/pdf/ufp_qapp_v1_0305.pdf.   

 
9.0 ATTACHMENTS 
None 

http://www.iata.org/whatwedo/cargo/dangerous_goods/Documents/DGR52-significant-changes.pdf
http://www.iata.org/whatwedo/cargo/dangerous_goods/Documents/DGR52-significant-changes.pdf
http://www.epa.gov/fedfac/pdf/ufp_qapp_v1_0305.pdf
http://www.epa.gov/fedfac/pdf/ufp_qapp_v1_0305.pdf
http://www.epa.gov/fedfac/pdf/ufp_qapp_v1_0305.pdf
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1.0 PURPOSE 
The purpose of this procedure is to provide guidance for the minimization, handling, labeling, 
temporary storage, inventory, classification, and disposal of investigative derived waste (IDW) 
generated during all field activities, including: 
 
• Personal protective equipment (i.e., gloves, Tyveks, spent respirators) and 

non-contaminated solid waste. 
 
• Solid hazardous and non-hazardous waste (i.e., soil cuttings, drilling mud, 

contaminated equipment) 
 
• Liquid hazardous and non-hazardous waste (i.e., purge/development water, rinse water 

from decontamination, free-phase product) 
 
The waste handling procedures will vary according to project-specific and Facility requirements.  
Those specified in this SOP are unique to Naval Support Activity Mid-South in Millington, Tennessee.  
Additional procedures from Resolution Consultants, state and/or federal regulations that are not 
addressed in this Standard Operating Procedure (SOP) and that are applicable, may be added as an 
appendix to the project specific Sampling and Analysis Plan (SAP).  
 
2.0 SCOPE 
This procedure shall serve as management-approved professional guidance and is consistent with 
protocol in the Uniform Federal Policy-Quality Assurance Project Plan (DoD 2005).  As professional 
guidance for specific activities, this procedure is not intended to obviate the need for professional 
judgment during unforeseen circumstances.  Deviations from this procedure while planning or 
executing planned activities must be approved by both the Contract Task Order (CTO) Manager and 
the Quality Assurance (QA) Manager or Technical Director, and documented.  
 
Solid, liquid, and PPE waste will be characterized for disposal through the use of client knowledge, 
laboratory analytical data created from soil or groundwater samples gathered during the 
field activities, and/or composite samples from individual containers. 
 
All waste generated during field activities will be stored, transported, and disposed of according to 
applicable state, federal, and local regulations. While no hazardous waste generation is expected, 
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any that is classified as hazardous will be disposed of at a l icensed treatment storage and 
disposal facility. 
 
All waste-disposal shall be carefully coordinated with NSA Mid-South Public Works personnel and 
the facility receiving the waste.  Facilities receiving waste have specific requirements.  
Waste characterization shall be conducted to support both applicable regulations and 
Facility requirements. 
 
3.0 RESPONSIBILITY 
The CTO Manager is responsible for overseeing and ensuring that the IDW is properly managed in 
accordance with this SOP and any other facility or project-specific planning documents.   
 
The Field Team Leader is responsible for understanding, overseeing, and documenting all 
field activities related to the implementation of this SOP.  
 
4.0 PROCEDURES FOR WASTE DISPOSAL 
The following procedures are to be used for handling IDW at NSA Mid-South 
 
4.1  Soil and Mud Waste 
Soil cuttings and drilling mud generated from drilling activities shall be collected in 55-gallon drums 
and staged next to the borehole/monitoring well until the conclusion of the drilling program.  
Drums shall be secured with bolt-on lids and labeled in accordance with this SOP.  An inventory 
containing the source, volume, and description of generated soil/mud waste shall be logged in the 
field logbook.  At the conclusion of the drilling program and consistent with recent RFI activities, 
NSA Mid-South Public Works personnel shall be contacted for access to SWMU 41 on the Southside 
of the facility where the soil waste will be thin-spread and temporarily staged while 
pending laboratory analysis.  Straw bales will be placed around the soil placement area to ensure 
effective storm water controls.  Soil and mud-waste should be spread to a thickness of 6-inches, 
after which one composite soil sample shall be collected for every 100 square feet of soil and 
submitted for total and toxicity characteristic leaching procedure (TCLP) analyses for the 
contaminants of concern.  When placing soil cuttings and mud at SWMU 41, a minimum 60 foot 
buffer (100 feet is preferred) shall be made between the soil and top of the creek bank.  The 
analytical data will be used to verify whether a potential exposure risk is posed and whether the soil 
meets the characteristic hazardous waste criteria.  If the contaminants of concern are unknown or 
could be multiple, then samples shall be analyzed for a full analytical suite using both methods 
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(total and TCLP).  Soil waste generated shall be analyzed for the minimum constituents:  TPH, 
VOCs, and TCLP-VOCs, and TCLP-RCRA Metals.   
 
Following confirmation that no soil risk is posed by contaminants in the soil and it meets the 
non-hazardous criteria characteristics, the plastic sheeting will be removed, the soil will be seeded 
and covered with straw.  The SWMU 41 soil disposal area is shown on Figure 1 (Attachment 1).   
 
A sketch of sample locations shall be made in the field logbook and upon receipt of the 
analytical data, a summary table of any detected contaminants shall be created with the 
appropriated screening/regulatory standards for documenting the final disposition of the soil IDW.  
A hits-only summary table and analytical data should be provided to the Navy in the project-specific 
report.         
 
In the rare event waste is deemed hazardous or poses a residential risk based on detected 
contaminants, it must be containerized and arranged for disposed at an off-site facility.  
Transportation and disposal of any waste shall be coordinated directly with NSA Mid-South Public 
Works personnel who will sign all applications and waste manifests.  NSA Mid-South Public Works 
personnel that should be contacted with all waste disposal issues are the following: 
 

Debbie Zanot (Hazardous Waste Coord.) 901-874-5368 
  
 Jim Heide (alternate)     901-874-5367 
 
Should waste or waste water analysis indicate that the material must be disposed of as 
hazardous waste, disposal shall be coordinated with Debbie Zanot:  901-874-5368. 
 
4.2  Waste Water  
Groundwater generated during monitoring well development, purging, and sampling has historically 
been released to the sanitary sewer after collecting waste profile data and authorization from the 
Millington Waste Water Treatment Plant.  Typically, development/purge water is collected in totes, 
drums and/or portable storage tanks provided by the drilling contractor and then transferred to a 
larger holding tank provided by NSA Mid-South Public Works personnel.  Public works personnel 
must be contacted in advance of sampling/drilling activities so holding tanks can be staged at a 
pre-arranged location next to a sanitary sewer inlet and near the field-work area.  Any containers 
holding waste-water awaiting analysis must be labeled, properly secured, and staged until analysis 
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is complete and authorization granted by the city of Millington to discharge the waste water to the 
sewer.    
 
Before waste water can be discharged to the sanitary sewer, the City of Millington water treatment 
plant requires that the water-waste be characterized and data evaluated for the contaminants of 
concern.  One water sample shall be collected per holding tank and analyzed for the contaminants 
of concern.  Fisher Arnold Inc. is subcontracted by the waste water treatment plant for data 
evaluation and discharge approval.  Upon receipt of the analytical data, approval for discharge must 
be requested via email from Mr. Jim Cox at jlcox@fisherarnold.com.  The request will contain the 
following information:  
 
• Analytical data for contaminant(s) of concern 
• Volume of proposed discharge 
• Schedule of anticipated discharge 
 
Upon approval for discharging waste water, water will be released to the sanitary sewer and 
Public Works personnel will be contacted for the removal and transport of the emptied 
holding tank(s) to their designated storage area.  Discharge dates, volumes, and analytical data 
shall be retained with the project files and incorporated into the appropriate project-specific 
reports.  All copies of correspondence between RC and City of Millington shall be forwarded to the 
Public Works Environmental Division Director.  In the event water waste is considered hazardous or 
approval to discharge to the sanitary sewer is not permitted by the city of Millington, the waste is to 
remain staged until alternate treatment and/or disposal options are evaluated with NSA Mid-South 
personnel.   
 
4.3  Personal Protective Equipment (PPE) 
Therefore, PPE and non-media solid waste (i.e., empty bags, supply containers, trash) that is 
generated during investigation activities shall be placed in plastic garbage bags and disposed of in 
designated dumpsters at NSA Mid-South.  In the event PPE is generated from contact with suspect 
hazardous liquid or solid waste it shall be labeled, secured in a 55-gallon drum, and appropriately 
disposed pending the analytical results.    
 
4.4  Soil Drum Handling  
Soil and mud IDW shall be containerized using U.S. Department of Transportation-(DOT) approved 
drums. The drums shall be made of steel, have a 55-gallon capacity, be completely painted and 
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have removable lids (i.e., United Nations Code 1A2 or 1H2).  Lids must be able to securely closed.  
Recycled drums shall not be used for hazardous waste, polychlorinated byphenyls (PCBs) or other 
regulated shipments. For short-term storage of non-hazardous soil IDW, reconditioned drums are 
acceptable for use.  Verify the integrity of the foam or rubber sealing ring located on the underside 
of some drum lids prior to sealing drums containing IDW liquids.  If the ring is only partially 
attached to the drum lid, or if a portion of the ring is missing, select another drum lid with a 
sealing ring that is in sound condition. 
 
To prepare IDW drums for labeling, wipe clean the outer wall surfaces and drum lids of all material 
that might prevent legible and permanent labeling. If potentially contaminated material adheres to 
the outer surface of a drum, wipe that material from the drum, and segregate the paper towel or 
rag used to remove the material with visibly soiled PPE and disposable sampling equipment. 
Label all IDW drums and place them on pallets for transport. 
 
4.5 Drum Labeling 
Two general conditions exist for labeling drums:  1) waste characteristics are known to be 
either hazardous or nonhazardous from previous studies or project-specific data; or 2) waste 
characteristics are unknown until additional data are obtained.  In most cases waste generated in 
environmental investigations can be assumed to be non-hazardous; however, if waste is suspected 
to contain elevated contaminant mass based on staining, odors, or other indications, then the 
waste should be segregated and labeled while pending analysis followed with the below drum 
labeling instructions.  In no case should waste be thin-spread at SWMU 41 (as discussed in 
Section 4.1) if there is any indication that contamination may be present in the waste.      
 
The following labeling requirements shall be adhered to for nonhazardous waste containers that are 
generated and pending transportation/disposal: 
 
• Description and SWMU/AOC originating location of waste (i.e., purge water, soil cuttings); 

include “awaiting analysis” in the description 
• Contact information (i.e., contact name and telephone number) 
• Date when the waste was first generated 
 
The following information shall be placed on all hazardous waste labels: 
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• Description and originating location of waste (i.e., “SWMU name” and “purge water” or “soil 

cuttings”); include “awaiting analysis” in the description 
• Generator information (i.e., name, address, contact telephone number) 
• EPA identification number (supplied by on-site client representative) 
• Date when the waste was first accumulated 
 
If waste data is suspected of being contaminated then the drums should be staged and labeled 
with the words “waste characterization pending analysis” and the following information included on 
the label: 
 
• Description and originating location of waste include “awaiting analysis” in the description 
• Contact information (i.e., contact name and telephone number) 
• Date when the waste was first accumulated 
 
Once the waste has been characterized, the label should be changed as appropriate for a 
nonhazardous or hazardous waste.  If the project-specific planning documents do not specify the 
sampling frequency, one composite sample shall be collected per set of drums generated at each 
monitoring well/soil boring.    
 
Waste labels should be constructed of a weatherproof material and filled out with a permanent 
marker to prevent being washed off or becoming faded by sunlight. Waste labels shall be placed on 
the side of the container, since the top is more subject to weathering.  However, when multiple 
containers are accumulated together, labels must also be placed on the top of the containers to 
facilitate organization and disposal.   
 
4.6 Waste Accumulation On-Site 
Solid, liquid, or PPE wastes generated during investigation activities that are classified as hazardous 
shall not be accumulated on-site longer than 90 days.  All waste that is deemed as hazardous or 
drummed non-hazardous waste that requires off-site shipment, temporarily will be staged at 
Building 1694 while pending transport and disposal.  Any waste requiring offsite disposal shall be 
coordinated with Ms. Debbie Zanot (ph. 901-874-5368), the NSA Mid-South hazardous waste 
coordinator.  At a minimum, the following requirements for the hazardous waste storage area must 
be implemented: 
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• Proper hazardous waste signs shall be posted as required by any state or federal statutes 

that may govern the labeling of waste 
 
• Secondary containment to contain spills 
 
• Spill containment equipment must be available 
 
• Fire extinguisher 
 
• Adequate aisle space for unobstructed movement of personnel 

 
RC will generate an inventory of all drums staged at 1694 at the conclusion of field activities and 
their classification (hazardous versus non-hazardous) and quantity will be provided to 
NSA Mid-South Public Works Environmental Division Director.  Any transport of waste classified as 
hazardous will be conducted only by a state-certified hazardous waste hauler.  Typically, the facility 
receiving any waste can coordinate a hauler to transport the waste. Shipped hazardous waste shall 
be disposed of in accordance with all RCRA/USEPA requirements. All waste manifests or bills of 
lading will be signed by the NSA Mid-South Public Works Environmental Division Director and 
copied to the project file.   
 
5.0  REGULATORY REQUIREMENTS 
The following federal and state regulations shall be used as resources for determining waste 
characteristics and requirements for waste storage, transportation, and disposal: 
 
• Code of Federal Regulations (CFR), Title 40, Part 261 
• CFR, Title 49, Parts 172, 173, 178, and 179 
6.0 RECORDS 
All containerized IDW shall be documented in the field logbook.   
 
7.0 REFERENCES 
Department of Defense, United States (DoD). 2005. Uniform Federal Policy for Quality Assurance 

Project Plans, Part 1: UFP-QAPP Manual. Final Version 1. DoD: DTIC ADA 427785, EPA-505-
B-04-900A. In conjunction with the U. S. Environmental Protection Agency and the 
Department of Energy. Washington: Intergovernmental Data Quality Task Force.  March. 
On-line updates available at:  http://www.epa.gov/fedfac/pdf/ufp_qapp_v1_0305.pdf  
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Attachment 2:  Form 5530 for Base Access (Southside) 

NAVSUPPACT MID-SOUTH BUILDING CAC ACCESS/ISSUE APPLICATION 

From:  Robert Morrison      
To:      Email to MILL_BADGE@NAVY.MIL   
Subj:   Request for Identification Badge, and access to restricted spaces 

APPLICANT INFORMATION 
Name (Last, First, Middle Initial) 
 

Gender 
 

Citizenship 
 

SSN: 
 

Command/Dep. 
NAVFAC/PWD MIDSOUTH 

Title: 
 

Date of Birth: 
 

Race:  State Drivers License#: 
 

Height: 
 

Weight: 
 

Hair Color: 
 

Eye Color: 
 

Work Phone: 
 

Company Name: (Contractors): 
 

Contract Exp Date: 
 

Contract Number: 
           

COMMAND ACCESS  REQUEST 

  New Access     Access Modification     Non-CAC Contractor 

REASON FOR BADGE ISSUANCE 

  Initial Issue   Renewal   Replacement      

EXTERNAL BUILDING ACCESS:  
External Building(s), Days, and Time for access(EX: 455, Mon-Fri, 0600-1800) 
     Building 455, Mon. — Fri, 0600 — 2400  
      
      

RESTRICTED SPACE(s) ACCESS REQUIRED:  
Building(s), Room Number, Days, Time for access(EX: 769, Room 188, 24 X 7) 
      
      

ONLY COMMAND APPOINTED AUTHORIZED PERSONNEL CAN SIGN REQUEST 

Authorizing Official: (Last Name, First and Middle Initial) 
      

Telephone Number: 
      

Authorizing Official Signature: (N/A when emailed, verified by email from 
authorizing official) 
 

Date: 
      

Privacy Act Statement 
AUTHORITY:  5 U.S.C. 301; EO 12356; EO 9397 
PRINCIPAL PURPOSE:  To facilitate verification of a personnel security clearance for an individual applying for 
building access in connection with their livelihood or official duties. 
ROUTINE USES; Information may be furnished to Federal, state, or local agencies for regulatory and law enforcement 
purposes. 
DISCLOSURE:  Voluntary; however, refusal to furnish requested information may result in inability to verify essential 
personal information and approve requested building pass application. 
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1.0 PURPOSE 
This standard operating procedure (SOP) describes methods of equipment decontamination for use 
during site activities by field personnel.  If there are procedures from Resolution Consultants, 
state and/or federal that are not addressed in this SOP and are applicable to 
equipment decontamination, then those procedures may be added as an appendix to the 
project-specific Sampling and Analysis Plan (SAP).    
 
2.0 SCOPE 
This procedure shall serve as management-approved professional guidance for and is consistent 
with protocol in the Uniform Federal Policy-Quality Assurance Project Plan (DoD 2005).  
As professional guidance for specific activities, this procedure is not intended to obviate the need 
for professional judgment during unforeseen circumstances.  Deviations from this procedure while 
planning or executing planned activities must be approved by both the Contract Task Order (CTO) 
Manager and the Quality Assurance (QA) Manager. 
 
3.0 DEFINITIONS 
3.1 Logbook 
A logbook is a bound field notebook with consecutively numbered, water-repellent pages that is 
clearly identified with the name of the relevant activity, the person assigned responsibility for 
maintenance of the logbook, and the beginning and ending dates of the entries. 
 
4.0 RESPONSIBILITIES 
The CTO Manager is responsible for identifying instances of non-compliance with this procedure 
and ensuring that decontamination activities comply with this procedure.  The CTO Manager is 
responsible for ensuring that all personnel involved in equipment decontamination shall have the 
appropriate education, experience, and training to perform their assigned tasks. 
 
The QA Manager or CTO Manager is responsible for ensuring overall compliance with 
this procedure.  The Field Manager is responsible for ensuring that all field equipment is 
decontaminated according to this procedure.  Field personnel are responsible for the 
implementation of this procedure. 
 
5.0 PROCEDURES 
Decontamination of equipment used in soil/sediment sampling, groundwater monitoring, well 
drilling and well development, as well as equipment used to sample groundwater, surface water, 
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sediment, waste, wipe, asbestos, and unsaturated zone is necessary to prevent 
cross-contamination and to maintain the highest integrity possible in collected samples.  Planning a 
decontamination program requires consideration of the following factors: 
 
• The location where the decontamination procedures will be conducted 
 
• The types of equipment requiring decontamination 
 
• The frequency of equipment decontamination 
 
• The cleaning technique and types of cleaning solutions appropriate to the contaminants 

of concern 
 
• The method for containing the residual contaminants and wash water from the 

decontamination process 
 
• The use of a quality control measure to determine the effectiveness of the 

decontamination procedure 
 
The following subsection describes standards for decontamination, including the frequency of 
decontamination, cleaning solutions and techniques, containment of residual contaminants and 
cleaning solutions, and effectiveness.   
 
5.1 Decontamination Area 
Select an appropriate location for the decontamination area at a site based on the ability to control 
access to the area, the ability to control residual material removed from equipment, the need to 
store clean equipment, and the ability to restrict access to the area being investigated.  Locate the 
decontamination area an adequate distance away and upwind from potential contaminant sources 
to avoid recontamination of clean equipment. 
 
5.2 Types of Equipment 
Drilling equipment that must be decontaminated includes drill bits, auger sections, drill-string tools, 
drill rods, split barrel samplers, tremie pipes, clamps, hand tools, and steel cable.  Decontamination 
of monitoring well development and groundwater sampling equipment includes submersible pumps, 
bailers, interface probes, water level meters, bladder pumps, airlift pumps, peristaltic pumps, 
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and lysimeters.  Other sampling equipment that requires decontamination includes, but is not 
limited to, hand trowels, hand augers, slide hammer samplers, shovels, stainless-steel spoons 
and bowls, soil sample liners and caps, wipe sampling templates, composite liquid waste samplers, 
and dippers.  Equipment with a porous surface, such as bailing twine, rope, cloth hoses, 
and wooden blocks cannot be thoroughly decontaminated and shall be properly disposed after 
one use. 
 
5.3 Frequency of Equipment Decontamination 
Decontaminate down-hole drilling equipment and equipment used in monitoring well development 
and purging prior to initial use and between each borehole or well.  Down-hole drilling equipment, 
however, may require more frequent cleaning to prevent cross-contamination between 
vertical zones within a single borehole.  When drilling through a shallow contaminated zone and 
installing a surface casing to seal off the contaminated zone, decontaminate the drilling tools 
prior to drilling deeper.   
 
Initiate groundwater sampling from the monitoring well where the least contamination is suspected.  
Decontaminate groundwater, surface water, and soil sampling devices prior to initial use and 
between collection of each sample to prevent the possible introduction of contaminants into 
successive samples. 
 
5.4 Cleaning Solutions and Techniques 
Decontamination is accomplished using a variety of techniques and fluids.  The preferred method of 
decontaminating major equipment, such as drill bits, augers, drill string, and pump drop-pipe, is 
steam cleaning.  To steam clean, use a portable, high-pressure steam cleaner equipped with a 
pressure hose and fittings.  For this method, thoroughly steam wash equipment, and rinse it with 
potable tap water to remove particulates and contaminants. 
 
A rinse decontamination procedure is acceptable for small equipment such as bailers, water level 
meters, new and re-used soil sample liners, and hand tools.  The decontamination procedure shall 
consist of the following:  
 
1. Wash with a non-phosphate detergent (alconox, liquinox, or other suitable detergent) and 

potable water solution. 
 
2. Rinse with potable water. 
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3. Spray with laboratory-grade isopropyl alcohol or other appropriate solvent (if used). 
 

4. Rinse with deionized or distilled water. 
 
5. Spray with deionized or distilled water.  If possible, disassemble equipment prior to 

cleaning.  Add a second wash at the beginning of the process if equipment is very soiled. 
 
Isopropyl alcohol may contribute to acetone formation; therefore, its use in decontamination of 
equipment used for sampling volatile organic compounds should be considered.  Solvents other 
than isopropyl alcohol may be used, depending upon the contaminants involved.  For example, 
if polychlorinated biphenyls or chlorinated pesticides are contaminants of concern, hexane may be 
used as the decontamination solvent.  However, if samples are also to be analyzed for 
volatile organics, hexane shall not be used.  In addition, some decontamination solvents have 
health effects that must be considered.  Decontamination water shall consist of distilled or 
deionized water.  Steam-distilled water shall not be used in the decontamination process as this 
type of water usually contains elevated concentrations of metals.  Decontamination solvents to be 
used during field activities will be specified in CTO work plan (WP) or site-specific SAP. 
 
Decontaminating submersible pumps requires additional effort because internal surfaces become 
contaminated during usage.  Decontaminate these pumps by washing and rinsing the 
outside surfaces using the procedure described for small equipment or by steam cleaning.  
Decontaminate the internal surfaces by recirculating fluids through the pump while it is operating.  
This recirculation may be done using a relatively long (typically 4-feet) large-diameter pipe (4-inch 
or greater) equipped with a bottom cap.  Fill the pipe with the decontamination fluids, place the 
pump within the capped pipe, and operate the pump while recirculating the fluids back into 
the pipe.  The decontamination sequence shall include:  
 
1. Detergent and potable water, 
2. Potable water rinse, 
3. Potable water rinse, and 
4. Deionized water rinse.  Change the decontamination fluids after each 

decontamination cycle. 
 
Rinse equipment used for measuring field parameters, such as pH (indicates the hydrogen ion 
concentration — acidity or basicity), temperature, specific conductivity, and turbidity with deionized 
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or distilled water after each measurement.  Also wash new, unused soil sample liners and caps with 
a fresh detergent solution and rinse them with potable water followed by distilled or 
deionized water to remove any dirt or cutting oils that might be on them prior to use. 
 
5.5 Containment of Residual Contaminants and Cleaning Solutions 
A decontamination program for equipment exposed to potentially hazardous materials requires a 
provision for catchment and disposal of the contaminated material, cleaning solution, and 
wash water. 
 
When contaminated material and cleaning fluids must be contained from heavy equipment, such as 
drill rigs and support vehicles, the area must be properly floored, preferably with a concrete pad 
that slopes toward a sump pit.  If a concrete pad is impractical, planking can be used to construct 
solid flooring that is then covered by a nonporous surface and sloped toward a collection sump.  
If the decontamination area lacks a collection sump, use plastic sheeting and blocks or 
other objects to create a bermed area for collection of equipment decontamination water.  
Situate smaller items such as auger flights on metal stands or other similar equipment during 
decontamination to prevent contact with fluids generated by previous equipment decontamination.  
Collect decontamination fluids contained within the bermed area and store them in 
secured containers such as Department of Transportation (DOT)-approved drums, until their 
disposition is determined by laboratory analytical results. 
 
Store clean equipment in a separate location to prevent recontamination.  
 
Use wash buckets or tubs to catch fluids from the decontamination of lighter-weight 
drilling equipment and hand-held sampling devices.  Collect the decontamination fluids and store 
them onsite in secured containers, such as DOT-approved drums, until their disposition is 
determined by laboratory analytical results. 
  
5.6 Effectiveness of Decontamination Procedures 
A decontamination program must incorporate quality control measures to determine the 
effectiveness of cleaning methods.  Quality control measures typically include collection of 
equipment blank samples or wipe testing.  Equipment blanks consist of analyte-free water that has 
been poured over or through the sample collection equipment after its final decontamination rinse.  
Wipe testing is performed by wiping a cloth over the surface of the equipment after cleaning.  
These quality control measures provide "after-the fact" information that may be useful in 
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determining whether or not cleaning methods were effective in removing the contaminants 
of concern. 
 

6.0 RECORDS 
Describe the decontamination process in the field logbook. 
 

7.0 HEALTH AND SAFETY 
It is the responsibility of the Site Safety Office (SSO) to set up the site zones (i.e., exclusion, 
transition, and clean) and decontamination areas.  Generally, the decontamination area is located 
within the transition zone, upwind of intrusive activities, and serves as the washing area for 
both personnel and equipment to minimize the spread of contamination into the clean zone.  
For equipment, a series of buckets are set up on a visqueen-lined bermed area.  Separate 
spray bottles containing solvents (if required) and distilled water are used for final rinsing 
of equipment.  Depending on the nature of the hazards and the site location, decontamination of 
heavy equipment, such as augers, pump drop pipe, and vehicles, may be accomplished using a 
variety of techniques. 
 

Personnel responsible for equipment decontamination must adhere to the site-specific health and 
safety plan (HASP) and must wear the personal protective equipment (PPE) specified in the 
site-specific HASP.  Generally this includes, at a minimum, Tyvek coveralls, steel-toed boots with 
boot covers or steel-toed rubber boots, safety glasses, American National Standards Institute-
standard hard hats, and hearing protection (if heavy equipment is in operation).  Air monitoring by 
the SSO may result in an upgrade to the use of respirators and cartridges in the 
decontamination area; therefore, this equipment must be available onsite.  If safe alternatives are 
not achievable, discontinue site activities immediately.   
 

In addition to the aforementioned precautions, employ the following safe work practices: 
 

Chemical Hazards Associated With Equipment Decontamination 
• Avoid skin contact with and/or incidental ingestion of decontamination solutions and water. 
 

• Utilize PPE as specified in the site-specific HASP to maximize splash protection. 
 

• Refer to material safety data sheets, safety personnel, and/or consult sampling personnel 
regarding appropriate safety measures (i.e., handling, PPE including skin and respiratory). 

 

• Take the necessary precautions when handling detergents and reagents. 
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Physical Hazards Associated With Equipment Decontamination 
• To avoid possible back strain, it is recommended to raise the decontamination area 1 to 

2 feet above ground level. 
 

• To avoid heat stress, over exertion, and exhaustion, it is recommended to rotate equipment 
decontamination among all site personnel. 

 
• Take necessary precautions when handling field sampling equipment.   
 
8.0 REFERENCES 
Department of Defense, United States (DoD).  2005.  Uniform Federal Policy for 

Quality Assurance Project Plans, Part 1: UFP-QAPP Manual. Final Version 1.  DoD: 
DTIC ADA 427785, EPA-505-B-04-900A.  In conjunction with the U.S. Environmental 
Protection Agency and the Department of Energy.  Washington: Intergovernmental Data 
Quality Task Force.  March. On-line updates available at:http://www.epa.gov/fedfac/pdf/-
ufp_qapp_v1_0305.pdf.   

 
9.0 ATTACHMENTS 
None. 
 

http://www.epa.gov/fedfac/pdf/ufp_qapp_v1_0305.pdf
http://www.epa.gov/fedfac/pdf/ufp_qapp_v1_0305.pdf
http://www.epa.gov/%1ffedfac/%1fpdf/%1fufp_qapp_v1_0305.pdf
http://www.epa.gov/%1ffedfac/%1fpdf/%1fufp_qapp_v1_0305.pdf


 

Standard Operating Procedure SOP-3-08 (MS) 
Soil Classification 



 
Soil Classification Standard Operating Procedure 

Procedure Number:  SOP-3-08 (MS) 
Revision Date:  May 2012 

 

1 of 18
PRINTED COPIES ARE UNCONTROLLED. CONTROLLED COPY IS AVAILABLE ON COMPANY INTRANET. 

1.0 PURPOSE 
This section sets forth standard operating procedures for soil classification.  If there are procedures 
from Resolution Consultants, state and/or federal that are not addressed in this Standard Operating 
Procedure (SOP) and are applicable to soil and rock classification then those procedures may be 
added as an appendix to the project specific Sampling and Analysis Plan (SAP). 
  
2.0 SCOPE 
This procedure shall serve as management-approved professional guidance and is consistent with 
protocol in the Uniform Federal Policy-Quality Assurance Project Plan (DoD 2005).  As professional 
guidance for specific activities, this procedure is not intended to obviate the need for professional 
judgment during unforeseen circumstances.  Deviations from this procedure while planning or 
executing planned activities must be approved by either the Contract Task Order (CTO) Manager or 
the Quality Assurance (QA) Manager, and documented. 
 
3.0 DEFINITIONS 
None. 
 
4.0 RESPONSIBILITIES 
The CTO Manager, or designee, is responsible for ensuring that these standard soil and rock 
classification procedures are followed and that a qualified individual conducts or supervises the 
projects.  A qualified individual is defined as a person with a degree in geology, hydrogeology, soil 
science, or geotechnical/civil engineering with at least 1 year of experience classifying soil. 
Supervision is defined as onsite and continuous monitoring of the individual conducting soil 
classification.  The CTO Manager is responsible for ensuring that all personnel involved in soil and 
rock classification shall have the appropriate education, experience, and training to perform their 
assigned tasks.  The CTO Manager is responsible for reviewing copies of the field boring log forms 
on a monthly basis at a minimum.  
 
QA Manager or Technical Director is responsible for ensuring overall compliance with this 
procedure.  
 
The Field Manager is responsible for ensuring that all project field staff follow these procedures. 
 
Field personnel are responsible for the implementation of this procedure. 
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5.0 SOIL CLASSIFICATION 
The basic purpose of the classification of soil is to thoroughly describe the physical characteristics 
of the sample and to classify it according to an appropriate soil classification system.  The 
Unified Soil Classification System (USCS) was developed so that soils could be described on a 
common basis by different investigators and serve as a "shorthand" description of soil.  A 
classification of a soil in accordance with the USCS includes not only a group symbol and name, but 
also a complete word description. 
 
Describing soil on a common basis is essential so that soil described by different site qualified 
personnel is comparable.  Site individuals describing soil as part of site activities must use the 
classification system described herein to provide the most useful geologic database for all present 
and future subsurface investigations and remedial activities. 
 
The site geologist or other qualified individual shall describe the soil and record the description in a 
boring log or logbook.  The essential items in any written soil description are as follows: 
 
• Classification group name (e.g., silty sand) 
• Color, moisture, and odor 
• Range of particle sizes and maximum particle size 
• Approximate percentage of boulders, cobbles, gravel, sand, and fines 
• Plasticity characteristics of the fines 
• In-place conditions, such as consistency, density, and structure 
• USCS classification symbol 
 
The USCS serves as ”shorthand“ for classifying soil into 15 basic groups: 
 
• GW1 Well graded (poorly sorted) gravel (>50 percent gravel, <5percent fines) 
• GP1 Poorly graded (well sorted) gravel (>50percent gravel, <5percent fines) 
• GM1 Silty gravel (>50 percent gravel, >15 percent silt) 
• GC1 Clayey gravel (>50 percent gravel, >15 percent clay) 
• SW1 Well graded (poorly sorted) sand (>50 percent sand, <5 percent fines) 
• SP1 Poorly graded (well sorted) sand (>50 percent sand, <5 percent fines) 

                                                      

1 If percentage of fine is 5 percent to 15 percent, a dual identification shall be given (e.g., a soil with more than 50 percent poorly sorted 
gravel and 10 percent clay is designated GW-GC. 
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• SM1 Silty sand (>50 percent sand, >15 percent silt) 
• SC1 Clayey sand (>50 percent sand, >15 percent clay) 
• ML2 Inorganic, low plasticity silt (slow to rapid dilatancy, low toughness, and plasticity) 
• CL2 Inorganic, low plasticity (lean) clay (no or slow dilatancy, medium toughness and 

plasticity) 
• MH2 Inorganic elastic silt (no to slow dilatancy, low to medium toughness and plasticity) 
• CH2 Inorganic, high plasticity (fat) clay (no dilatancy, high toughness, and plasticity) 
• OL Organic low plasticity silt or organic silty clay  
• OH Organic high plasticity clay or silt  
• PT Peat and other highly organic soil  
 
Figure 1 defines the terminology of the USCS. Flow charts presented in Figure 2 and Figure 3 
indicate the process for describing soil.  The particle size distribution and the plasticity of the fines 
are the two properties of soil used for classification.  In some cases, it may be appropriate to use a 
borderline classification (e.g., SC/CL) if the soil has been identified as having properties that do not 
distinctly place the soil into one group.  
 
5.1 Estimation of Particle Size Distribution 
One of the most important factors in classifying a soil is the estimated percentage of soil 
constituents in each particle size range.  Being proficient in estimating this factor requires extensive 
practice and frequent checking.  The steps involved in determining particle size distribution are 
listed below: 
 
1. Select a representative sample (approximately 1/2 of a 6-inch long by 2.5-inch diameter 

sample liner). 
 

2. Remove all particles larger than 3 inches from the sample.  Estimate and record the percent 
by volume of these particles.  Only the fraction of the sample smaller than 3 inches is 
classified. 
 

                                                      

2 If the soil is estimated to have 15 percent to 25 percent sand or gravel, or both, the words “with sand” or “with gravel” (whichever 
predominates) shall be added to the group name (e.g., clay with sand, CL; or silt with gravel, ML). If the soil is estimated to have 
30 percent or more sand or gravel, or both, the words “sandy” or “gravely” (whichever predominates) shall be added to the group name 
(e.g., sandy clay, CL). If the percentage of sand is equal to the percent gravel, use “sandy.” 
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Figure 1: Unclassified Soil Classification System (USCS) 
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Figure 2: Flow Chart for Fine Grain Soil Classification 
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Figure 3: Flow Chart for Soil with Gravel 
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3. Estimate and record the percentage of dry mass of gravel (less than 3 inches and greater 
than 1/4 inch). 
 

4. Considering the rest of the sample, estimate, and record the percentage of dry mass of 
sand particles (about the smallest particle visible to the unaided eye). 
 

5. Estimate and record the percentage of dry mass of fines in the sample (do not attempt to 
separate silts from clays). 
 

6. Estimate percentages to the nearest 5 percent.  If one of the components is present in a 
quantity considered less than 5 percent, indicate its presence by the term “trace”. 
 

7. The percentages of gravel, sand, and fines must add up to 100 percent.  “Trace” is not 
included in the 100 percent total. 

 

5.2 Soil Dilatancy, Toughness, and Plasticity 
5.2.1 Dilatancy 
To evaluate dilatancy, follow these procedures: 
 

1. From the specimen, select enough material to mold into a ball about 1/2 inch 
(12 millimeters [mm]) in diameter.  Mold the material, adding water if necessary, until it has 
a soft, but not sticky, consistency. 

 

2. Smooth the soil ball in the palm of one hand with the blade of a knife or small spatula. 
Shake horizontally, striking the side of the hand vigorously against the other hand several 
times.  Note the reaction of water appearing on the surface of the soil.  Squeeze the sample 
by closing the hand or pinching the soil between the fingers, and note the reaction as none, 
slow, or rapid in accordance with the criteria in Table 1.  The reaction is the speed with 
which water appears while shaking, and disappears while squeezing. 

 
Table 1 

Criteria for Describing Dilatancy 
Description Criteria 

None No visible change in specimen. 
Slow Water appears slowly on the surface of the specimen during shaking and does not disappear or 

disappears slowly upon squeezing. 
Rapid Water appears quickly on the surface of the specimen during shaking and disappears quickly upon 

squeezing. 
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5.2.2 Toughness 
Following the completion of the dilatancy test, shape the test specimen into an elongated pat and 
roll it by hand on a smooth surface or between the palms into a thread about 1/8 inch (3 mm) in 
diameter.  (If the sample is too wet to roll easily, spread it into a thin layer and allow it to lose 
some water by evaporation.)  Fold the sample threads and re-roll repeatedly until the thread 
crumbles at a diameter of about 1/8 inch.  The thread will crumble at a diameter of 1/8 inch when 
the soil is near the plastic limit.  Note the pressure required to roll the thread near the plastic limit. 
Also, note the strength of the thread.  After the thread crumbles, lump the pieces together and 
knead it until the lump crumbles.  Note the toughness of the material during kneading.  Describe 
the toughness of the thread and lump as low, medium, or high in accordance with the criteria in 
Table 2.  

 
Table 2 

Criteria for Describing Toughness 
Description Criteria 

Low Only slight pressure is required to roll the thread near the plastic limit. The thread and the lump are 
weak and soft. 

Medium Medium pressure is required to roll the thread near the plastic limit. The thread and the lump have 
medium stiffness. 

High Considerable pressure is required to roll the thread near the plastic limit. The thread and the lump 
have very high stiffness. 

 
5.2.3 Plasticity 
The plasticity of a soil is defined by the ability of the soil to deform without cracking, the range of 
moisture content over which the soil remains in a plastic state, and the degree of cohesiveness at 
the plastic limit.  The plasticity characteristic of clays and other cohesive materials is defined by the 
liquid limit and plastic limit.  The liquid limit is defined as the soil moisture content at which soil 
passes from the liquid to the plastic state as moisture is removed.  The test for the liquid limit is a 
laboratory, not a field, analysis.  
 
The plastic limit is the soil moisture content at which a soil passes from the plastic to the semi-solid 
state as moisture is removed.  The plastic limit test can be performed in the field and is indicated 
by the ability to roll a 1/8-inch (0.125-inch) diameter thread of fines, the time required to roll the 
thread, and the number of times the thread can be re-rolled when approaching the plastic limit.  
 
The plasticity tests are not based on natural soil moisture content, but on soil that has been 
thoroughly mixed with water.  If a soil sample is too dry in the field, add water prior to performing 
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classification.  If a soil sample is too sticky, spread the sample thin and allow it to lose some soil 
moisture.  
 
Table 3 presents the criteria for describing plasticity in the field using the rolled thread method. 
 

Table 3 
Criteria for Describing Plasticity 

Description Criteria 

Non-Plastic A 1/8-inch thread cannot be rolled. 
Low Plasticity The thread can barely be rolled. 

Medium Plasticity The thread is easy to roll and not much time is required to reach the plastic limit. 
High Plasticity It takes considerable time rolling the thread to reach the plastic limit. 

 
5.2.4 Angularity 
The following criteria describe the angularity of the coarse sand and gravel particles: 
 
• Rounded particles have smoothly-curved sides and no edges. 

 
• Subrounded particles have nearly plane sides, but have well-rounded corners and edges. 

 
• Subangular particles are similar to angular, but have somewhat rounded or 

smooth edgesand. 
 

• Angular particles have sharp edges and relatively plane sides with unpolished surfaces. 
Freshly broken or crushed rock would be described as angular. 

 

5.2.5 Color, Moisture, and Odor 
The natural moisture content of soil is very important.  Table 4 shows the terms for describing the 
moisture condition and the criteria for each. 
 

Table 4 
Soil Moisture Content Qualifiers 

Qualifier Criteria 

Dry Absence of moisture, dry to the touch 
Moist Damp but no visible water 
Wet Visible water, usually soil is below water table 
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Color is described by hue and chroma using the Munsell Soil Color Chart (Munsell 2000).  For 
uniformity, all site geologists shall utilize this chart for soil classification.  Doing so will facilitate 
correlation of geologic units between boreholes logged by different geologists The Munsell Color 
Chart is a small booklet of numbered color chips with names like “5YR 5/6, yellowish-red.”  Note 
mottling or banding of colors.  It is particularly important to note and describe staining because it 
may indicate contamination. 
 
In general, wear a respirator if strong organic odors are present.  If odors are noted, describe them 
if they are unusual or suspected to result from contamination.  An organic odor may have the 
distinctive smell of decaying vegetation.  Unusual odors may be related to hydrocarbons, solvents, 
or other chemicals in the subsurface.  An organic vapor analyzer may be used to detect the 
presence of volatile organic contaminants.  
 
5.2.6 In-Place Conditions 
Describe the conditions of undisturbed soil samples in terms of their density/consistency 
(i.e., compactness), cementation, and structure utilizing the following guidelines:  
 
5.2.6.1 Density/Consistency 
Density and consistency describe a physical property that reflects the relative resistance of a soil to 
penetration.  The term “density” is commonly applied to coarse to medium-grained sediments 
(i.e., gravels, sands), whereas the term “consistency” is normally applied to fine-grained sediments 
(i.e., silts, clays).  There are separate standards of measure for both density and consistency that 
are used to describe the properties of a soil.  
 
The density or consistency of a soil is determined by observing the number of blows required to 
drive a 1 3/8-inch (35 mm) diameter split barrel sampler 18 inches using a drive hammer weighing 
140 lbs (63.5 kilograms [kg]) dropped over a distance of 30 inches (0.76 meters).  Record the 
number of blows required to penetrate each 6 inches of soil in the field boring log during sampling. 
The first 6 inches of penetration is considered to be a seating drive; therefore, the blow count 
associated with this seating drive is recorded, but not used in determining the soil 
density/consistency. The sum of the number of blows required for the second and third 6 inches of 
penetration is termed the “standard penetration resistance,” or the “N-value.”  The observed 
number of blow counts must be corrected by an appropriate factor if a different type of sampling 
device (e.g., Modified California Sampler with liners) is used.  For a 2 3/8-inch inner diameter (I.D.) 
Modified California Sampler equipped with brass or stainless steel liners and penetrating a 
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cohesionless soil (sand/gravel), the N-value from the Modified California Sampler must be divided 
by 1.43 to provide data that can be compared to the 1 3/8-inch diameter sampler data.  
 
For a cohesive soil (silt/clay), the N-value for the Modified California Sampler should be divided by 
a factor of 1.13 for comparison with 1 3/8-inch diameter sampler data.  
 
Drive the sampler and record blow counts for each 6-inch increment of penetration until one of the 
following occurs:  
 
• A total of 50 blows have been applied during any one of the three 6-inch increments; a 

50-blow count occurrence shall be termed “refusal” and noted as such on the boring log. 
 

• A total of 150 blows have been applied. 
 

• The sampler is advanced the complete 18 inches without the limiting blow counts occurring, 
as described above. 

 
If the sampler is driven less than 18 inches, record the number of blows per partial increment on 
the boring log.  If refusal occurs during the first 6 inches of penetration, the number of blows will 
represent the N-value for this sampling interval.  Table 5 and Table 6 present representative 
descriptions of soil density/consistency vs. N-values. 
 

Table 5 
Measuring Soil Density with a California Sample — Relative Density (Sands, Gravels) 
 Field Criteria (N-Value) 

Description 1 3/8 in. ID Sampler 2 in. ID Sampler using 1.43 factor 

Very Loose 0–4 0–6 
Loose 4–10 6–14 
Medium Dense 10–30 14–43 
Dense 30–50 43–71 
Very Dense > 50 > 71 
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Table 6 
Measuring Soil Density with a California Sampler — Fine Grained Cohesive Soil 

 Field Criteria (N-Value) 
Description 1 3/8 in. ID Sampler 2 in. ID Sampler using 1.13 factor 

Very Soft 0–2 0–2 
Soft 2–4 2–4 
Medium Stiff 4–8 4–9 
Stiff 8–16 9–18 
Very Stiff 16–32 18–36 
Hard > 32 > 36 

 
For undisturbed fine-grained soil samples, it is also possible to measure consistency with a 
hand-held penetrometer.  The measurement is made by placing the tip of the penetrometer against 
the surface of the soil contained within the sampling liner or shelby tube, pushing the penetrometer 
into the soil a distance specified by the penetrometer manufacturer, and recording the pressure 
resistance reading in pounds per square foot (psf).  The values are as follows (Table 7):  
 

Table 7 
Measuring Soil Consistency with a Hand-Held Penetrometer 

Description Pocket Penetrometer Reading (psf) 

Very Soft 0–250 
Soft 250–500 
Medium Stiff 500–1000 
Stiff 1000–2000 
Very Stiff 2000–4000 
Hard >4000 

 
Consistency can also be estimated using thumb pressure using Table 8. 
 

Table 8 
Measuring Soil Consistency Using Thumb Pressure 

Description Criteria 

Very Soft Thumb will penetrate soil more than 1 inch (25 mm) 
Soft Thumb will penetrate soil about 1 inch (25 mm) 
Firm Thumb will penetrate soil about 1/4 inch (6 mm) 
Hard Thumb will not indent soil but readily indented with thumbnail 

Very Hard Thumbnail will not indent soil 
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5.2.6.2 Cementation 
Cementation is used to describe the friability of a soil. Cements are chemical precipitates that 
provide important information as to conditions that prevailed at the time of deposition, or 
conversely, diagenetic effects that occurred following deposition.  Seven types of chemical cements 
are recognized by Folk (1980).  They are as follows:  
 
1. Quartz — siliceous  

 
2. Chert — chert-cemented or chalcedonic  

 
3. Opal — opaline  

 
4. Carbonate — calcitic, dolomitic, sideritic (if in doubt, calcareous should be used)  

 
5. Iron oxides — hematitic, limonitic (if in doubt, ferruginous should be used)  

 
6. Clay minerals — if the clay minerals are detrital or have formed by recrystallization of a 

previous clay matrix, they are not considered to be a cement.  Only if they are chemical 
precipitates, filling previous pore space (usually in the form of accordion-like stacks or 
fringing radial crusts) should they be included as “kaolin-cemented,” “chlorite-cemented,” 
etc.  
 

7. Miscellaneous minerals — pyritic, collophane-cemented, glauconite-cemented, gypsiferous, 
anhydrite-cemented, baritic, feldspar-cemented, etc.  

 
The degree of cementation of a soil is determined qualitatively by utilizing finger pressure on the 
soil in one of the sample liners to disrupt the gross soil fabric.  The three cementation descriptors 
are as follows:  
 
1. Weak — friable; crumbles or breaks with handling or slight finger pressure 
2. Moderate — friable; crumbles or breaks with considerable finger pressure 
3. Strong — not friable; will not crumble or break with finger pressure 
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5.2.6.3 Structure 
This variable is used to qualitatively describe physical characteristics of soil that are important to 
incorporate into hydrogeological and/or geotechnical descriptions of soil at a site.  Appropriate soil 
structure descriptors are as follows: 
 
• Granular — spherically shaped aggregates with faces that do not accommodate adjoining 

faces 
 

• Stratified — alternating layers of varying material or color with layers at least 6 mm 
(1/4 inch) thick; note thickness 
 

• Laminated — alternating layers of varying material or color with layers less than 6 mm 
(1/4 inch) thick; note thickness 
 

• Blocky — cohesive soil that can be broken down into small angular or subangular lumps 
that resist further breakdown 
 

• Lensed — inclusion of a small pocket of different soil, such as small lenses of sand, should 
be described as homogeneous if it is not stratified, laminated, fissured, or blocky.  If lenses 
of different soil are present, the soil being described can be termed homogeneous if the 
description of the lenses is included 
 

• Prismatic or Columnar — particles arranged about a vertical line, ped is bounded by planar, 
vertical faces that accommodate adjoining faces; prismatic has a flat top; columnar has a 
rounded top 
 

• Platy — particles are arranged about a horizontal plane 
 
5.2.6.4 Other Features 
• Mottled — soil that appears to consist of material of two or more colors in 

blotchy distribution 
 

• Fissured — breaks along definite planes of fracture with little resistance to fracturing 
(determined by applying moderate pressure to sample using thumb and index finger) 
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• Slickensided — fracture planes appear polished or glossy, sometimes striated 
(parallel grooves or scratches) 

 
5.2.7 Development of Soil Description 
Develop standard soil descriptions according to the following examples.  There are three principal 
categories under which all soil can be classified.  They are described below. 
 
5.2.7.1 Coarse-grained Soil 
Coarse-grained soil is divided into sands and gravels. A soil is classified as a sand if over 50 percent 
of the coarse fraction is “sand-sized.”  It is classified as a gravel if over 50 percent of the coarse 
fraction is composed of “gravel-sized” particles.  
 
The written description of a coarse-grained soil shall contain, in order of appearance:  Typical name 
including the second highest percentage constituent as an adjective, if applicable (underlined); 
grain size of coarse fraction; Munsell color and color number; moisture content; relative density; 
sorting; angularity; other features, such as stratification (sedimentary structures) and cementation, 
possible formational name, primary USCS classification, secondary USCS classification (when 
necessary), and approximate percentages of minor constituents (i.e., sand, gravel, shell fragments, 
rip-up clasts) in parentheses. 
 

Example: POORLY-SORTED SAND WITH SILT, medium- to coarse-grained, light olive gray, 
5Y 6/2, saturated, loose, poorly sorted, subrounded clasts, SW/SM (minor silt with 
approximately 20 percent coarse-grained sand-sized shell fragments, and 80 percent 
medium-grained quartz sand, and 5 percent to 15 percent ML). 

 
5.2.7.2 Fine-grained Soil 
Fine-grained soil is further subdivided into clays and silts according to its plasticity.  Clays are 
rather plastic, while silts have little or no plasticity.  
 
The written description of a fine-grained soil should contain, in order of appearance:  Typical name 
including the second highest percentage constituent as an adjective, if applicable (underlined); 
Munsell color; moisture content; consistency; plasticity; other features, such as stratification, 
possible formation name, primary USCS classification, secondary USCS classification (when 
necessary), and the percentage of minor constituents in parentheses. 
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Example: SANDY LEAN CLAY, dusky red, 2.5 YR 3/2, moist, firm, moderately plastic, thinly 
laminated, CL (70 percent fines, 30 percent sand, with minor amounts of 
disarticulated bivalves [about 5 percent]). 

 
5.2.7.3 Organic Soil 
For highly organic soil, describe the types of organic materials present as well as the type of soil 
constituents present using the methods described above.  Identify the soil as an organic soil, 
OL/OH, if the soil contains enough organic particles to influence the soil properties.  Organic soil 
usually has a dark brown to black color and may have an organic odor.  Often, organic soils will 
change color, (e.g., from black to brown) when exposed to air.  Some organic soils will lighten in 
color significantly when air-dried. Organic soils normally will not have a high toughness or plasticity. 
The thread for the toughness test will be spongy. 
 

Example: ORGANIC CLAY, black, 2.5Y, 2.5/1, wet, soft, low plasticity, organic odor, OL 
(100 percent fines), weak reaction to HCl. 

 
6.0 RECORDS 
Document soil classification information collected during soil sampling onto the field boring logs, 
field trench logs, and into the field notebook. Copies of this information shall be placed in the 
project files. 
 
7.0 HEALTH AND SAFETY 
Observe standard health and safety practices according to the CTO-specific health and safety plan. 
Monitoring during excavation activities should determine contaminant concentrations and any 
required personal protective equipment (PPE) that may be necessary. 
 
Suggested minimum protection during soil and rock classification activities in conjunction with field 
excavations shall include disposable nitrile gloves, steel-toed boots and overboots, safety glasses, 
hearing protection, and an American National Standards Institute-standard hard hat.  Respirators 
and cartridges may be necessary depending on the contaminant concentrations and shall always be 
available on site.  At no time during classification activities are personnel to reach for debris near 
machinery that is in operation, place any samples in their mouth, or come in contact with the 
soils/rocks without the use of gloves. 
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In addition to the aforementioned precautions, employ the following safe work practices: 
 
Physical Hazards Associated With Soil Classification: 
• To avoid lifting injuries associated with large specimens, use the large muscles of the legs, 

not the back. 
 

• Be wary of uneven terrain to avoid slip/trip/fall conditions. 
 

• To avoid heat/cold stress as a result of exposure to extreme temperatures and PPE, 
drink electrolyte replacement fluids (1-2 cups/hour is recommended) and, in cases of 
extreme cold, wear fitted insulating clothing. 
 

• Be aware of restricted mobility due to PPE. 
 
8.0 REFERENCES  
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Identification of Soils (Visual, Manual Procedure).  D 2488-00. West Conshohocken, PA. 
 
Department of Defense, United States (DoD). 2005. Uniform Federal Policy for Quality Assurance 

Project Plans, Part 1: UFP-QAPP Manual.  Final Version 1. DoD: DTIC ADA 427785, EPA-505-B-
04-900A.  In conjunction with the U. S. Environmental Protection Agency and the Department of 
Energy.  Washington:  Intergovernmental Data Quality Task Force.  March.  On-line updates 
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9.0 ATTACHMENTS 
None. 
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 Well Construction Form
 

Facility/Project Name: Well ID.: 
 

Facility License Number:  Type of Well: 
Ground Water Monitoring 
Piezometer Injection  
Other__________________

Date Well Installed: 
 

Well Installed By:  
 

 
    Geologist: 
 
 

A. Protective pipe:  ft. above grade 

 B. Well casing, top elevation:  ft. MSL 

C. Land Surface Elevation:         ft. MSL  

D. Surface seal, bottom:      ft.below grade 

12. USCS classification of soil near screen: 

GP      GM       GC        GW       SP       SM 

SC       SW      ML       MH       CL       CH 

Bedrock 

13. Sieve analysis attached? Yes No 

14. Drilling method used: Rotary  HSA 

Other: 

15. Drilling fluid used: 

      Water         Air       Drilling Mud         None 

16. Drilling additives used? Yes No 

Specify: 

17: Source of water: 

E. Bentonite seal: top       ft. (depth)  

F. Fine sand: top      ft. (depth) 

G. Filter pack: top            ft. (depth) 

H. Screen joint top:                  ft. (depth)  

I. Well bottom:          f t. (depth) 

J. Filter pack: bottom   ft. (depth) 

K. Borehole: bottom . ft.( depth) 

Borehole diameter:    in. 

 
 
 
 
 
 
 

CERTIFICATION: 
I hereby certify that the information on this form is true 
and correct to the best of my knowledge: 

 
 

(Signature) 

(Company Name) 

Location of well relative to waste source: 
Upgradient   Downgradient Side-gradient Unknown 
 

Well Driller License Number: 
 
 

1. Cap and lock? Yes No 

2. Protective cover pipe: 

a. Inside diameter: in.  

b. Length:  ft. 

c. Material: Steel         Other                                            

3. Surface seal:  Bentonite Concrete 

Other: 

4. Material blw. well casing and protective pipe: 

Bentonite Annular space seal 

Other: 

5. Annular space seal: (Manufacturer name) 

a. Granular bentonite 

b.  Bentonite/Cement slurry  

  % bentonite ……. Bentonite/cement grout 
        Lbs/gal mud weight … bentonite slurry 
 
c. How installed: Tremie    Tremie pumped 

Gravity 

6. Bentonite seal:   (Manufacturer, product name) 
 

   Bentonite granules 

¼ in. 3/8 in. ½ in.  Bentonite pellets 

Other: 
7. Fine sand material: (Manufacturer, product name, mesh size) 
Volume added: ft3 

 
 

8. Filter pack material: (Manufacturer, product name, mesh   

size) 

Volume added: ft3 
 

9. Well casing:  Flush-threaded Sch 40 PVC 

Flush-threaded Sch 80 PVC 

Other: 

10. Screen material: 

a. Screen type: factory cut continuous slot 

Other: 

b. Manufacturer: 

c. Slot size: 0. in. 

d. Slotted length: ft. 

   11. Backfill material:                         or None 
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1.0 PURPOSE 
This standard operating procedure (SOP) describes the monitoring well sampling procedures.  
If there are procedures from Resolution Consultants, state and/or federal that are not addressed in 
this SOP and are applicable to monitoring well sampling, then those procedures may be added as 
an appendix to the project-specific sampling and analysis plan (SAP).   
 
2.0 SCOPE 
This procedure shall serve as management-approved professional guidance consistent with protocol 
in the Uniform Federal Policy-Quality Assurance Project Plan (DoD 2005).  As professional guidance 
for specific activities, this procedure is not intended to obviate the need for professional judgment 
during unforeseen circumstances.  Deviations from this procedure while planning or executing 
planned activities must be approved by either the Contract Task Order (CTO) Manager or the 
Quality Assurance (QA) Manager, and documented. 
 
3.0 DEFINITIONS 
None. 
 
4.0 RESPONSIBILITIES 
The CTO Manager is responsible for ensuring that these standard groundwater sampling activities 
are followed during projects.  The CTO Manager or designee shall review all groundwater sampling 
forms for completeness.  The CTO Manager is responsible for ensuring that all personnel involved 
in monitoring well sampling shall have the appropriate education, experience, and training to 
perform their assigned tasks as specified in Chief of Naval Operations Instruction 5090.1c 
(DON 2007).  The QA Manager or Technical Director is responsible for ensuring overall compliance 
with this procedure.  The Field Manager is responsible for ensuring that all project field staff follow 
these procedures. 
 
5.0 PROCEDURES 
5.1 Site Background Information 
Establish a thorough understanding of the purposes of the sampling event prior to field activities.  
Conduct a review of all available data obtained from the site and pertinent to the water sampling.  
Review well historical data including, but not limited to, well locations, sampling history, 
purging rates, turbidity problems, previously used purging methods, well installation methods, 
well completion records, well development methods, previous analytical results, presence of 
immiscible phases, historical water levels, and general hydrogeologic conditions. 
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To help minimize the potential for cross-contamination, well purging, sampling, and water level 
measurement collection shall proceed from the least contaminated to the most contaminated 
as indicated in previous analytical results or expected contaminant transport.  This order may be 
changed in the field if conditions warrant it, particularly if dedicated sampling equipment is used.  
A review of prior sampling procedures and results may also identify which purging and 
sampling techniques are appropriate for the parameters to be tested under a given set of 
field conditions. 
 
5.2 Groundwater Analysis Selection 
Establish the requisite field and laboratory analyses prior to water sampling.  Determine the 
appropriate and required types and numbers of QA/quality control (QC) samples to be collected 
(if not specified in the SAP), as well as the type and volume of sample preservatives, the number of 
sample shipping containers (e.g., coolers), and the quantity of ice or other chilling materials.  
The sampling personnel shall ensure that the appropriate number and size sample containers are 
brought to the site, including extras in case of breakage or unexpected field conditions.  
The analytical requirements for groundwater analyses should be specified in the project-specific 
work plan or SAP.   
 
5.3 Sampling Methods 
The utilized sampling methodology shall allow for the collection of a groundwater sample in as 
undisturbed a condition as possible, minimizing the potential for volatilization or aeration during 
collection and transfer to sample containers.  A variety of methods exist including 
submersible pumps, bladder pumps, peristaltic pumps, and bailers.  Dedicated tubing should be 
used if at all possible and sampling equipment should be constructed of inert material consisting of 
either stainless steel, polyethylene, Teflon, or polyvinyl chloride.  The selected pump type must 
take into account water depth, total depth of well, and the lift capacity of pump — 
typically available from the pump manufacturer.  If depth to water is greater than 50 feet, then the 
pumps performance curves should be evaluated to ensure a sustained pumping rate can be 
maintained for continual flow.  Sampling materials must be compatible with site contaminants and 
dedicated tubing should always be used, if possible.  The various types of sampling devices, 
their advantages and disadvantages are described in the following paragraphs.   
 
Bailers 
A single- or double-check valve Teflon or stainless steel bailer equipped with a bottom discharging 
device can be utilized to collect groundwater samples.  Bailers have a number of disadvantages, 
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including a tendency to alter the chemistry of groundwater samples due to degassing, volatilization, 
mixing, and aeration; the possibility of creating high groundwater entrance velocities; differences in 
operator techniques resulting in variable samples; and difficulty in determining where in the 
water column the sample was collected.  Therefore, bailers should be used for 
groundwater sampling only when other types of sampling devices cannot be utilized for technical or 
logistical reasons.  The QA Manager or Technical Director must approve the use of bailers for 
groundwater sampling in advance, or as approved in a SAP. 
 
Bailers must be constructed of materials compatible with the analytes of interest.  Use 
disposable bailers when sampling grossly contaminated sample sources.  Lanyards must be made 
of non-reactive, non-leachable material.  They may be cotton twine, nylon, stainless steel, or 
may be coated with Teflon, Polyethylene or Polypropylene.   
 
Plastic sheeting must be placed around the well so that the bailer lanyard or rope is not in contact 
with ground.  Bailers are lowered into the top of the water column, allowed to fill, and removed.  
Bailer samples are collected by slowly and gently lowering the bailer down the well until the top of 
the bailer is below the groundwater surface.  Care should be taken to avoid sample disturbance and 
to minimize aeration of samples or groundwater in the well.  It is critical that bailers be slowly and 
gently immersed into the top of the water column, particularly during final stages of purging, to 
minimize turbidity and disturbance of volatile organic constituents.  Do not allow any bailer to 
fall freely into the well; minimize contact with the well sides and avoid contact with the bottom 
since this may allow any attached or settled out sediments to be incorporated into the samples.  
Retrieve the bailer slowly.  Carefully empty groundwater samples directly into the 
appropriate containers. 
 
New bailer rope should be attached to the bailer between samples and after decontamination, 
if non-disposable bailers are used.  If a bailer was used to purge the well, it may also be used to 
sample the well and new bailer rope is not required between purging and sampling.   
 
Bladder Pumps 
A gas-operated Teflon or stainless steel bladder pump with adjustable flow control and equipped 
with Teflon-lined tubing can be effectively utilized to collect a groundwater sample and 
is considered to be the best overall device for sampling inorganic and organic constituents.  
Operate positive gas displacement bladder pumps in a continuous manner so that they minimize 
discharge pulsation that can aerate samples in the return tube or upon discharge.  If a 
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bladder pump is utilized for the well purging process, the same bladder pump can also be utilized 
for sample collection after purging is complete.   
 
When using a compressor, take several precautions.  First, position any fuel-operated compressor 
downwind of the well and point of sample collection.  Second, ensure the purge water exiting the 
well is collected into a drum or bucket.  Finally, connect the compression hose from the well pump 
to the control box.  Do not connect the compression hose from the compressor to the control box 
until after the engine has been started.   
 
When all precautions are completed and the engine has been started, connect the compression 
hose to the control box.  Slowly adjust the control knobs so as to discharge water in the shortest 
amount of time but maintaining a near constant flow.  This does not mean that the compressor 
must be set so as to discharge the water as hard as possible.  The optimal setting is one that 
produces the largest volume of purge water per minute (not per purge cycle) while maintaining a 
near constant flow rate. 
 
Prior to sampling, adjust the flow or purge rate to yield 100 to 300 milliliters/minute (mL/min).  
Avoid settings that produce pulsating streams of water instead of a steady stream.  Operate the 
pump at this low flow rate for several minutes to ensure that the groundwater being sampled is 
being withdrawn at a low extraction rate.  The flow rate of 100 mL/min must be obtained so as not 
to cause fluctuation in pH, pH-sensitive analytes, and the loss of volatile constituents.  Higher flow 
rates can be used once the samples for the analysis of volatile components have been collected.  
At no time shall the sample flow rate exceed the flow rate used while purging.  Preserve the natural 
conditions of the groundwater, as defined by pH, dissolved oxygen (DO), specific conductance, 
temperature, turbidity, and oxidation/reduction potential (ORP). 
 
For those samples requiring filtration, it is recommended to use in-line high capacity filter after all 
nonfiltered samples have been collected. 
 
Passive Diffusion Bags 
Passive diffusion bag samplers are bags comprised of low-density polyethylene plastic and 
containing analyte-free water, preferably with no headspace.  The bags are deployed, with stainless 
steel weights, to the desired sample interval and are allowed to equilibrate with the water at the 
point of deployment in the well.  A deployment period of a minimum of 14 days is recommended to 
ensure equilibration prior to removal. 
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After 14 days, the bags are removed and opened with a puncture device or other cutting implement 
and the contents transferred to containers for sampling or field measurement. 
 
Peristaltic Pumps  
A peristaltic pump is a type of positive displacement pump that lifts the water in a well by vacuum.  
The sample tubing is connected to flexible silicon hose fitted between rotating cams inside the 
pump casing that compresses the flexible tube as the rotor turns, creating a vacuum within the 
tube which lifts the water.  In peristaltic pumps, no moving part of the pump is in contact with the 
water, thus forgoing the need for pump decontamination.  The pumps are simple to operate, 
generally trouble free and quite inexpensive requiring only a 12-volt battery to power.   
 
Peristaltic pumps may use a vacuum-trap method to collect non-volatile organic compound (VOC) 
samples.  In this method, a pre-cleaned “transfer bottle” is connected between the peristaltic pump 
and the Teflon intake tubing installed in the well.  As the pump evacuates air from the 
transfer bottle, the vacuum created causes the transfer bottle to fill with groundwater avoiding 
water contact with the flexible silicon tubing.  The water aliquot in the transfer bottle is used to fill 
the appropriate sample containers.   
 
Using a peristaltic pump to collect samples for VOCs requires special technique.  The intake tube in 
the well is allowed to fill, the pump is shutoff and the tubing is retrieved from the well.  In 
some cases, an inline valve is placed before the pump and is closed to ensure the sample does not 
drain from the intake tubing while it is being withdrawn from the well.  Alternatively, the 
intake tubing may be crimped to retain the water.  Sample containers should be filled by draining 
the water from the bottom of the intake tube by either breaking the vacuum or reversing the 
pump flow direction.  Special care should be taken if the pump is reversed so that water that 
contacted the silicon tubing is not collected as part of the sample or that water from the 
purge collection container is not siphoned into sample container.  Groundwater contact with the 
pump’s silicon tubing should be avoided as the tubing may strip low level VOCs from the sample or 
components of the silicon tubing may interfere with the sampling results.   
 
If depth to water in the well is greater than 28 to 30 feet, the peristaltic pump will not lift the water 
and an alternate sampling device will be necessary.   
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Submersible Pumps 
When operated under low-flow rate conditions (mL/min or less), submersible pumps are as 
effective as bladder pumps in acquiring samples for volatile organic analysis as well as 
other analytes.  The submersible pump must be specifically designed for groundwater sampling 
(i.e., pump composed of stainless steel and Teflon, sample discharge lines composed of Teflon) and 
must have a controller mechanism allowing the required low flow rate.  Ensure the purge water 
exiting the well is collected into a drum or bucket.  Adjust the pump rate so that flow is continuous 
and does not pulsate to avoid aeration and agitation within the sample discharge lines.  Run the 
pump for several minutes at the low flow rate used for sampling to ensure that the groundwater in 
the lines was obtained at the low flow rate.  Higher pumping rates than 100 to 300 mL/min may be 
used when collecting samples to be analyzed for non-volatile constituents, if significant drawdown 
does not occur. 
 
5.4 Groundwater Sampling Procedures 
5.4.1 Measurement of Static Water Level and Purge Volume Calculations 
Verify the identification of the monitoring well by examining markings, sign plates, placards or 
other designations.  Remove the well cover and remove all standing water around the top of the 
well casing (manhole) before opening the well cap.  Inspect the exterior protective casing of the 
monitoring well for damage and document the results of the inspection if there is a problem.  It is 
recommended that you place a protective ground covering (like plastic sheeting) around the 
well head.  Replace the covering if it becomes soiled or ripped.  Inspect the well lock and determine 
whether the cap fits tightly.  Replace the cap if necessary.  Document all observations in 
the logbook. 
 
Use an electronic probe to determine the water level.  Decontaminate all equipment before use per 
SOP 3-06, Equipment Decontamination.  Measure the depth to groundwater from the top of 
well casing to the nearest 0.01 foot and always measure from the same reference point or 
survey datum mark on the well casing.  If there is no reference mark, measure from the north side 
of the casing.  Record the measurement and the reference point in the logbook. 
 
The device used to measure the water level surface and depth of the well shall be sufficiently 
sensitive and accurate in order to obtain a measurement to the nearest 0.01 foot reliably.  
An electronic water level meter will usually be appropriate for this measurement; however, when 
the groundwater within a particular well is highly contaminated, an electronic interface probe 
should be used to determine the presence of light, non-aqueous phase liquids (LNAPLs) and/or 
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dense, non-aqueous phase liquids (DNAPLs).  Measurements should be from the top and the 
bottom of the product.  Water levels containing LNAPL must be corrected for density effects to 
accurately determine the elevation of the water table. 
 
If well development or drilling data indicates a potential for immiscible phase layers in groundwater, 
complete the following steps for detecting the presence of LNAPL and DNAPL before the well is 
evacuated for conventional sampling: 
 
1. Carefully remove the well cap and release any pressure that may have accumulated from 

possible gasses or pressure changes between the inside and outside of well.   
 
2. Sample the headspace in the wellhead immediately after the well is opened for organic 

vapors using an organic vapor analyzer such as a photoionization detector or 
flame-ionization detector, and record the measurements in the logbook. 

 
3. Lower an interface probe into the well to determine the existence of any immiscible layer(s), 

LNAPL and/or DNAPL, and record the measurements in the logbook. 
 
4. Confirm the presence or absence of an immiscible phase by slowly lowering a clear bailer to 

the appropriate depth, then visually observing the results after sample recovery. 
 
If the well contains an immiscible phase, it may be desirable to sample this phase separately.  
It may not be meaningful to conduct water sample analysis of water obtained from a well 
containing LNAPLs or DNAPLs.  Consult the CTO Manager and QA Manager or Technical Director if 
this situation is encountered. 
 
5.4.2 Water Column Determination 
If the total well depth is not available, the well should be sounded using a decontaminated 
weighted tape.  A water level probe should not be used for sounding a well as the meter will be 
short circuited due to excessive head pressures overcoming the probe’s seals.  Note that wells 
which have not been sampled for a long period could be sufficiently silted-in to require 
re-development prior to sampling.  It is therefore recommended that sufficient planning be included 
in a work activity to allow at least 24 hours to sound any wells to be sampled and redevelop for 
which a layer of silt at the bottom of the well screen may be present.   
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Subtract the depth to the top of the water column from the total well depth to determine the length 
of the water column.  Calculate the total volume of water in gallons in the well using the following 
equation:  
 

hdv 2)041.0(=  
 
Where:  
v = volume in gallons  
d = well diameter in inches 
h = height of the water column in feet 
 
The total volume of water in the well may also be determined with the following equation by using 
a casing volume per foot factor (gallons per foot of water) for the appropriate diameter well:  

 
 
 

  
Where:   
v = volume in gallons 
h = height of the water column in feet  
 

Table 1 
Well Purging Volumes for Variable Well Casing Diameters 

Casing Internal Diameter (inches) Approximate Gallons per Foot of Water 
0.75 0.02 

1 0.04 
1.25 0.06 

2 0.16 
3 0.37 
4 0.65 
5 1.02 
6 1.47 
12 5.88 

 
5.5 Low Flow Purging and Water Quality Parameter Monitoring   
The low-flow purging is the method of choice for collecting representative groundwater and offers 
the advantage over traditional three-well volume purges in that it generates minimal 
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investigation-derived waste and commonly generates a higher quality groundwater sample.  
This method is based on the procedure described in Low-Flow (Minimal Drawdown), Ground-Water 
Sampling Procedures, (Puls and Barcelona, USEPA, April 1996).    
 
This procedure is typically accomplished by measuring field parameters at periodic intervals during 
purging with a flow-through cell container that allows field personnel to constantly monitor 
field water quality parameters such as temperature, pH, dissolved oxygen, and 
specific conductance.  Other techniques or containers can be used to collect samples for 
periodic measurements, provided that periodic and representative samples can be collected. 
 
Low-flow purging does not require the calculation of the water volume in the well, since purging is 
based solely on indicator parameter stabilization.  Instead, the volume of the pump and 
discharge tubing are used to determine field measurement frequency and/or the minimum 
purge volume.  Pump chamber or bladder volumes can be obtained from the manufacturer.  
Volumes of the sample tubing can be calculated or taken from Table 2. 
 

Table 2 
Equipment Volumes for Variable Tube Diameters 

Discharge Tubing Volumes 

Tubing Diameter (inches) Volume per foot 

1/2 OD and 3/8 ID 20 mL 

3/8 OD and 1/4 ID 10 mL 

1/4 OD and 1/8 ID 5 mL 
 
Notes: 
OD = outer diameter 
ID = inner diameter 
mL = milliliter 

 
Well casing volumes should still be calculated and recorded on field information forms in the event 
parameter stabilization is not achieved after a three-casing-volume purge (see 
following subsection). 
 
Sampling equipment volumes are calculated and recorded for use in determining the frequency of 
field measurements.  Depending on the equipment configuration, calculate and record the volume 
of the pump and sample tubing using the methodology previously described (the volumes are 
typically converted to liters).  The frequency of field readings is based on the time required to 
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purge at least one volume of the pump and tubing system.  For example, a pump and 
tubing volume of 500 mL purged at a rate of 250 mL/min will be purged in 2 minutes; 
readings should be at least 2 minutes apart.   
 
The purging process removes sufficient water from within the well screen zone to obtain a sample 
that is representative of actual aquifer conditions adjacent to the well.  The pump intake location is 
established for dedicated pumps.  For non-dedicated pumps, the intake is placed within the 
screened interval, typically in the center of the screen.  If the water column in the screen is shorter 
than the overall screen length, the pump should be placed lower in the screen but no lower than 
about 6 to 12 inches from the bottom of the screen to avoid picking up any settled solids in 
the well. 
 
Typically, a pumping rate less than 1,000 mL/min is used and it is dependent on site-specific 
conditions.  The pumping rate should be established based on where drawdown achieves 
stabilization and not an arbitrary drawdown limit.  Excessive pumping rates (more than 
1,000 mL/min) should be avoided so as to avoid turbidity as a result of aquifer shearing and 
water cascading through the well screen and potentially stripping VOCs.  Flow rate is determined by 
measuring the time it takes to fill a calibrated container.  Drawdown is monitored by measuring the 
water level below the top of the well casing with a water level indicator or similar device 
(e.g., transducer) while pumping.  Flow rates and drawdown are recorded on a field logbook, 
field data form or with a data logger. 
 
• Measure water level prior to initiating purging; 
 
• Calculate well volumes, if required by permit; 
 
• Calculate sampling system volume and determine indicator parameter 

measurement frequency; 
 
• Connect the flow-through cell to the discharge tube from the pump; 
 
• Begin purge at a rate of 100 to 200 mL/min (or at a rate determined from prior events); 
 
• Check drawdown with a water level monitor while pumping; 
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• If drawdown stabilizes quickly, increase the pumping rate in increments of 100 mL/min until 
drawdown increases, then reduce the rate slightly after a few minutes to achieve a 
stable pumping water level; 

 
• If the water level continues to drop, reduce purge rate by 100 mL/min increments until the 

water level stabilizes; 
 
• Once water level stabilization is achieved, proceed to indicator parameter stabilization.  

Attempts should be made to avoid purging well to dryness, which can usually be 
accomplished by slowing the purge rate.  If after continued reductions in the flow rate the 
well goes dry, the well should be sampled immediately after a sufficient volume of water 
has recovered in the well. 

 
• If, after three well volumes have been removed, the chemical parameters have not 

stabilized according to the above criteria, the sampling team may elect to collect a sample. 
 
Parameter Stabilization 
Parameter stabilization ensures that the well is adequately purged and sampled groundwater is 
representative of formation water.  In order to determine when a well has been adequately purged, 
samplers should: 
 
• Monitor pH, specific conductance, DO, ORP, temperature, and turbidity of the groundwater 

removed during purging. 
 
• Ensure stabilization is  achieved by measuring  three consecutive measurements, no sooner 

than 3 to 5 minutes apart, for the six parameters and criteria listed in Table 3 are achieved.   
 
• Observe and record the water level drawdown. 
 
• Record the purge rate and note the volume of water removed if required by guidance 

or permit. 
 
Make every attempt to satisfy the parameter criteria in Table 3.  Match the pumping rate with the 
recharge rate of the well by ensuring water level in well is stable before evaluating the 
purging criteria and document on the groundwater sampling form.   
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Table 3 
Water Quality Parameters and Stability Criteria 

Parameter Stability Limit 

Temperature + 0.2 °C 

pH + 0.2 Standard Units 

Specific Conductance + 5.0% of reading 

Oxygen Reduction Potential + 10.0% of reading 

Dissolved Oxygen <20% Saturation 

Turbidity <10 NTU 
 
Notes: 
°C = degrees Celsius 
NTU = nephelometric turbidity units 
 
If the criteria for dissolved oxygen and/or turbidity cannot be met, the range between the highest 
and the lowest values for the last three measurements cannot exceed the stated limits in Table 4.   
 

Table 4 
Default Criteria for Dissolved Oxygen and Turbidity 

if Stabilization Criteria is Not Achieved  

Parameter Stability Limit 

Temperature + 0.2 °C 

pH + 0.2 Standard Units 

Specific Conductance + 5.0% of reading 

Oxygen Reduction Potential + 10.0% of reading 

Dissolved Oxygen + 0.2 mg/L or 10%, whichever is greater 

Turbidity + 5 NTUs or 10%, whichever is greater 
 
Notes: 
°C = degrees Celsius 
mg/L = milligrams per liter 
NTU = nephelometric turbidity units 

 
If the stabilization parameters described cannot be met, and all attempts have been made to 
minimize the drawdown, check the instrument condition and calibration, purging flow rate and 
all tubing connections to determine if they might be affecting the ability to achieve 
stable measurements.  All measurements that were made during the attempt must be documented, 
as well as a description pertaining to why the dissolved oxygen and/or turbidity were requirements 
were not achieved, and associated pertinent information.  The sampling team leader may decide 
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whether or not to collect a sample or to continue purging after three well volumes have been 
removed from the well.   
 
5.6  Groundwater Sampling 
Wells should be sampled immediately upon completion of purging operations.  Once the water level 
stabilizes, the pumping rate should remain constant during low-flow sampling (generally less than 
500 mL/min).  For VOCs, lower sampling rates (100 to 200 mL/min) may be required. 
 
• Record field parameters prior to sampling. 
 
• Record depth to water levels prior to sampling (note if the well has not stabilized). 
 
• Record the flow rate determined using a calibrated measuring device. 
 
• Disconnect the flow-through cell and other equipment from the pump discharge tube. 
 
• Collect samples from the pump discharge tube (or if using a peristaltic pump, by the method 

described in Section 5.3). 
 
• Collect sample in the order cited in Section 5.8.   
 
If, after three well volumes have been removed, the chemical parameters have not stabilized 
according to the criteria, the sampling team may elect to collect a sample.  In most cases, after 
removing three well volumes of water, it may be assumed that fresh formation water is being 
collected by the pump intake.  However, all site-specific data should be considered in determining 
whether sample collection is appropriate in a given situation.  The conditions of sampling should be 
noted in the field log or field information form. 
 
Low Yield Formations 
In some situations, even with very slow purge rates, the well drawdown may not stabilize.  In 
this case, sampling the water within the well screen zone provides the best opportunity to 
determine the formation water chemistry, as well purging can greatly affect sample chemistry 
through changes in dissolved gas levels, dissolved metals and VOCs. 
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Attempts should be made to avoid purging wells to dryness.  This can usually be accomplished by 
slowing the purge rate.  If the well is evacuated during the purging procedures listed, the sample 
may be collected as soon as a sufficient volume of water has recovered in the well.  If the well goes 
dry repeatedly (i.e., over multiple monitoring events) prior to sampling, then a minimum purge or 
“passive” sampling approach should be used in lieu of well evacuation. 
 
In the case of a fully dry purge (not recommended):  This criterion applies only if purging 
was attempted as described, and if it is impossible to balance the pumping rate with the rate of 
recharge at very low pumping rates (less than 100 mL/min).  If wells have previously and 
consistently purged dry and the current depth to groundwater indicates that the well will purge dry 
during the sampling, minimize the amount of water removed from the well before collecting the 
sample:  
 
• Place the pump or tubing intake within the well screened interval.   
 
• Use 1/4-inch OD diameter Teflon, polyethylene, or polypropylene tubing and the smallest 

possible pump chamber volume to minimize the total volume of water pumped from the well 
and to reduce drawdown. 

 
• Select tubing that is thick enough to minimize oxygen transfer through the tubing walls 

while pumping.   
 
• Pump at the lowest possible rate (100 mL/min or less) to reduce drawdown to a minimum. 
 
• Purge at least two volumes of the pumping system (pump, tubing and flow-through cell, 

if used).   
 
• Measure pH, specific conductance, temperature, ORP, DO and turbidity and begin to collect 

the samples. 
 
Collect samples immediately after purging is complete.  If adequate volume is available upon 
completion of purging, the well must be sampled immediately.  If sample collection does not occur 
within one hour of purging completion, re-measure the field parameters just prior to collecting 
the sample.  If the measured values are not within the stability criteria re-purge the well 
(the exception is for “dry” wells).  If well must recover prior to sampling, sample the well as soon 
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as adequate volume has recovered.  Sampling of wells which have a slow recovery should be 
scheduled so that they can be purged and sampled in the same day, after adequate volume 
has recovered.  Wells of this type should not be purged at the end of one day and sampled the 
following day. 
 
5.7 Groundwater Sampling Using Peristaltic Pump/Vacuum Jug Assembly 
Some states and/or regions discourage organic sample collection through peristaltic pump 
flexible tubing used in the pump head.  In these instances, when collecting samples for 
organic compound analyses it may be necessary to use a vacuum container, placed between 
the pump and the well for sample collection.  Figure 1 shows the vacuum/jug assembly apparatus.    
 

 
The following step-by-step procedures, obtained from the U.S. Environmental Protection Agency 
(USEPA) Region 4 SOP, Groundwater Sampling, describe the process of sampling with a peristaltic 
pump and vacuum jug (see note following these procedures for collection of VOC samples): 
 
1. Disconnect the purge tubing from the pump after low flow is established.  Make sure the 

tubing is securely attached to the protective casing or other secure object. 
 
2. Insert the tubing into one of the ferrule nut fittings of a Teflon vacuum container transfer 

cap assembly. 
 

 
Figure 5-1 
Vacuum Jug/Assembly Apparatus 
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3. Place a suitable length of Teflon tubing between the remaining transfer cap assembly 
ferrule nut fitting and the vacuum side of the flexible tubing in the peristaltic pump head.  
Securely hand-tighten both fittings. 

 
4. Turn the pump on.  Water should begin to collect in the transfer container (typically a 1-liter 

sample container) within a few minutes.  If water does not begin to flow into the container 
within several minutes, check the transfer cap fittings and make sure the assembly is tightly 
attached to the container.  It may be necessary to tighten the ferrule nuts with a wrench or 
pliers to achieve a vacuum in the system, particularly when approaching the maximum head 
difference between the pump and water table (limit of suction). 

 
5. When the transfer container is nearly full, turn off the pump, remove the transfer cap 

assembly, and pour the sample into the appropriate containers.   
 
6. If additional sample volume is needed, replace the transfer cap assembly, turn the pump 

on, and collect additional volume.  The use of Teflon valves or ball check devices to retain 
the water column in the sample delivery tubing during the transfer phase, when large 
volumes of sample are required, is acceptable.  These devices, however, must be 
constructed so that they may be completely disassembled and cleaned.   

 
NOTE:  Samples for volatile organic compound analyses cannot be collected using this method.  
If samples for VOC analyses are required, they must be collected with a Teflon or stainless steel 
bailer or by other approved methods, such as the “soda straw” method.  The “soda straw” method 
involves allowing the tubing to fill, by either (A) lowering it into the water column or (B) by filling it 
via suction applied by the pump head.  If method (A) is used, the tubing is removed from the well 
after filling and the captured sample is allowed to drain into the sample vial.  If method (B) is used, 
after running the pump and filling the tubing with sample, the pump speed is reduced and the 
direction reversed to push the sample out of the tubing into the vials.  Avoid completely emptying 
the tubing when filling the sample vials when using method (B) to prevent introducing water that 
was in contact with the flexible pump head tubing.  Either method is repeated, as necessary, until 
all vials are filled. 
 
5.8 Sample Handling and Preservation 
The laboratory will supply the necessary sample bottles and required preservatives.  In some cases, 
the field team may add preservatives in the field.  Improper sample handling may alter the 



Standard Operating Procedure — Monitoring Well Sampling  
Procedure Number:  SOP-3-14 

Revision Date:  May 2012 
 

17 of 22 
PRINTED COPIES ARE UNCONTROLLED. CONTROLLED COPY IS AVAILABLE ON COMPANY INTRANET 

analytical results of the sample.  Therefore, transfer samples in the field from the 
sampling equipment directly into the laboratory provided containers as described above and in the 
project-specific planning documents.   
 
It is not an acceptable practice for samples to be composited in a common container in the field 
and then split in the laboratory, or poured first into a wide mouth container and then transferred 
into smaller containers.   
 
Collect groundwater samples and place them in their proper containers in the order of decreasing 
volatility and increasing stability.  A preferred collection order for some common groundwater 
parameters is: 
 
1. VOCs and total organic halogens 
2. Dissolved gases, total organic carbon, total fuel hydrocarbons 
3. Semi-volatile organics, pesticides  
4. Total metals, general minerals (unfiltered) 
5. Dissolved metals, general minerals (filtered)  
6. Phenols 
7. Cyanide 
8. Sulfate and chloride 
9. Turbidity 
10. Nitrate and ammonia 
11. Radionuclides 
 
When sampling for VOCs, collect water samples in the laboratory pre-preserved vials by allowing 
the groundwater to slowly flow along the sides of the vial.  Sampling equipment shall not touch the 
interior of the vial.  Fill the vial above the top of the vial to form a positive meniscus with 
no overflow.  No headspace shall be present in the sample container once the container has 
been capped.  This can be checked by inverting the bottle once the sample is collected and tapping 
the side of the vial to dislodge air bubbles that may adhere to the sample cap or wall of 
sample vial.  Sometimes it is not possible to collect a sample without air bubbles, particularly water 
that is aerated.  In these cases, the investigator shall note the problem to account for 
possible error.  Cooling samples may also produce headspace, but this will typically disappear once 
the sample is warmed prior to analysis.  In addition, if the samples are shipped by air, air bubbles 
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may form.  Field logs should note any headspace in the sample container(s) at the time 
of collection.    
 
Preserve samples immediately upon collection.  Ideally, sampling containers will be pre-preserved 
with a known concentration and volume of preservative.  For example, metals require storage in 
aqueous media at pH of 2 or less.  Typically, 0.5 mL of 1:1 nitric acid added to 500 mL of 
groundwater will produce a pH less than 2.  Certain matrices that have alkaline pH (greater than 7) 
may require more preservative.  An early assessment of preservation techniques, such as the use 
of pH strips after initial preservation, may therefore be appropriate.  The introduction of 
preservatives will dilute samples, and may require normalization of results.  Calcium rich 
groundwater will react with the hydrochloric acid preservative and effervesce in VOC vials.  In such 
instances, the laboratory should be contacted for possible removal of the preservative and 
reduction in the sample holding time.  Guidance for the preservation of environmental samples can 
be found in the USEPA Handbook for Sampling and Sample Preservation of Water and Wastewater 
(USEPA 1982).  Additional guidance can be found in other USEPA documents (USEPA 1992, 1996). 
 
5.9 Quality Assurance/Quality Control Samples 
The accuracy and precision of the field methods and laboratory analytical procedures are assessed 
through QA/QC samples collected during the sampling program.  QA/QC samples may be labeled 
with QA/QC identification numbers or fictitious identification numbers if blind submittal is desired, 
and are sent to the laboratory with the other samples for analyses.  The frequency, types, and 
locations of QA/QC samples should be specified in the SAP.  Examples of QA samples include, but 
are not limited to, equipment rinsate blanks, field blanks, trip blanks, filter blanks, 
duplicate samples, and matrix spike (MS)/matrix spike duplicate (MSD) samples. 
 
5.9.1 Equipment Rinsate Blanks 
Equipment rinsate blanks are intended to check if decontamination procedures have been effective 
and to assess potential contamination resulting from containers, preservatives, sample handling 
and laboratory analysis.  Procedures for collection are as follows: 
 
1. Select a piece of sampling equipment that has been decontaminated onsite per the 

site-specific requirements. 
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2. Rinse the decontaminated sampling apparatus with deionized water.  Allow the rinsate to 
drain from the sampling apparatus directly into the sample bottle or into a secondary 
container which is then poured into the sample bottle; 

 
3. Specify on the chain-of-custody (COC) form the same analytical methods for 

rinsate samples as is specified for the groundwater samples; 
 
4. Assign the rinsate sample an identification number and label as rinsate samples; and 
 
5. Place the rinsate sample in a chilled cooler and ship it to the laboratory with the 

other samples. 
 
5.9.2 Field Blanks 
Field blanks are used to assess the contamination of samples during sample collection and are 
prepared at a sampling location by pouring decontamination source water into the sample bottle.  
The field blank sample should be analyzed by the same methods as the groundwater samples.  
An identification number/sample name shall be assigned and recorded in the logbook and the 
groundwater sample location where the field blank was prepared should also be recorded.  
The frequency of the field blank samples will be identified in the project SAP.   
 
5.9.3 Trip Blanks 
Trip blanks are volatile organic samples that are prepared in the laboratory using analyte-free 
water.  Trip blanks are analyzed to assess VOC contamination of samples during transport and 
are used only when VOCs are suspected and being analyzed in the groundwater samples.  
One trip blank will be included for each cooler that contains samples for VOC analysis.  At 
no time should the trip blanks be opened by field personnel. 
 
5.9.4 Field Duplicate Samples 
Field duplicate samples are collected to assess the precision of field and laboratory components 
of field samples.  When collecting a duplicate groundwater sample, the original and 
duplicate sample containers should be filled simultaneously, or as close to simultaneous as possible, 
by moving the discharge tubing or bailer back and forth over each container until they are full.   
 
The duplicate sample is handled and preserved in the same manner as the primary sample and 
assigned a sample number, stored in a chilled cooler, and shipped to the laboratory with the 
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other samples.  Whenever possible, the sample identification numbers for the investigation sample 
and its duplicate are independent such that the receiving laboratory is not able to distinguish which 
samples are duplicates prior to analysis.  The frequency of the field duplicate samples will be 
identified in the project SAP.   
 
5.9.5 Matrix Spike/Matrix Spike Duplicate Samples 
An extra volume of sample media may be collected during the sampling event for performance of 
MS/MSD or MS/lab duplicate analyses by the laboratory to assess laboratory accuracy, precision, 
and matrix interference.  Aqueous MS/MSDs are collected in triplicate volume using the 
same sample procedures as field duplicates.  MS/MSDs must be identified using the 
same identification as the parent sample and must be identified on the COC form to inform 
the laboratory that the sample is intended to be used for spiking.  Samples chosen for spiking 
should be representative of the matrix indicative of site conditions.  MS/MSDs are collected, 
preserved, transported, and documented in the same manner as the samples.  The frequency of 
the MS/MSD samples will be identified in the project SAP.   
 
6.0 RECORDS 
Document information collected during groundwater sampling in logbooks or on the groundwater 
sampling form provided in Attachment 1.  Information to be recorded includes the following: 
  
• Identification of well 
• Well depth 
• Static water level depth 
• Purge volume and pumping rate 
• Stable water level during sampling 
• Time that the well was purged 
• Sample name/identification numbers 
• Well purging/sampling equipment 
• Date and time of collection 
• Field observations  
• Name of personnel 
• Weather conditions  
 
Copies of the groundwater sampling forms should be maintained by the Field Team Leader through 
the duration of field sampling activities and provided to the CTO Manager at the completion of the 
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groundwater sampling event.  Groundwater sampling forms for each sampling event should be 
maintained with the permanent site records. 
 
7.0 HEALTH AND SAFETY 
Depending upon the site-specific contaminants, various protective programs must be implemented 
prior to sampling the first well.  Review the site-specific health and safety plan (HASP) paying 
particular attention to the control measures planned for the well sampling tasks.  
Conduct preliminary area monitoring of wells to determine the potential hazard to 
sampling personnel.  If significant contamination is observed, minimize contact with 
potential contaminants in both the vapor phase and liquid matrix through the use of respirators and 
disposable clothing. 
 
Safety glasses with splash shields or goggles, disposable gloves, and steel-toe boots shall be worn 
during all groundwater sampling events, unless a higher level of personal protective equipment 
(PPE) is designated in the site-specific HASP.   
 
Groundwater monitoring wells may be located in overgrown and/or wooded areas.  
Biological hazards such as poison ivy may be present.  Such wells should be approached and 
opened with caution, in case insects or a snake have nested inside a well’s protective casing.   
 
Depending upon the type of contaminant expected or determined in previous sampling efforts, 
employ the following safe work practices: 
 
• Avoid skin contact with and/or incidental ingestion of purge water. 
 
• Wear long-sleeved protective gloves and splash protection (i.e., Saranex or splash suits and 

face shields) as warranted. 
 
• Use eye protection and gloves when handling acid or caustic preservatives. 
 
• Avoid breathing constituents venting from the well by approaching upwind, and/or by use of 

respiratory protection. 
 
• If historical knowledge or evidence of free-phase is present, evaluate the well headspace 

with a flame or photo ionization detector prior to sampling. 
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• If monitoring results indicate organic vapors that exceed action levels as specified in the 
HASP, sampling activities may need to be conducted in Level C protection.  The site safety 
officer and/or field manager should be notified and a determination made based on 
protocols in the HASP for proper PPE or to use other methods to mitigate potential exposure 
during sampling.  At a minimum, use skin protection, such as Tyvek or other media that is 
protective against the encountered media. 

 
8.0 REFERENCES 
Department of Defense, United States (DoD).  2005.  Uniform Federal Policy for 

Quality Assurance Project Plans, Part 1: UFP-QAPP Manual. Final Version 1.  DoD: 
DTIC ADA 427785, EPA-505-B-04-900A.  In conjunction with the U.S. Environmental 
Protection Agency and the Department of Energy.  Washington: Intergovernmental Data 
Quality Task Force.  March.  On-line updates available at: http://www.epa.gov/fedfac/pdf/-
ufp_qapp_v1_0305.pdf.   

 
Department of the Navy (DON).  2007.  Navy Environmental and Natural Resources Program 

Manual. OPNAV Instruction 5090.1c.  October.   
 
United States Environmental Protection Agency.  1982.  Handbook for Sampling and Sample 

Preservation of Water and Wastewater. EPA-600/4-82-029.  Cincinnati: EPA Office of 
Research and Development, Environmental Monitoring and Support Laboratory. 
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Attachment 1 
Example Well Development and Groundwater Sampling Form 



 

 

 DATE:  JOB NUMBER: PHASE: TASK:
 PROJECT:  EVENT:

 WELL ID:  LOCATION:

 WEATHER CONDITIONS:  AMBIENT TEMP:

 REVIEWED BY:  PERSONNEL:

 WELL DIA:

 TOTAL DEPTH from TOC (ft.):  START:  FINISH:

 DEPTH TO WATER from TOC (ft.):  VOLUME PURGED (gal):

 LENGTH OF WATER COL. (ft.):

 1 VOLUME OF WATER (gal):  START:  FINISH:

 3 VOLUMES OF WATER (gal):  VOLUME PURGED (gal):

 ANALYSIS:

MNA FIELD RESULTS
FERROUS IRON mg/L CHLORIDE mg/L mg/L

SULFIDE mg/L ALKALINITY mg/L mg/L

SULFATE mg/L CO2 mg/L mg/L

 Circle one:        DEVELOPMENT          SAMPLING    Bailer    Pump Description:
 Time (hh:mm):

 pH (units):

 Conductivity (mS/cm):

 Turbidity (NTU):

 DO (mg/L):          Horiba
YSI

 Temperature (Co):

 ORP (mV):

 Volume Purged (gal):

 Depth to Water (ft):

Orion ORP:                mV

EH

Rel mV
Well Goes Dry While Purging

SAMPLE DATA    Bailer    Pump Description:

Purging/Sampling Device Decon Process:

COMMENTS:

Page __ of __

Sample ID (m/d/y)

     

WELL DEVELOPMENT

GROUNDWATER SAMPLING

Purge water placed in drum#_______________

IN-SITU TESTING

(hh:mm) (total to lab) (0.45 µm)
Date Time Bottles Filtered

Remarks

Attachment 1:  Example Groundwater Sampling Form 
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1.0 PURPOSE 
This standard operating procedure (SOP) represents minimum standard of practice.  State and 
federal requirements may vary, and this SOP does not replace state and federal requirements that 
must be consulted before work begins.  Further, if a project-specific work plan has been created, 
the work plan should be considered the ruling document.  This SOP may be modified to meet 
specific regulatory, client, or project specific criteria.   
 
If there are procedures whether it be from Resolution Consultants, state and/or federal that are not 
addressed in this SOP and are applicable to water quality parameter testing, then those procedures 
may be added as an appendix to the project-specific Sampling and Analysis Plan (SAP).   
 
2.0 SCOPE 
This procedure provides guidance for expected sampling methods and protocols by all personnel 
related to the measurement of water quality parameters.   
 
Field measurements of water quality parameters are commonly performed to evaluate 
surface water and groundwater.  These tests are often performed to evaluate basic 
water quality parameters, to evaluate natural attenuation parameters, and to assess the presence 
of pore water entering a well.   
 
As professional guidance for specific activities, this procedure is not intended to obviate the need 
for professional judgment during unforeseen circumstances.  Deviations from this procedure while 
planning or executing planned activities must be approved by either the Contract Task Order (CTO) 
Manager or the Quality Assurance (QA) Manager, and documented. 
 
3.0 DEFINITIONS 
3.1 Barometric Pressure (BP) 
The density of the atmosphere, which varies according to altitude and weather conditions. 
 
3.2 Conductivity/Specific Conductance 
A measure of the ability of water to pass electrical current, which increases with the amount of 
dissolved ionic substances (i.e., salts).  Conductivity is inversely related to the resistance of a 
solution and is measured in units of mhos per centimeter (mhos/cm) (inverse ohms/cm, 
Siemens/cm).  The conductivity of water increases with increasing temperature.  
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Specific Conductance is corrected for 25 degrees Celsius (°C); for this reason, it is best to record 
Specific Conductance.  If Conductivity is recorded, the temperature of the sample MUST recorded. 
 
3.3 Dissolved Oxygen (DO) 
The amount of oxygen present in water and available for respiration.  DO is typically measured in 
milligrams per liter (mg/L).  Oxygen is less soluble in warm and salty waters, so the instrument 
compensates the apparent percent saturation for changes in temperature and conductivity.  
Most probes measure the current resulting from the electrochemical reduction of oxygen (at a 
gold cathode) diffusing through a selective membrane.  Because oxygen is being removed from the 
sample to perform the measurement, sample flow is required to prevent false low readings due to 
depletion of oxygen in the solution in front of the probe.  Optical DO probes do not remove oxygen 
from the sample and are less affected by salts.  The common range of DO in groundwater is 0.0 to 
3.0 mg/L.  Measurements outside of this range suggest that the meter may not be 
operating correctly. 
 
3.4 Nephelometric Turbidity Unit (NTU) 
The measurement of light passing through a sample based on the scattering of light caused by 
suspended particles.   
 
3.5 pH 
A measure of acidity and alkalinity of a solution using a logarithmic scale on which a value of 7 
represents neutrality, lower numbers indicate increasing acidity, and higher numbers are 
increasingly basic.   
 
3.6 Oxidation-Reduction Potential (ORP) 
Also known as redox or eH, ORP is a measurement of the potential for a reaction to occur, 
which generally indicates the oxygen status of a sample.  The probe consists of a 
platinum electrode, the potential of which is measured with respect to a reference electrode that 
rapidly equilibrates with the potential of the sample solution.  A positive value indicates that oxygen 
is present.  A negative value indicates an anaerobic environment or reducing condition.  For 
this reason, negative ORP readings should be associated with DO readings of less than 0.5 mg/l; 
with negative ORP readings the water may exhibit a sulfur odor or gray color.  Positive 
ORP readings should be associated with DO readings greater than 0.5 mg/L and lack of 
sulfur odors.  Because of the complex relationship between ORP and temperature, no compensation 
is attempted; it is thus best to report both the ORP and temperature of a water sample.   
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3.7 Total Dissolved Solids 
A measure of the quantity of materials in water that are either dissolved or too small to be filtered.   
 
3.8 Turbidity 
Measure of the clarity of water in NTUs.  Potable water typically has NTU values between 0.0 and 
0.3 NTUs, depending on the state or regulatory program.   
 
4.0 RESPONSIBILITIES 
The CTO Manager, or designee, is responsible for ensuring that these standard 
groundwater sampling activities are followed and shall review all groundwater sampling forms at 
the conclusion of a sampling event.  The CTO Manager is responsible for ensuring that all personnel 
involved in monitoring well sampling shall have the appropriate education, experience, and training 
to perform their assigned tasks.  The QA Manager or Technical Director is responsible for ensuring 
overall compliance with this procedure.  The Field Manager is responsible for ensuring that 
all project field staff follows these procedures. 
 
Field sampling personnel are responsible for the implementation of this procedure.  Personnel are 
required to be knowledgeable of the procedures in this SOP.  Training and familiarization with 
this SOP shall be documented in the training file for each employee.  The field sampler and/or 
Field Manager is responsible for directly supervising the calibration procedures to ensure that they 
are conducted according to this procedure, and for recording all pertinent data.  If deviations from 
the procedure are required because of anomalous field conditions, they must first be approved by 
the CTO Manager, QA Manager, or Technical Director and then documented in the field logbook 
and associated report or equivalent document. 
 
5.0 PROCEDURES 
5.1 Purpose 
The procedures will vary depending on parameters being measured, method of sampling, and 
the method of measurement used.  The information here is a general guidance and the site-specific 
documents and manufacturer manuals supersede these procedures.   
 
5.2 Cautions 
Improper use of water quality testing equipment could result in equipment damage or 
compromised sampling results.  Personnel should be trained to operate the test equipment 
being used for a field operation and should be trained in the proper techniques for collecting and 
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logging water quality parameters.  Personnel should also be able to recognize problems with 
test equipment and have someone available for basic troubleshooting and repair. 
 
5.3 Interferences 
During field testing, water quality data that is documented from field testing equipment may be 
influenced by certain outside factors that are unrelated to the actual site water quality.  
Such parameters and equipment include the following: 
 
pH Meters 
• Coatings of oils, greases, and particles may impair the electrode's response.  Pat the 

electrode bulb dry with lint-free paper or cloth and rinse with de-ionized water.  For cleaning 
hard-to-remove films, use isopropyl alcohol very sparingly so that the electronic surface is 
not damaged. 

 
• Poorly buffered solutions with low specific conductance (less than 200 microsiemens per 

centimeter) may cause fluctuations in the pH readings.  Equilibrate electrode by immersing 
in several aliquots of sample before taking pH. 

 
Dissolved Oxygen 
• Dissolved gases (e.g., hydrogen sulfide, halogens, sulfur dioxide) are a factor with the 

performance of DO probes.  The effect is less pronounced on optical DO meters.  
Meter type and potential interferences should be considered based on 
potential sulfate/sulfide or nitrate/nitrite reducing environments. 

 
• Exposure of the sample to the atmosphere will cause elevated DO measurements. 
 
Turbidity Meter 
• If the weather is warm and humidity is high, condensation may collect on the cuvet.  

To avoid this, allow the sample to warm and dry the outside of the cuvet before making 
the measurement.  One method used to accomplish this is to place the cuvet against 
one’s body (armpits work well). 

 
Temperature 
• Sample temperature will change rapidly when there are significant differences between the 

sample and ambient air.   
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5.4 Apparatus and Materials 
Field personnel shall consult the site work plan and SAP to review the equipment requirements for 
the sampling procedures to be followed during the sampling effort.  The specific apparatus and 
materials required will depend on the water quality parameters being monitored.  Table 1 shows 
the common equipment used in water quality parameter testing. 
  

Table 1 
Water Quality Parameter Testing — Common Equipment 

Water Quality 
Parameter Instrument 

Calibration 
Standards Required Other Equipment 

pH Meter 

Yes - 2 or 3 Point Standards 
depending on groundwater range.  
Calibration must cover the range to be 
measured.  If samples are above or 
below typical buffer standards (4, 7 
and 10), special order buffers that fall 
outside groundwater pH range. 

Container or flow thru cell for holding sample 

Specific Conductance Yes Container or flow thru cell for holding sample  

ORP Meter Yes Container or flow thru cell for holding sample  

Turbidity Meter Yes Container or flow thru cell for holding sample  

DO No Container or flow thru cell for holding sample  

Thermometer No Container or flow thru cell for holding sample  

Flow Rate No Calibrated Container 
 
Notes: 
ORP = Oxidation-Reduction Potential 
DO = Dissolved Oxygen 
 
5.5 Instrument or Method Calibration 
Most monitoring instruments require calibration before use, and this calibration must be conducted 
in the field under the ambient climatic conditions that will be present during field sampling.  
Calibration of monitoring instruments shall be performed in accordance with the 
manufacturer’s specifications and recorded in the provided form in Attachment 1.  Site-specific 
instrument calibration requirements should be specified in the SAP.  The following minimum 
calibration requirements apply to the various types of meters used to gather 
water quality measurements. 
 
Initial Calibration (IC):  Before use, the instrument or meter electronics are adjusted (manually 
or automatically) to a theoretical value (e.g., DO saturation) or a known value of a 
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calibration standard.  An IC is performed in preparation for the first use of an instrument or if a 
calibration verification does not meet acceptance criteria.   
 
Initial Calibration Verification (ICV):  The instrument or meter calibration is checked or 
verified directly following IC by measuring a calibration standard of known value as if it were a 
sample and comparing the measured result to the calibration acceptance criteria for the 
instrument/parameter.  If an ICV fails to meet acceptance criteria, immediately recalibrate the 
instrument using the applicable initial calibration procedure or remove it from service.   
 
Continuing Calibration Verification (CCV):  After use, the instrument or meter calibration is 
checked or verified by measuring a calibration standard of known value as if it were a sample and 
comparing the measured result to the calibration acceptance criteria for the instrument/parameter.   
 
5.5.1 Calibration Checks 
Calibration checks are conducted by measuring a known standard.  They must be completed 
after calibration and should be performed at least one other time (i.e., after lunch) and anytime 
suspect measurements are encountered.  Table 2 provides general acceptance ranges to be used 
during calibration checks.  If a meter is found to be outside of the acceptance range, the meter 
must be recalibrated.  If the meter remains out of range, the project manager and/or the supplier 
of the meter should be contacted to determine alternative measures.   
 

Table 2 
Calibration Check Acceptance Limits 

Parameter Acceptance Criteria 

Dissolved Oxygen ±0.3 mg/L of the theoretical oxygen solubility 

Oxidation-Reduction Potential ±10 mv from the theoretical standard value at that temperature 

pH ±0.2 Standard pH Units 

Specific Conductance ±5% of the standard 

Turbidity 
0.1 to 10 NTU: ±10% of the standard 
11 to 40 NTU:  ±8% of the standard 
41 to 100 NTU: ±6.5% of the standard 

 
Notes: 
mg/L = milligrams per liter 
mv = millivolts 
NTU = nephelometric turbidity units 
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5.5.2 Possible and Suspected Ranges 
The concentration for each parameter range should be known so that concentrations outside of the 
range can be noted.  Table 3 presents the maximum range of the parameter in groundwater.  
The table also presents the suspected range.  Measurements outside of the maximum/minimum 
range should be considered in error and the measurement method should be checked.  
Concentrations outside the normal range should be treated as suspect but may be the result of 
contaminant impact.  For example, a pH of 2.0 would be out of the normally suspected range for 
groundwater but not at a site impacted with an acid. 
 

Table 3 
Minimum and Maximum Result Ranges  

Parameter Units 
Possible 

Min 
Possible 

Max 
Normal 

Min 
Normal 

Max Notes 

Dissolved 
Oxygen mg/L 0.0 

14.6 (0°C ) 
10.1 (15°C) 
8.3 (2°C) 

0.0 5 

The colder the sample, the higher the DO reading. 
 
DO greater than 1 mg/L, ORP positive should not 
have sulfur odor, sulfide, ferrous iron and/or gray 
color. 
 
DO less than 1 mg/L, ORP negative, may have 
sulfur odor, sulfide, ferrous iron and/or gray color. 

pH SU 0 14 5 9 pH values exceeding 10 could indicate grout 
contamination 

ORP mv     

DO greater than 1 mg/L, ORP positive should not 
have sulfur odor, sulfide, ferrous iron and/or gray 
color. 
 
DO less than 1 mg/L, ORP negative, may have 
sulfur odor, sulfide, ferrous iron and/or gray color. 

Specific 
Conductance µS/cm   varies varies  

Temperature °C 0 100 5 30  

Turbidity NTU 0 Greater than 
1,000 0 

Greater 
than 
1,000 

50 NTU or greater suggests cloudiness. 

 
Notes: 
mg/L = milligrams per liter 
°C = degrees Celsius 
DO = dissolved oxygen 
SU = standard units 
ORP = oxidation reduction potential 
mv = millivolts 
mS/cm = micro Siemens per cm 
NTU = nephelometric turbidity units 
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5.5.3 Field Instruments and Calibration Criteria  
The calibration acceptance criteria for each instrument are summarized in Table 4 along with 
special considerations related to each field instrument.   
 

Table 4 
Calibration Check Acceptance Limits 

Parameter Acceptance Criteria 

Dissolved Oxygen ±0.3 mg/L of the theoretical oxygen solubility. 

Oxidation-Reduction Potential ±10 mv from the theoretical standard value at that temperature. 

pH ±0.2 Standard pH Units 

Specific Conductance ±5% of the standard 

Turbidity 
0.1 to 10 NTU:  ±10% of the standard 
11 to 40 NTU:  ±8% of the standard 
41 to 100 NTU:  ±6.5% of the standard 

 
Notes: 
mg/L = milligrams per liter 
mv = millivolts 
NTU = nephelometric turbidity units 
 
pH Meters 
• For the most accurate of pH measurements, pH meters should receive a 

three-point calibration.  However, if a two-point calibration will bracket the groundwater pH 
of the site, a two-point calibration is acceptable.  Three-point calibrations typically include 
calibrating to solutions of pH 7.00, 4.00, and 10.00.  If groundwater pH is outside the 
calibration range of the solution standards, special buffers must be ordered to bracket 
the pH.  Some meters will report the slope of the calibration and this may be used in 
checking the meter calibration (refer to the meter’s manual).  When performing an ICV, 
the result must be within +/- 0.2 pH units of the stated buffer value.   

 
• pH meters should be calibrated across the range of values to be measured.  The maximum 

and minimum calibration solutions shall be outside the range of anticipated values.  
For example, if the expected range is between 7.50 and 9.00, the 7.00 and the 
10.00 standard should be used for calibration.  Perform the IC using at least two buffers, 
and always use the pH 7.00 buffer first.  A reading that is above the maximum (or below 
the minimum) calibration standard is an estimate only and is not valid.  This condition 
requires obtaining a new standard that is above (or below) the reported value, depending 
on the measurement. 
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• A percent slope of less than 90 percent indicates a bad electrode that must be changed 
or repaired.  If percent slope cannot be determined, or the manufacturer's 
optimum specifications are different, follow the manufacturer’s recommendation for 
maintaining optimum meter performance. 

 
Specific Conductivity Meters 
• For IC, when the sample measurements are expected to be 100 microsiemens per 

centimeter (μS/cm) or greater, use two standard potassium chloride (KCl) solutions that 
bracket the range of expected sample conductivities.  Calibrate the instrument with the 
first standard.  Verify the calibration of the instrument with the second standard, bracketing 
the range of expected sample values. 

 
• If the instrument can be calibrated with more than one standard, choose 

additional calibration standards within the range of expected sample values.   
 
• When the sample measurements are expected to be less than 100 μS/cm, a lower bracket is 

not required, but one standard (KCl) solution that is within the range of expected 
measurements must be used for the IC and the ICV.   

 
• Accept the calibration if the meter reads within +/- 5 percent of the value of any 

calibration standard used to verify the calibration.   
 
• Most field instruments read conductivity directly.  Record all readings and calculations in the 

calibration records. 
 
• For CCV, check the meter with at least one KCl standard with a specific conductance in the 

range of conductivity measured in environmental samples.  The reading for the calibration 
verification must also be within +/- 5 percent of the standard value. 

 
• If new environmental samples are encountered outside the range of the IC, verify the 

instrument calibration with two standards bracketing the range of sample values.  If these 
calibration verifications fail, recalibrate the instrument.   
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Dissolved Oxygen Meters 
• Before calibrating, check the probe membrane for bubbles, tears, or wrinkles.  These 

conditions require replacement of the membrane in accordance with the 
manufacturer’s directions.   

 
• If the meter provides readings that are off-scale, will not calibrate, or drift, check the leads, 

contacts, etc., for corrosion and/or short circuits.  These conditions require 
replacement maintenance in accordance with the manufacturer’s directions. 

• Most DO meters must be calibrated based on an environment of 100 percent humidity and a 
known elevation and barometric pressure (BP).     

 
• For 100 percent humidity, place the probe in the calibration container with a moist towel 

and allow the probe to remain, undisturbed, for 10 to 20 minutes. 
 
• The IC is an air calibration at 100% saturation.  Before use, verify the meter calibration in 

water-saturated air to make sure it is properly calibrated and operating correctly.  Make a 
similar verification at the end of the day or sampling event.  Follow the manufacturer’s 
instructions for your specific instrument.  Allow an appropriate warm up period before IC.  
Wet the inside of the calibration chamber with water, pour out the excess water (leave a 
few drops), wipe any droplets off the membrane/sensor and insert the sensor into the 
chamber (this ensures 100 percent humidity).  Allow adequate time for the DO sensor and 
the air inside the calibration chamber to equilibrate.  Once the probe/calibration chamber is 
stable at ambient temperature, check the air temperature and determine, from the 
DO versus temperature table (see Attachment 2) what DO should measure.  The acceptance 
criterion for DO ICV is +/- 0.3 mg/L.   

 
• Use the same procedure as above for CCV. 
 
ORP Meters 
• Verify electrode response before use in the field. 
 
• Equilibrate the standard solution to the temperature of the sample.  The standard solution is 

based on a 25°C temperature; however, the calibration solution standard’s value will require 
adjustment based on the temperature.   
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• Immerse the electrodes and gently stir the standard solution in a beaker (or flow cell).  
Turn the meter on, placing the function switch in the millivolt (mv) mode.   

 
• Let the electrode equilibrate and record the reading to the nearest millivolt.  The reading 

must be within ±10 mv from the theoretical redox standard value at that temperature.  If 
not, determine the problem and correct it before proceeding.  Switch to temperature display 
and read the value.   

 
• Record the mv reading and temperature in the field notebook or in form.  Rinse the 

electrode with distilled water and proceed with the sample measurement, unless using a 
flow cell.  If a flow cell is used, rinse between sample locations.   

 
Turbidity Meters 
• Perform an initial calibration using at least two primary standards. 
 
• If the instrument cannot be calibrated with two standards, calibrate the instrument with 

one standard and verify with a second standard. 
 
• Perform an ICV by reading at least one primary standard as a sample.  The acceptance 

criterion for the ICV depends on the range of turbidity of the standard value: 
 

1. Standard Value = 0.1 to 10 NTU: the response must be within 10 percent of 
the standard;  
 

2. Standard Value = 11 to 40 NTU: the response must be within 8 percent of 
the standard;  
 

3. Standard Value = 41 to 100 NTU: the response must be within 6.5 percent of the 
standard; and  
 

4. Standard Value greater than 100 NTU: the response must be within 5 percent of the 
standard. 

 
• Determining the Values of Secondary Standards: Use only those certified by the 

manufacturer for a specific instrument.  Secondary standards may be used for CCVs.  
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To initially determine the value of a secondary standard, assign the value that is determined 
immediately after an ICV or verification with primary standards.  This is done by reading the 
secondary standard as a sample.  This result must be within the manufacturer’s stated 
tolerance range and +/- 10 percent of the assigned standard value.  If the +/- 10 percent 
criterion is not met, assign this reading as the value of the standard.  If the reading is 
outside the manufacturer’s stated tolerance range, discard the secondary standard. 

 
• CCV: Perform a CCV using at least one primary or secondary standard.  The calibration 

acceptance criteria are the same as those for an ICV.   
 
5.6 Direct Measurements 
Direct measurements with meters are the most common methods and can be accomplished by 
placing a sample in a container with the probe or by allowing the water to flow past the probe in a 
flow cell.  The use of a flow-through cell improves measurement quality by allowing the 
constant flow of water over the probes and reduces interaction of the sample with the atmosphere.  
Sample cups should be avoided.  The quantity of samples, timing, and methodology should be 
described in the project SAP. 
 
Following calibration of required probes, connect the bottom flow-cell port to the discharge line of 
the pump.  Connect the top port to a discharge line directed to a bucket to collect the purge water.  
Allow the flow cell to completely fill.  As the water flows over the probe, record the measurements.  
Continue to record the measurements at regular intervals, as specified in the SAP. 
 
When the ambient air temperatures are much higher or lower than the temperature of the 
water sample, it is best to keep the length of tubing between the wellhead and the flow cell as 
short as possible to prevent heating or cooling of the water.  Tubing and flow-through cell should 
not be exposed to direct sunlight, particularly in the summer, if at all possible, to avoid heating of 
water samples.   
 
5.7 Data Acquisitions, Calculations, and Data Reduction 
5.7.1 Specific Conductivity Correction Factions 
If the meter does not automatically correct for temperature (i.e., read Specific Conductivity) record 
Conductivity and adjust for temperature upon returning to the office.  The following equation can 
be used to convert Conductivity to Specific Conductivity.   
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𝐾 =
(𝐾𝑚)(𝐶))

1 + 0.0191(T − 25)
 

 
Where:  
K  = Conductivity in µmhos/cm at 25°C 
Km = Measured conductivity in µmhos/cm at T degrees Celsius 
C  = Cell constant 
T = Measured temperature of the sample in degrees Celsius;  
 
 
If the cell constant is 1, the formula for determining conductivity becomes:   
 

𝐾 =
(𝐾𝑚)

1 + 0.0191(T − 25)
 

 
5.7.2 Percentage Difference Calculation 
For evaluating slope of readings from either a flow cell or a sample cup. 
 

%𝐷𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒 =  
(𝐻𝑖𝑔ℎ𝑒𝑠𝑡 𝑉𝑎𝑙𝑢𝑒 − 𝐿𝑜𝑤𝑒𝑠𝑡 𝑉𝑎𝑙𝑢𝑒)

(𝐻𝑖𝑔ℎ𝑒𝑠𝑡 𝑉𝑎𝑙𝑢𝑒)
 𝑥 100 

 
5.7.3 Convert mm mercury (mmHG) to inches mercury (inHG) 
 

𝑚𝑚𝐻𝐺 = 𝑖𝑛𝐻𝐺 𝑥 25.4 
 
5.7.4 True Barometric Pressure 
For converting BP obtained from a public domain source that is expressed in BP at sea level to 
BP at the subject site. 
 

𝑇𝑟𝑢𝑒𝐵𝑃 = (𝐵𝑃) − 
(2.5 𝑥 [𝐿𝑜𝑐𝑎𝑙 𝐴𝑙𝑡𝑖𝑡𝑢𝑑𝑒])

100
 

 
Where:  BP is in mmHG and Local Altitude is in feet 
 
Example:  BP at site A is 30.49 inHg and elevation is 544 feet, calculate TrueBP 
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Convert inHG to mmgHG: 
 
mmHg = 30.49 inHg x 25.4 = 774.4 mmHg 
 
Calculate True BP: 
 
TrueBP = (774.4 mmHg) – [2.5 * (544 /100)] = 774.4-13.6 = 760.8 mmHg 
 
6.0 RECORDS 
Data will be recorded promptly, legibly, and in indelible ink on the appropriate logbooks and forms.  
At the completion of a field effort, all logbooks, field data forms, and calibration logs shall be 
scanned and made electronically available to the project team.  The original field forms, calibrations 
logs, and log book will be maintained in the project file. 
 
7.0 HEALTH AND SAFETY 
Detailed Health and Safety requirements can be found in the site specific Health and Safety Plan.  
Ensure that a Safe Work Assessment and Permit form is filled out daily prior to any work in the field 
and reviewed with all project personnel in a daily safety brief. 
 
Safety glasses with side shields or goggles and disposable gloves shall be worn during 
calibration activities. 
 
8.0 REFERENCES 
None 
 
9.0 ATTACHMENTS 
Attachment 1:  Example Field Instrument Calibration Form  
Attachment 2:  Solubility of Oxygen at Given Temperatures 
Attachment 3:  Example Field Data Form 
 



 

 

Attachment 1 
Example Field Instrument Calibration Form 



  



 

 

Attachment 2 
Solubility of Oxygen at Given Temperatures 



 

 

Field Measurement of Dissolved Oxygen 
 

Solubility of Oxygen in Water 
at Atmospheric Pressure 

Temperature Oxygen Solubility Temperature Oxygen Solubility 

°C mg/L °C mg/L 

0.0 14.621 26.0 8.113 
1.0 14.216 27.0 7.968 
2.0 13.829 28.0 7.827 
3.0 13.460 29.0 7.691 
4.0 13.107 30.0 7.559 
5.0 12.770 31.0 7.430 
6.0 12.447 32.0 7.305 
7.0 12.139 33.0 7.183 
8.0 11.843 34.0 7.065 
9.0 11.559 35.0 6.950 
10.0 11.288 36.0 6.837 
11.0 11.027 37.0 6.727 
12.0 10.777 38.0 6.620 
13.0 10.537 39.0 6.515 
14.0 10.306 40.0 6.412 
15.0 10.084 41.0 6.312 
16.0 9.870 42.0 6.213 
17.0 9.665 43.0 6.116 
18.0 9.467 44.0 6.021 
19.0 9.276 45.0 5.927 
20.0 9.092 46.0 5.835 
21.0 8.915 47.0 5.744 
22.0 8.743 48.0 5.654 
23.0 8.578 49.0 5.565 
24.0 8.418 50.0 5.477 
25.0 8.263   

Notes: 
The table provides three decimals to aid interpolation 
Under equilibrium conditions, the partial pressure of oxygen in air-saturated water is equal to that of the oxygen in water 

saturated 
°C = degrees Celsius 
mg/L = milligrams per liter 
 
 
 
  



 

 

Attachment 3 
Example Field Data Form 



 

 

 



 

 

Standard Operating Procedures SOP-3-18 (MS) 
Direct Push Sampling Techniques 

 



 
Direct Push Sampling Techniques  

Standard Operating Procedure 
Procedure Number:  SOP-3-18 (MS) 

Revision Date:  May 2012 
 

1 of 9
PRINTED COPIES ARE UNCONTROLLED. CONTROLLED COPY IS AVAILABLE ON COMPANY INTRANET. 

1.0 PURPOSE 
This standard operating procedure provides procedures for use of direct push sampling methods 
for collecting soil and groundwater samples.  If there are additional procedures required by state 
and/or federal that are not addressed in this Standard Operating Procedure (SOP) and are 
applicable to direct push sampling then those procedures may be added as an appendix to the 
project specific Sampling and Analysis Plan.  
 
2.0 SCOPE 
This procedure shall serve as management-approved professional guidance and is consistent with 
protocol in the Uniform Federal Policy-Quality Assurance Project Plan (DoD 2005). As professional 
guidance for specific activities, this procedure is not intended to obviate the need for professional 
judgment during unforeseen circumstances. Deviations from this procedure while planning or 
executing planned activities must be approved by either the Contract Task Order (CTO) Manager or 
the Quality Assurance (QA) Manager, and documented. 
 
The physical nature of the subsurface materials, water depth, regulatory buy in, data quality 
objectives, and other issues will play an important part in deciding whether direct push methods 
are suitable for the project and should be discussed in the project-specific planning documents.  
Before field implementation of direct push methods, the following aspects will need to be 
considered: 
  
• Permits required by local/state water Board/Districts, etc.  
• Waste generation and handling  
• Health and safety issues associated with chemical and physical hazards 
• Locating subsurface and overhead utilities before field activities and adjust locations as 

necessary to account for impediments and obstacles.   
 
If direct push methods are used for constructing small diameter monitoring wells, the following 
aspects should also be considered:  
 
• Well locations and depths  
• Permanent or temporary wells 
• Screen length(s) 
• Well completion specifications. 
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3.0 RESPONSIBILITIES 
The CTO Manager is responsible for ensuring that the described direct push methods are followed 
and that all field personnel involved shall have the appropriate education, experience, and training 
to perform their assigned tasks as specified in Chief of Naval Operations Instruction 5090.1c 
(DON 2007). 
 
QA Manager or Technical Director is responsible for ensuring overall compliance with this 
procedure.  
 
The Field Manager is responsible for implementing or ensuring that all project field staff follow 
these procedures. 
 
4.0 BACKGROUND 
4.1 Direct Push Techniques 
Direct push techniques (DPT) rely on use of hydraulically powered machines that utilize static and 
percussion forces to advance various tools in the subsurface for a variety of uses including soil and 
groundwater sampling, logging, grouting and materials injections.  The machines are very portable 
and their small size makes them ideal for working inside buildings and confined areas.  They are 
also very fast and generate very little investigative derived waste resulting in direct push methods 
being a very cost-effective sampling approach compared to traditional drilling methods.  A variety 
of systems are available under several trade names, such as Geoprobe and Strataprobe.  
Equipment may be skid-mounted, trailered, or mounted directly on the frame of a vehicle.  
Major limitations of direct push techniques are their inability to penetrate rock or cobbles and a 
shallow maximum depth of penetration. The capabilities of direct push systems vary significantly 
among vendors. Consider these differences in capabilities when evaluating the method for a 
subsurface exploration program. 
 
5.0 PROCEDURES 
5.1 Soil Sampling 
Vendors of direct push equipment offer a variety of sampling systems designed specifically for their 
equipment. Both continuous and discreet soil samples may be obtained using direct push sampling 
equipment and there are generally two methods for soil sampling, using either an open-tube 
sampler or closed-point sampler.  The open tube sampler enables the continuous collection of soil 
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cores from the ground surface to a depth dependent on the core hole staying open.  Upon 
retrieving the sampler, the plastic liner and soil core are removed, the sampler properly 
decontaminated, reassembled with a new liner and inserted back down the same hole to collect the 
next soil core.  The plastic liners are split lengthwise and the soil core within is described, screened 
and/or sampled as specified in the project-specific planning documents.  Since a new liner is used 
with each sampler, the potential cross-contamination risk is minimized, resulting in an inherently 
safe soil sampling method.    
 
Sandy soils or material collapsing from the probe side wall can make it difficult to collect 
representative soil cores from significant depths with an open tube sampler.  A closed-point 
sampler (or piston sampler) seals the leading end of the sampler with a point assembly that is held 
in place with a center rod.  Once the sampler is advanced to the top of the sampling interval, the 
probe rod string is removed which disengages the piston point, allowing soil to enter the sampler.  
The sampler is retrieved, the plastic liner and soil core are removed and the process is repeated 
until reaching the desired completion depth.     
 
5.2 Groundwater Sampling 
Groundwater samples and can be collected in-situ using a groundwater sampling device or through 
constructing small diameter (< 1.5 inch) monitoring wells, either permanent or temporary.   
 
In-situ Groundwater Sampling 
1. Place a drive cap on the assembled direct push sampler and drive it into the subsurface. 
 
2. Continue driving by adding probe rods until the sampler tip has been driven about one foot 

below the target sampling depth. 
 
3. After reaching the groundwater depth, disengage the expendable drive point by pulling the 

rods back a distance of about 2 feet and remove the drive cap. 
 
4. Lower the sensor of an electric water level indicator until the audio signal sounds and 

record the depth to groundwater.  The measurement tape scale (0.01 ft intervals) on the 
water level indicator wire is read at the top of the probe rod after pulling the tape out and 
extending it to the ground surface. 
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5. After recording the water level depth measurement, the indicator sensor is removed from 
the probe rods.  

 
6. Lower a 0.25 to 0.375-inch OD polyethylene or Teflon tube inside the probe rods and 

evacuate groundwater with a peristaltic pump.  When lowering tubing inside the rod string, 
ensure that it enters the screen interval.  The leading end of the tubing will sometimes 
catch at the screen head giving the illusion that the bottom of the screen has been 
reached.  An up-and-down motion combined with rotation helps move the tubing past the 
lip and into the screen.  

 
7. Retrieve the sampler, clean all parts thoroughly, replace the O-rings, and prepare for the 

next sample.      
 

Typically less than a gallon of water is purged until turbidity levels are stable and sampling follows.  
Since in-situ groundwater samples are usually collected as “screening” data and are a means to 
focus permanent monitoring wells, water quality parameters (pH, conductivity, turbidity, 
temperature) are not normally collected; however, field personnel should defer to the requirements 
of the project-specific planning documents.  If sampling for volatile organic compounds (VOCs), the 
sample should not be circulated through the peristaltic pump since low level VOCs may be stripped 
from the sample, causing low bias in analyses.  The methods described in SOP 7, Monitoring Well 
Sampling for sampling with a peristaltic pump should be adhered to. 
 
In cases where the water depth is greater than 28 feet and the water cannot be lifted, 
groundwater samples may also be collected by attaching a check valve (with check ball) to the 
bottom end of the tubing and oscillating the tubing up and down until water exits the top of the 
tube.  
 
Monitoring Well Installations w ith Direct Push Methods 
1. Place a drive cap on the first section of 2.125-in. probe rod with an expendable drive 

point installed and advance the rod into the ground. 
 
2. Continue driving by adding probe rods, with O-ring seals between each rod, until the 

sampler tip reaches approximately one foot below the screen installation depth. 
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3. After reaching the installation depth, the PVC well screen is lowered into the probe rods 
while adding threaded lengths of PVC riser pipe as needed.  Care must be taken to tighten 
the threaded sections to prevent leakage at the joints.  New, clean, rubber gloves are worn 
while handling all well screen and riser pipe materials to provide the highest quality 
samples from the well after installation.   

 
4. After the screen and riser are set at the installation depth, the probe rods are retracted 

slightly while holding down pressure on the riser pipe.  This disengages the expendable 
point from the bottom section of drive rod. 

 

5. After disengaging the drive point, the screen is exposed to the aquifer.  Before proceeding 
with the well installation, it is prudent to measure the static water level in the well.  This 
allows for adjustment of the proper screen depth if required. 

 
6. After assuring the proper installation depth, if pre-packed screens are not used, filter-pack sand 

is slowly poured within the annular space between the well screen and probe rods.   
 
7. Filter sand is added, while retracting the probe rods, until the sand reaches approximately 

two feet above the screen length. 
 
8. If the native formation is well-sorted sand, coarse enough to filter and not pass through the 

well screen filter sand may be unnecessary.  Retracting the probe rods to approximately 
two feet above the top of the screen will allow collapse of the native formation around the 
screen. 

 
9. Above the filter pack, a minimum two-foot thick bentonite seal is installed to prevent any 

infiltration from above reaching the sand pack and/or well screen.  The bentonite seal is 
tremied from the bottom (top of the filter pack), with the high-pressure grout pump while 
retracting the probe rods. 

 

10. A bentonite slurry can be used to grout the entire well annulus, or alternatively above the 
required minimum two-foot thick bentonite seal, the annulus can be grouted with neat 
cement. 
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11. Following 24 hours, the development and sampling of the well can proceed as for 
typical larger diameter wells. 

 
Small-diameter (3/4 — 1 inch) monitoring wells can be installed using direct push methods and are 
commonly considered permanent, depending upon local and State regulations.  The limitations and 
abilities of wells constructed should be thoroughly understood and before using direct push 
methods, it should be confirmed that: 
 
1. The method effectively protects the well screen from exposure to contaminated overburden 

soils during installation 
 
2. Effective filter packing is placed around the well screen (commercially available pre-packed 

well screens ensure adequate filter packing around well screen).   
 
3. The well screen to be effectively sealed against the downward infiltration of overlying 

groundwater or surface precipitation 
 
4. Well materials are compatible with the intended sampling and analysis goals of the project  
 
5. The well screen is properly sized and slotted for the needs of the project 
 
The project-specific planning documents should evaluate the appropriateness of direct push 
systems and whether collected data will meet the project objectives.  As part of this evaluation, 
regulatory concurrence/approval should also be sought.  
  
5.3 Equipment Decontamination 
To avoid cross-contamination, thoroughly decontaminate equipment used for direct push 
exploration and sampling.  Decontaminate sampling tools and downhole equipment between each 
sampling event and between penetration points.  At a minimum, steam clean or wash and rinse the 
equipment with a combination of soapy water and a double rinse of clean water.  The inside of the 
of the sample roads is cleaned with nylon brushes and extension rods.  Use clean water and 
phosphate-free soap, cycle the brush inside the probe rod or sample tube to remove contaminants.   
Rinse with clean water and allow to air dry.   
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5.4 Borehole Abandonment 
Some direct push boreholes will close naturally as the drive rods and sampling tools are withdrawn. 
This may occur in loose, unconsolidated soils, such as sands.  Close all boreholes using one of the 
procedures described in this procedure, unless natural caving precludes such closure. 
The three methods for closing direct push boreholes are: 
 
1. Add granulated or pelletized bentonite and hydrate in layers, proceeding from the bottom of 

the hole to the surface. 
 
2. Pour premixed cement/water (or cement/water/bentonite) mixture into the hole. 
 
3. Fill the entire hole with granular or pelletized bentonite and hydrate by means of a 

previously emplaced water tube that is gradually withdrawn as water is supplied to the 
bentonite. 

 
For shallow holes less than 10 feet in depth, pour a cement/water/bentonite mix directly into the 
opening using a funnel.  For deeper holes, use a conductor (tremie) pipe to carry the grout mix to 
the far reaches of the borehole.  Lower the conductor pipe to within 2 inches of the bottom and 
gradually withdraw it as grout is added, keeping the lower end of the pipe submerged in grout at 
all times.  Seal boreholes to within 0.5 to 2.0 feet of the surface.  Inspect the abandoned borehole 
after 24 hours to ensure that grout shrinkage does not occur.  If significant shrinkage has occurred, 
re-grout the borehole.  Fill the remaining portion of the hole with local topsoil or appropriate paving 
materials. 
 
6.0 RECORDS 
Record all DPT field activities in the appropriate field log book.  Depending on the project 
objectives, soil classification may or may not be required.  If it is required, complete a soil boring 
log as provided in Attachment 1.  Monitoring wells constructed with direct push methods require 
both a well construction log and groundwater sampling log which are also provided in 
Attachments 2 and 3.  Field personnel should provide copies of all completed forms to the 
Field Team Leader who is responsible for forwarding the forms to the CTO Manager who will review 
them for completeness before incorporating them into the project files. 
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7.0 HEALTH AND SAFETY 
The primary hazards associated with direct push sampling are the mechanical hazards associated 
with machinery.  Only qualified personnel should operate the equipment and field personnel should 
always maintain a safe distance from it.  The minimum personal protective equipment (PPE) is 
safety glasses, hearing protection, steel-toed boots, and a hard hat.  Depending upon the 
site-specific contaminants, additional PPE requirements may be required as designated in the 
site-specific HASP.   
 
Employ the following safe work practices: 
 
• Avoid skin contact with and/or incidental ingestion of purge water.   

 
• Position DPT machine downwind of bore 

 
• Use eye protection and gloves when handling acid or caustic preservatives. 

 
• Avoid breathing constituents venting from the borehole by positioning rig upwind between 

field personnel/operators and the borehole.   
 

• If historical knowledge or evidence of free-phase is present, use a flame or photo ionization 
detector to ensure the breathing zone is safe.   
 

• If monitoring results indicate organic vapors that exceed action levels as specified in the 
HSP, be prepared to upgrade PPE to Level C protection.    

 

8.0 REFERENCES 
Department of Defense, United States (DoD). 2005. Uniform Federal Policy for 

Quality Assurance Project Plans, Part 1: UFP-QAPP Manual. Final Version 1. DoD: 
DTIC ADA 427785, EPA-505-B-04-900A. In conjunction with the U. S. Environmental 
Protection Agency and the Department of Energy. Washington: Intergovernmental Data 
Quality Task Force. March. On-line updates available at: http://www.epa.gov/fedfac/pdf/-
ufp_qapp_v1_0305.pdf.  

 

http://www.epa.gov/fedfac/pdf/ufp_qapp_v1_0305.pdf
http://www.epa.gov/fedfac/pdf/ufp_qapp_v1_0305.pdf
http://www.epa.gov/%1ffedfac/%1fpdf/%1fufp_qapp_v1_0305.pdf
http://www.epa.gov/%1ffedfac/%1fpdf/%1fufp_qapp_v1_0305.pdf
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9.0 ATTACHMENTS 
Attachment 1 Soil Boring Log 
Attachment 2  Well Construction Form 
Attachment 3  Groundwater Sampling Form 
Attachment 4 Geoprobe Screen Point 22 Groundwater Sampler 
 
 



 
 

 

Attachment 1 
Soil Boring Log 
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Attachment 2 
Well Construction Form 



 
 
 

 Well Construction Form
 

Facility/Project Name: Well ID.: 
 

Facility License Number:  Type of Well: 
Ground Water Monitoring 
Piezometer Injection  
Other__________________

Date Well Installed: 
 

Well Installed By:  
 

 
    Geologist: 
 
 

A. Protective pipe:  ft. above grade 

 B. Well casing, top elevation:  ft. MSL 

C. Land Surface Elevation:         ft. MSL  

D. Surface seal, bottom:      ft.below grade 

12. USCS classification of soil near screen: 

GP      GM       GC        GW       SP       SM 

SC       SW      ML       MH       CL       CH 

Bedrock 

13. Sieve analysis attached? Yes No 

14. Drilling method used: Rotary  HSA 

Other: 

15. Drilling fluid used: 

      Water         Air       Drilling Mud         None 

16. Drilling additives used? Yes No 

Specify: 

17: Source of water: 

E. Bentonite seal: top       ft. (depth)  

F. Fine sand: top      ft. (depth) 

G. Filter pack: top            ft. (depth) 

H. Screen joint top:                  ft. (depth)  

I. Well bottom:          f t. (depth) 

J. Filter pack: bottom   ft. (depth) 

K. Borehole: bottom . ft.( depth) 

Borehole diameter:    in. 

 
 
 
 
 
 
 

CERTIFICATION: 
I hereby certify that the information on this form is true 
and correct to the best of my knowledge: 

 
 

(Signature) 

(Company Name) 

Location of well relative to waste source: 
Upgradient   Downgradient Side-gradient Unknown 
 

Well Driller License Number: 
 
 

1. Cap and lock? Yes No 

2. Protective cover pipe: 

a. Inside diameter: in.  

b. Length:  ft. 

c. Material: Steel         Other                                            

3. Surface seal:  Bentonite Concrete 

Other: 

4. Material blw. well casing and protective pipe: 

Bentonite Annular space seal 

Other: 

5. Annular space seal: (Manufacturer name) 

a. Granular bentonite 

b.  Bentonite/Cement slurry  

  % bentonite ……. Bentonite/cement grout 
        Lbs/gal mud weight … bentonite slurry 
 
c. How installed: Tremie    Tremie pumped 

Gravity 

6. Bentonite seal:   (Manufacturer, product name) 
 

   Bentonite granules 

¼ in. 3/8 in. ½ in.  Bentonite pellets 

Other: 
7. Fine sand material: (Manufacturer, product name, mesh size) 
Volume added: ft3 

 
 

8. Filter pack material: (Manufacturer, product name, mesh   

size) 

Volume added: ft3 
 

9. Well casing:  Flush-threaded Sch 40 PVC 

Flush-threaded Sch 80 PVC 

Other: 

10. Screen material: 

a. Screen type: factory cut continuous slot 

Other: 

b. Manufacturer: 

c. Slot size: 0. in. 

d. Slotted length: ft. 

   11. Backfill material:                         or None 



 
 

 

Attachment 3 
Groundwater Sampling Form 



 DATE:  JOB NUMBER: EQUIPMENT (Make/Model #/Serial #):
 PROJECT:  EVENT: / /

 WELL ID:  LOCATION: / /

 WEATHER CONDITIONS:  AMBIENT TEMP: / /

 REVIEWED BY:  PERSONNEL: / /

 WELL DIA:

 TOTAL DEPTH from TOC (ft.):  START:  FINISH:

 DEPTH TO WATER from TOC (ft.):  VOLUME PURGED (gal):

 LENGTH OF WATER COL. (ft.):

 1 VOLUME OF WATER (gal):  START:  FINISH:

 3 VOLUMES OF WATER (gal):  VOLUME PURGED (gal):

 ANALYSIS:

 Temperature: ± 1.0° C Temperature: ± 0.2° C

 pH: ± 0.5 standard units pH: ± 0.2 standard units

Specific Conductance: ± 10% of the past measurement Specific Conductance: ± 5% of the past measurement

Turbidity: relatively stable DO: ≤ 20% saturation

ORP: ± 10 millivolts

Turbidity: ≤ 10 NTU

 Circle one:        DEVELOPMENT          SAMPLING    Bailer    Pump Description:

 Time (hh:mm):

 pH (units):

 Conductivity (mS/cm):

 Turbidity (NTU):

 DO (mg/L):   YSI 556

 DO (mg/L):  YSI 550

 Temperature (Co):

 ORP (mV):

 Volume Purged (gal):

 Depth to Water (ft):

Well Goes Dry While Purging

SAMPLE DATA    Bailer    Pump Description:

Purging/Sampling Device Decon Process:

COMMENTS:

Page __ of __

Sample ID (m/d/y)

WELL DEVELOPMENT & GROUNDWATER SAMPLING FORM

WELL DEVELOPMENT

GROUNDWATER SAMPLING

WELL DEVELOPMENT PARAMETERS GW SAMPLING PARAMETERS

Purge water placed in drum#_______________

IN-SITU TESTING

(hh:mm) (total to lab) (0.45 µm)
Date Time Bottles Filtered

Remarks



 
 

 

Attachment 4 
Geoprobe Screen Point 22 Groundwater Sampler 



Geoprobe® Screen Point 22 Groundwater Sampler

Standard Operating Procedure

Technical Bulletin No.  MK3173

PREPARED:  January 2011

GEOPROBE® SCREEN POINT 22 GROUNDWATER SAMPLER PARTS

Grout Plug

2.25-inch Drive Cap

SP22 Screen

2.25-inch Probe Rod

SP22 Expendable 
Point Holder

2.25-inch 
Expendable Point
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1.0  OBJECTIVE

The objective of this procedure is to deploy a sealed stainless steel or PVC screen to depth, obtain a representative water 
sample from the screen interval, and grout the probe hole during abandonment.  The Screen Point 22 Groundwater 
Sampler enables the operator to conduct abandonment grouting that meets American Society for Testing and Materi-
als (ASTM) Method D 5299 requirements for decommissioning wells and borings for environmental activities (ASTM 
1993).

2.0  BACKGROUND

2.1	 Definitions

Geoprobe®:  A brand name of high quality, hydraulically powered machines that utilize both static force and 
percussion to advance sampling and logging tools into the subsurface.  The Geoprobe® brand name refers to both 
machines and tools manufactured by Geoprobe Systems®, Salina, Kansas.  Geoprobe® tools are used to perform 
soil core and soil gas sampling, groundwater sampling and monitoring, soil conductivity and contaminant logging, 
grouting, and materials injection.

Screen Point 22 (SP22) Groundwater Sampler:  A direct push device consisting of a PVC or stainless steel 
screen that is lowered (post-run) to depth within a sealed, steel probe rod and then deployed for the collection of 
representative groundwater samples.  The assembled SP22 Sampler is approximately 44 inches (1118 mm) long 
with an OD of 1 inch (25 mm).  Upon deployment, up to 41 inches (1041 mm) of screen can be exposed to the 
formation.  There is also an optional 12-inch screen that can be used.   The Screen Point 22 Groundwater Sampler 
is designed for use with 2.25-inch probe rods and machines equipped with the more powerful GH60 series and 
GH80 series Hydraulic Hammers.  Operators with GH40 Series hammers may choose to use this sampler in soils 
where driving is easier.

Rod Grip Pull System:  An attachment mounted on the hydraulic hammer of a direct push machine which makes it 
possible to retract the tool string with probe rods or flexible tubing protruding from the top of the probe rods.  The 
Rod Grip Pull System includes a pull block with rod grip jaws that are bolted directly to the machine.  A removable 
handle assembly straddles the tool string while hooking onto the pull block to effectively grip the probe rods as 
the hammer is raised.  A separate handle assembly is required for each probe rod diameter.

2.2	 Discussion (Fig. 2.1)

In this procedure, the  tool string is advanced into the subsurface with a Geoprobe® direct push machine.  While 
the tool string is advanced to depth, O-ring seals at each rod joint, the  SP22 Expendable Point Holder, and the 
expendable drive point provide a watertight system.  This system eliminates the threat of formation fluids entering 
the screen before deployment and assures sample integrity. (Fig. 2.1, step 1)

Once at the desired sampling interval, the SP22 sampler is attached to 1.25-inch probe rods and  sent downhole 
until the sampler (SP22 Screen) extends through the lead 2.25-inch probe rod, contacting the expendable point.  
(Fig. 2.1, step 2) The tool string is then retracted approximately 41 inches (1041 mm) while the screen is held in 
place with the 1.25-inch probe rods.  As the tool string is retracted, the expendable point is released from the SP22 
Expendable Point Holder.  The tool string and SP22 Expendable Point Holder may be retracted the full length of 
the screen or as little as a few inches if a small sampling interval is desired.  (Fig 2.1, step 3)

There are two types of screens that can be used in the Screen Point 22 Groundwater Sampler.  A stainless steel 
screen with a standard slot size of 0.004 inches (0.10 mm) and a PVC screen with a standard slot size of 0.010 inches 
(0.25 mm), are recovered with the tool string after sampling.  

(continued on following page)
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An O-ring on the head of the stainless steel screens maintains a seal at the top of the screen.  As a result, any liquid 
entering the SP22 Expendable Point Holder during screen deployment must first pass through the screen.  PVC 
screens do not have an O-ring, but require a PVC adapter head (page 7) which does contain an O-ring.

The screens are constructed such that flexible tubing, the SP22 Check Valve Assembly (37893), a mini-bailer, or a 
small-diameter bladder pump can be inserted into the screen cavity.   (Fig 2.1, step 4)   This makes direct sampling 
possible from anywhere within the saturated zone.  A removable plug in the lower end of the screens allows the user 
to grout as the SP22 Expendable Point Holder is extracted for further use.  However, an easier method is to remove 
the inner string of rods and the SP22 screen, and grout through the 2.25-inch probe rods.  (Fig 2.1, step 5 - 6)

The SP22 Sampler can also be used with the Geoprobe® DT22 system.  (Fig. 2.2)

Groundwater samples can be obtained in a number of ways.  A common method utilizes polyethylene (TB25L) or 
Teflon® (TB25T) tubing and a Check Valve Assembly (37893).  The check valve (with check ball) is attached to one 
end of the tubing and inserted down the casing until it is immersed in groundwater.  Water is pumped through 
the tubing and to the ground surface by oscillating the tubing up and down.  

An alternative means of collecting groundwater samples is to attach a peristaltic or vacuum pump to the tubing.  
This method is limited in that water can be pumped to the surface from a maximum depth of approximately 26 
feet (8 m).  Another technique for groundwater sampling is to use a stainless steel Mini-Bailer Assembly (GW41).  
The mini-bailer is lowered down the inside of the casing below the water level where it fills with water and is then 
retrieved from the casing.

The latest option for collecting groundwater from the SP22 Sampler is to utilize a Geoprobe® MB470 Series 
Mechanical Bladder Pump (MBP)*.  The MBP may be used to meet requirements of the low-flow sampling protocol 
(Puls and Barcelona 1996, ASTM 2003).  Through participation in a U.S. EPA Environmental Technology Verification 
study, it was confirmed that the MB470 can provide representative samples (EPA 2003).

*The Mechanical Bladder Pump is manufactured under U.S. Patent No. 6,877,965 issued April 12, 2005.
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FIGURE 2.1
Screen Point 22 Groundwater Sampler

2.  Insert SP22 Screen with 
1.25-inch Center Rods

3.  Pull Back on 
2.25-inch Probe 
Rod, exposing 
SP22 Screen

4.  Collect 
groundwater 
sample with 
tubing check 

valve

2.25-inch Probe Rod
1.25-inch Center Rod

SP22 Expendable 
Point Holder

SP22 Screen

1.  Drive tool string to 
desired sampling depth

5.  Retrieve tool string.  
Expendable Point is 

lost.

Detail

SP22 Screen Head 
Adapter

6.  Bottom-up 
grout through 

2.25-inch probe 
rod 
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1.  Collect 
DT22 soil 
sample

2.  Retrieve 
DT22 soil 
sample 3.  Insert SP22 

screen with 
1.25-inch 

center rods.

4.  Pull back on 
2.25-inch rod, 

exposing SP22 
screen to the 

formation.

5.  Collect 
groundwater 
sample with 
tubing check 

valve.

6.  Remove SP22 
screen

7.  Insert DT22 
liner and liner 

drive head 
assembly.

Detail

2.25-inch probe rod 1.25-inch center rod

DT22 Cutting Shoe SP22 Screen Assembly

FIGURE 2.2
Screen Point 22 Groundwater Sampler Operation with DT22 Sampling System
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3.0  TOOLS AND EQUIPMENT

The following tools and equipment can be used to successfully recover representative groundwater samples with the 
Geoprobe® Screen Point 22 Groundwater Sampler.  Refer to Figures 3.1 and 3.2 for identification of the specified parts.  
Tools are listed below for the most common SP22 / 2.25-inch probe rod configurations.  Additional parts for optional 
rod sizes and accessories are listed in Appendix A.

SP22 Sampler Parts	 Part Number
SP22 PVC Screen Adapter.......................................................................................................................................37865
SP22 PVC Screen Adapter.......................................................................................................................................37871
SP22 PVC Screen Head.............................................................................................................................................37870
SP22 Screen, Wire-Wound Stainless Steel, 4-Slot* (48-inch).......................................................................37894
SP22 Screen, Wire-Wound Stainless Steel, 4-Slot* (12-inch).......................................................................38247
SP22 Screen, PVC, .75-inch x 48-inch...................................................................................................................38664
SP22 Screen, PVC, .75-inch x 12-inch...................................................................................................................38667
Grout Plugs, PE (Pkg. of 25)................................................................................................................................. GW1552K
SP22 Screen Plug........................................................................................................................................................38429
Expendable Drive Points, steel, 1.625-inch OD (Pkg. of 25)*.................................................................... AT2015K
Expendable Drive Points, steel, extended shank............................................................................................19442
SP22 Expendable Point Holder.............................................................................................................................33764

Probe Rods and Probe Rod Accessories	 Part Number
Drive Cap, 2.25-inch probe rods, threadless, (for GH60 and GH80 Series Hammers)*.......................31530
Rod Grip Handle, 2.25-inch probe rods, (for GH60 and GH80 Series Hammers)*...............................29385
Pull Cap, 2.25-inch probe rods...............................................................................................................................33622
Probe Rod, 2.25-inch x 60-inch*............................................................................................................................25301
Probe Rod, 2.25-inch x 48-inch..............................................................................................................................25300

Grout Accessories	 Part Number
High-Pressure Nylon Tubing, 0.375-inch OD / 0.25-inch ID, 100-ft. (30 m)............................................11633
Grout Machine, auxiliary-powered*.................................................................................................................. GS2200
Grout System Accessories Package, 2.25-inch rods..................................................................................... GS1015

Groundwater Purging and Sampling Accessories	 Part Number
Polyethylene Tubing, 0.375-inch OD, 500 ft.*...................................................................................................TB25L
Check Valve Assembly, 0.375-inch OD Tubing*...............................................................................................37893
Water Level Meter, 0.438-inch OD Probe, 100 ft. cable*.............................................................................GW2000
Mechanical Bladder Pump**................................................................................................................................. MB470
Mini Bailer Assembly, stainless steel....................................................................................................................GW41

	

	 *	See Appendix A for additional tooling options.
	 **	Refer to the Standard Operating Procedure (SOP) for the Mechanical Bladder Pump (Technical Bul-

letin No. MK3013) for additional tooling needs.
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2.25-inch
Probe Rod
(25301)

SP22 
Screen
(37894)

Grout Plug
(GW1552K)

SP22
Expendable 
Point Holder
(31530)
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FIGURE 3.1
SP22 Sampler Parts
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4.0  OPERATION

4.1	 Basic Operation

The SP22 Sampler utilize a stainless steel or PVC screen which is lowered (post-run) in an alloy steel probe rod tool 
string.  An expendable drive point is placed in the SP22 Expendable Point Holder.  O-rings on the probe rods , the 
expendable point holder, and on an expendable point provide a watertight tool string which keeps contaminants 
out of the system as the sampler is driven to depth.  

Once the sampling interval is reached, 1.25-inch probe rods (or 1.25-inch LWCR) rods are inserted down the ID of 
the 2.25-inch probe rods.  The tool string is then retracted up to 41 inches (1041 mm) while the screen is held in 
place with the 1.25-inch probe rods (or 1.25-inch LWCR) rods.  The system is now ready for groundwater sampling.  
When sampling is complete, a removable plug in the bottom of the screen allows for grouting below the sampler 
as the tool string is retrieved.

4.2	 Decontamination

In order to collect representative groundwater samples, all sampler parts must be thoroughly cleaned before and 
after each use.  Scrub all metal parts using a stiff brush and a nonphosphate soap solution.  Steam cleaning may be 
substituted for hand-washing if available.  Rinse with distilled water and allow to air-dry before assembly.

4.3	 Lead Rod Assembly  (Fig. 4.1)

1.	 Place an O-ring on the SP22 Expendable 
Point Holder (33764).

2.	 Thread SP22 Expendable Point Holder into 
the 2.25-inch probe rod.

3.	 Place an O-ring on a steel expendable drive 
point (AT2015K). 

4.	 Firmly seat the expendable point in the 
SP22 Expendable Point Holder. 

5.	 Place 2.25-inch Drive Cap (31530) on the 
top of the 2.25-inch probe rod.  The lead 
rod assembly is now ready to be driven to 
depth.

FIGURE 4.1
Lead Rod Assembly for use with the 

SP22 Groundwater Sampler

2.25-inch Drive Cap 
(31530)

2.25-inch x  60-inch 
Probe Rod (25301)

SP22 Expendable 
Point Holder (33764)

2.25-inch 
Expendable Point 
(AT2015)
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4.4	 Advancing the Tool String  (Fig. 4.2, step 1)

To provide adequate room for screen deployment with the Rod Grip Pull System, the probe derrick should be 
extended a little over halfway out of the carrier vehicle when positioning for operation.

	
1.	 Drive first 2.25-inch probe rod (as assembled in section 4.3). 

2.	 Advance the tool string at a slow speed for the first few feet to ensure that the string is aligned properly.  

3.	 Completely raise the hammer assembly.  Remove the drive cap and place an O-ring in the top groove of the 
driven probe rod.  Distilled water may be used to lubricate the O-ring if needed.  

	 Add a probe rod (length to be determined by operator) and reattach the drive cap to the rod string.  Drive the 
tool string the entire length of the new rod.

4.	 Repeat Step 3 until the desired sampling interval is reached.  Approximately 12 inches (305 mm) of the last 
probe rod must extend above the ground surface to allow attachment of the puller assembly.  A 12-inch (305 
mm) rod may be added if the tool string is over-driven.

5.	 Remove the drive cap and retract the probe derrick away from the tool string.

4.5	 Screen Deployment  (Fig 4.2, step 2 - 4)

1.	 Thread a SP22 Stainless Steel Screen on a Lightweight Center Rod (LWCR), or 1.25-inch probe rod, and lower 
it into the driven casing. 

2.	 Add LWCR's, or 1.25-inch probe rods, until the screen head contacts the bottom of the tool string.  

3.	 Ensure that at least 48 inches (1219 mm) of 1.25-inch probe rods or LWCR's protrudes from the top 2.25-inch 
probe rod. 

4.	 Maneuver the probe assembly into position for pulling.  

5.	 Raise (pull) the tool string while physically holding the screen in place with the 1.25-inch probe rods or LWCR's .  
A slight knock with the 1.25-inch probe rods (or 1.25-inch LWCR's) string will help to dislodge the expendable 
point and start the screen moving inside the probe rod.  

	 Raise the hammer and tool string about 41 inches (1041 mm) if using a 38664 or 37984 screen.  At this point 
the screen head will contact the necked portion of the  expendable point holder, or DT22 Cutting Shoe and 
the 1.25-inch probe rods (or 1.25-inch LWCR) rods will rise with the probe rods.  Use care when deploying a 
PVC screen so as not to break the screen when it contacts the expendable point.  

6.	 Remove the rod grip handle, lower the hammer assembly, and retract the probe derrick.  Remove the top 
2.25-inch probe rod. 

7.	 Groundwater samples can now be collected with a mini-bailer, peristaltic or vacuum pump, tubing  bottom 
check valve assembly, bladder pump, or other acceptable small diameter sampling device.

	 When inserting tubing or a bladder pump down the rod string, ensure that it enters the screen interval.  The 
leading end of the tubing or bladder pump will sometimes catch at the screen head giving the illusion that 
the bottom of the screen has been reached.  An up-and-down motion combined with rotation helps move 
the tubing or bladder pump past the lip and into the screen.
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FIGURE 4.2
Screen Deployment for SP22 Sampler
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4.6	 Abandonment Grouting for SP22 Screens

The SP22 Sampler can meet ASTM D 5299 requirements for abandoning environmental wells or borings when 
grouting is conducted properly.  A removable grout plug makes it possible to deploy tubing through the bottom of 
the SP22 screens, but the easiest method is to remove the inner string of rods; including the SP22  screen.  A Grout 
Machine is then used to pump grout into the open probe hole as the outer casing is withdrawn.  The following 
procedure is presented as an example only and should be modified to satisfy local abandonment grouting 
regulations. (Figure 4.3)

1.	 Maneuver the probe assembly into position for pulling. 
	 	
2.	 High-Pressure Nylon Tubing (11633) is inserted down through the probe rods through the bottom of the SP22 

expendable point holder (Fig. 4.3).  

	 Note:  All probe rods remain strung on the tubing as the tool string is pulled.  Provide extra tubing length to allow 
sufficient room to lay the rods on the ground as they are removed.  An additional 20 feet is generally enough.

3.	 Operate the grout pump while pulling the first rod with the rod grip pull system.  Coordinate pumping and 
pulling rates so that grout fills the void left by the sampler.  After pulling the first rod, release the rod grip 
handle, fully lower the hammer, and regrip the tool string.  Unthread the top probe and slide it over the tubing 
placing it on the ground near the end of the tubing. 

4.	 Repeat Step 5 until the tool string is retrieved.  Do not bend or kink the tubing when pulling and laying out the 
probe rods.  Sharp bends create weak spots in the tubing which may burst when pumping grout.  Remember 
to operate the grout pump only when pulling the rod string.  The probe hole is thus filled with grout from the 
bottom up as the rods are extracted.

5.	 Promptly clean all probe rods and sampler parts before the grout sets up and clogs the equipment.

4.7	 Retrieving the Screen Point 22 Sampler

If grouting is not required, the Screen Point 22 Sampler can be retrieved by pulling the probe rods as with most 
other Geoprobe® applications.  The Rod Grip Pull System should be used for this process as it allows the operator 
to remove rods without completely releasing the tool string.  This avoids having the probe rods fall back downhole 
when released during the pulling procedure.  A standard Pull Cap (33622) may still be used if preferred.  Refer to the 
Owner's Manual for your Geoprobe® direct push machine for specific instructions on pulling the tool string.
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FIGURE 4.3
Abandonment Grouting for the SP22  Sampler



Standard Operating Procedure	 Page 14	  SP22 Groundwater Sampler

5.0  REFERENCES

American Society of Testing and Materials (ASTM), 2003.  D6771-02 Standard Practice for Low-Flow Purging and 
Sampling for Wells and Devices Used for Ground-Water Quality Investigations.  ASTM, West Conshocken, 
PA.  (www.astm.org)

American Society of Testing and Materials (ASTM), 1993.  ASTM 5299 Standard Guide for Decommissioning of 
Groundwater Wells, Vadose Zone Monitoring Devices, Boreholes, and Other Devices for Environmental Activities.  
ASTM West Conshohocken, PA.  (www.astm.org)

Geoprobe Systems®, 2003, Tools Catalog, V.6.

Geoprobe Systems®, 2006, Model MB470 Mechanical Bladder Pump Standard Operating Procedure (SOP), Technical 
Bulletin No. MK3013.

Puls, Robert W., and Michael J. Barcelona, 1996.  Ground Water Issue: Low-Flow (Minimal Drawdown) Ground Water 
Sampling Procedures.  EPA/540/S-95/504.  April.

U.S. Environmental Protection Agency (EPA), 2003.  Environmental Technology Verification Report: Geoprobe 
Inc., Mechanical Bladder Pump Model MB470.  Office of Research and Development, Washington, D.C. 
EPA/600R-03/086. August.



Standard Operating Procedure	 Page 15	 SP22 Groundwater Sampler

Equipment and tool specifications, including weights, dimensions, materi-
als, and operating specifications included in this brochure are subject to 

change without notice.  Where specifications are critical to your application, 
please consult Geoprobe Systems®.

Appendix A
ALTERNATIVE PARTS

The following parts are available to meet unique soil conditions. See section 3.0 for a complete listing of the common 
tool configurations for the Geoprobe® Screen Point 22 Groundwater Sampler.

Groundwater Purging and Sampling Accessories..................................................Part Number
Polyethylene Tubing, 0.25-inch OD, 500 ft.............................................................................................TB17L
Polyethylene Tubing, 0.5-inch OD, 500 ft................................................................................................TB37L
Polyethylene Tubing, 0.625-inch OD, 50 ft.............................................................................................TB50L
Check Valve Assembly, 0.25-inch OD Tubing..................................................................................... GW4240
Check Valve Assembly, 0.5-inch OD Tubing....................................................................................... GW4220
Check Valve Assembly, 0.625-inch OD Tubing.................................................................................. GW4230
Water Level Meter, 0.375-inch OD Probe, 100-ft. cable.................................................................. GW2001
Water Level Meter, 0.438-inch OD Probe, 200-ft. cable.................................................................. GW2002
Water Level Meter, 0.375-inch OD Probe, 200-ft. cable.................................................................. GW2003
Water Level Meter, 0.438-inch OD Probe, 30-m cable.................................................................... GW2005
Water Level Meter, 0.438-inch OD Probe, 60-m cable.................................................................... GW2007
Water Level Meter, 0.375-inch OD Probe, 60-m cable.................................................................... GW2008

Grouting Accessories.................................................................................................Part Number
Grout Nozzle, for 0.375-inch OD tubing....................................................................................................... GW1545
Grout Machine, self-contained*........................................................................................................................ GS1000

Extension  Rods and Extension Rod Accessories............................................................Part Number
Screen Push Adapter........................................................................................................................................... GW1535
Grout Plug Push Adapter................................................................................................................................... GW1540 
Extension Rod, 60-inch*........................................................................................................................................10073 
Extension Rod Coupler...........................................................................................................................................AT68
Extension Rod Handle.............................................................................................................................................AT69
Extension Rod Jig....................................................................................................................................................AT690
Extension Rod Quick Link Coupler, pin............................................................................................................AT695
Extension Rod Quick Link Coupler, box...........................................................................................................AT696

Probe Rods, Extension Rods, and Accessories.........................................................Part Number
Probe Rod, 2.25-inch x 1-meter.................................................................................................................25352
Drive Cap, 2.25-inch rods (for GH40 Series Hammer)........................................................................31405
Rod Grip Pull Handle, 2.25-inch Probe Rods (for GH40 Series Hammer)....................................29461
Extension Rod, 48-inch.................................................................................................................................AT671
Extension Rod, 1-meter................................................................................................................................AT675

Additional Tools.........................................................................................................Part Number
Adjustable Wrench, 6.0-inch.......................................................................................................................FA200
Adjustable Wrench, 10.0-inch....................................................................................................................FA201
Pipe Wrenches ............................................................................................................................................................NA
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1.0 PURPOSE 
This standard operating procedure (SOP) describes the process for acquiring access to the 
Southside of the Naval Support Activity (NSA) Mid-South installation.  The primary purpose of the 
procedure is to familiarize Resolution Consultants and subcontract personnel with the security 
procedures that are necessary to gain access to the NSA Mid-South installation.   
 
2.0 SCOPE 
This procedure shall serve as a Contract Task Order (CTO) Manager-approved guidance and is 
consistent with protocol in the Uniform Federal Policy-Quality Assurance Project Plan (DoD 2005).  
No deviations from this procedure will be accepted without the approval CTO Manager as directed 
by NSA Mid-South personnel.    
 
3.0 DEFINITIONS 
None. 

4.0 RESPONSIBILITIES 
The CTO Manager and subcontractor personnel manager are responsible for verifying that these 
procedures are performed prior to arrival at the NSA Mid-South installation.  
 
Field personnel are responsible for the implementation of this procedure.  
 
5.0 PROCEDURE 
The following procedures must be carefully reviewed and adhered to in order to gain access to the 
NSA Mid-South installation. 
 
5.1 RAPIDGate Credential Procedure 
Long-term access (> 4 weeks) will require personnel to acquire a RAPIDGate Credential.   The 
RAPIDGate Credential enables full access to the installation and avoids the delay associated with 
“visitor passes” obtained from Security.  It also enables the contractor to work at other 
Activities/Installations given appropriate authorization.   Approximately 4 weeks are required to 
obtain a RAPIDGate credential; therefore appropriate planning should be made in advance of work.    
 
To obtain a RAPIDGate Credential, personnel should go to the Pat Thompson Conference Center 
5700 Attu Street, Millington, TN  38054 and fill out the requested information in the RAPIDGate 
Kiosk.  The enrollment process requires that the applicant provide the company code, which can be 
obtained from the Resolution Consultants’ human resource managers or the CTO Manager.   
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Subcontract personnel will be responsible for obtaining their own company code and Credential 
from RAPIDGate.  
 
Personnel will receive notification when the RAPIDGate Credential is ready and will obtain the 
badge by going to the Base Security Pass and ID office at the Navy Road gate.  It is advised that 
personnel pick up and activate their RAPIDGate Credential within 2 weeks of receiving the notice 
that it is ready.  There will be a $30 fee for any Credential that needs to be reordered. 
 
Two important notes: 

1. Personnel will be required to show identification at the time of Credential pickup. The 
employee can show one form of identification from List A, or two forms of identification 
from List B, in Table 1 when picking up their RAPIDGate Credential. 
 

2. Credential activation will require both the Credential ID (located on the back of the 
RAPIDGate Credential) and the last four digits of their Social Security Number to activate 
their credential through an automated phone activation system.  Typically, a minimum of 24 
hours are required for the badge to be activated; therefore, the soonest access can be 
granted is the day after badge pickup.   
 

Table 1 
Required Forms of Identification 

List A – One Needed 
• U.S. Passport (unexpired) 
• Permanent Resident Card or Alien Registration Receipt Card (Form I-551) 
• Passport (foreign unexpired), with I-551 stamp or attached Form I-94 indicating unexpired employment 

authorization 
• Employment Authorization Document that contains a photograph (Form I-766, I-688, I688A, I-688B) (Unexpired) 

List B – Two Needed   
• Driver’s license or ID card issued by a state 
• ID Card issued by federal, state or local government agencies or entities 
• Birth certificate (Original or certified copy) issued by a state, county, municipal authority or outlying possession 

of the United States bearing an official seal 
• Certification of Birth Abroad issued by the Department of State (Form FS-545 or Form DS-1350) 
• U.S. Military card or draft record 
• Military Dependent’s ID card 
• U.S. Coast Guard Merchant Mariner Card 
• Native American tribal document 
• Driver’s license issued by a Canadian government authority 
• U.S. Social Security card issued by the Social Security Administration 
• School ID card with a photograph  
• Voter’s registration card 
• U.S. Citizen ID Card (Form I-197) 
• ID Card for use of Resident Citizen in the United States (Form I-179) 
• Employment authorization document issued by DHS (other than those listed under List A) (Unexpired) 
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Once a RAPIDGate Credential is issued, personnel will be required to present their Credential to 
gain entry to Naval Support Activity Mid-South and must wear and display the Credential at all 
times while on the premises.  Questions about the Naval Support Activity Mid-South RAPIDGate 
Program should be addressed info@rapidgate.com with the subject line re: RAPIDGate Program. 
 
5.2 Short Term Installation Access Procedure (Visitor’s Pass) 
The following procedures should be used when long-term site access is not needed: 
 

1. Personnel must prepare an employment eligibility form (Form I-9, Attachment 1) and a Base 
Access Application (Form 5530, Attachment 2).   

 
2. The 5530 Form must be completed electronically in Microsoft Word format 2 weeks prior to 

arriving at the installation.  This form must be submitted to the Resolution Consultants CTO 
Manager for routing to the Navy.  
 

3. Current I-9 Forms are required to obtain a visitor pass and personnel will be required to 
provide acceptable documents to confirm their identity, as shown on Table 1, to the security 
officer.    

 
4. It is important that the forms of identification listed on the I-9 and 5530 forms match what 

is brought to the installation.  If there has been a name change or a driver’s license has 
been acquired in a new state, NSA Mid-South security officers may not permit access 
because they cannot guarantee that they did the background check on the right person and 
that they have all the relevant information.   
 

5. It is highly recommended that personnel refrain from obtaining a new driver’s license after 
submitting the 5530 form and going to the NSA –MidSouth installation.   
 

6. Personnel must ensure that the name listed on the I-9 and 5530 forms are spelled exactly 
the same as the identifications provided in Table 1.  The I-9 and 5530 forms are considered 
official documents and should be completed carefully. 
 

7. Personnel must bring the identification(s) listed on the I-9 form with them to the 
installation.  Copies, facsimiles, PDFs, etc., of identification documents are not considered 
satisfactory by Base security.   

mailto:info@rapidgate.com
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5.3 Vehicle Passes 
Each vehicle must have appropriate registration and insurance records to enter the installation and 
vehicle passes can be issued for a 1-year maximum period.  In addition, all drivers must have a 
proper unexpired driver’s license.  Vehicle passes may be obtained at the Base Security office.  
Once obtained, the vehicle pass must be prominently displayed on the dashboard of the registered 
vehicle.  For the extent of the installation visit, all names of drivers for that vehicle must be on the 
pass and Base Security may compare drivers listed on the vehicle pass to personnel identification 
for confirmation.  If personnel listed on the vehicle pass do not match the driver’s identification, 
Base Security may not grant access to the installation.    
 

6.0 RECORDS 
Personnel who do not have a RAPIDGate Credential are required to prepare the I-9 and 5530 forms 
as described in this procedure.  All personnel are required to have proper identification (e.g., 
driver’s license) that matches their RAPIDGate Credential or I-9 and 5530 forms with them at all 
times.  All vehicle passes are to be placed on the dashboard for the extent of the base visit and 
placed in a secure location when off-base.    
 

7.0 HEALTH AND SAFETY 
None. 
 

8.0 REFERENCES 
Department of Defense, United States (DoD). 2005. Uniform Federal Policy for Quality Assurance 

Project Plans, Part 1: UFP-QAPP Manual. Final Version 1. DoD:  DTIC ADA 427785, EPA-505-
B-04-900A.  In conjunction with the U. S. Environmental Protection Agency and the 
Department of Energy.  Washington:  Intergovernmental Data Quality Task Force.  March.  
On-line updates available at: http://www.epa.gov/fedfac/pdf/ufp_qapp_v1_0305.pdf. 

 
RAPIDGate Enrollment Information:  https://eform.rapidgate.com/Default.aspx 
 
United States Citizenship and Immigration Services I-9, Employment Eligibility Verification: 

http://www.uscis.gov/i-9 
 
9.0 ATTACHMENTS 
Attachment 1:  Employment Eligibility Verification form (I-9 Form) 
Attachment 2:  Base Access Application (Form 5530) 

http://www.epa.gov/fedfac/pdf/ufp_qapp_v1_0305.pdf
http://www.epa.gov/fedfac/pdf/ufp_qapp_v1_0305.pdf
http://www.epa.gov/fedfac/pdf/ufp_qapp_v1_0305.pdf
https://eform.rapidgate.com/Default.aspx
http://www.uscis.gov/i-9


 

 

 Attachment 1 
Employment Eligibility Verification form (I-9 Form) 

 
Note:  The attached file is a copy.   

Please obtain form from http://www.uscis.gov/i-9

http://www.uscis.gov/i-9


Instructions for Employment Eligibility Verification 

Department of Homeland Security 
U.S. Citizenship and Immigration Services 

Read all instructions carefully before completing this form. 

USC IS 
Form 1-9 

OMB No. 1615-0047 
Expires 03/31/2016 

Anti-Discrimination Notice. It is illegal to discriminate against any work-authorized individual in hiring, discharge, 
recruitment or referral for a fee, or in the employment eligibility verification (Form I-9 and E-Verify) process based on 
that individual's citizenship status, immigration status or national origin. Employers CANNOT specify which 
document(s) they will accept from an employee. The refusal to hire an individual because the documentation presented 
has a future expiration date may also constitute illegal discrimination. For more information, call the Office of Special 
Counsel for Immigration-Related Unfair Employment Practices (OSC) at 1-800-255-7688 (employees), 1-800-255-8155 
(employers), or 1-800-237-2515 (TDD), or visit www.justice.gov/crt/about/osc. 

What Is the Purpose of This Form? 

Employers must complete Form I-9 to document verification of the identity and employment authorization of each new 
employee (both citizen and noncitizen) hired after November 6, 1986, to work in the United States. In the Commonwealth 
of the Northern Mariana Islands (CNMI), employers must complete Form I-9 to document verification of the identity and 
employment authorization of each new employee (both citizen and noncitizen) hired after November 27, 2011. Employers 
should have used Form I-9 CNMI between November 28, 2009 and November 27, 2011. 

General Instructions 

Employers are responsible for completing and retaining Form I-9. For the purpose of completing this form, the term 
"employer" means all employers, including those recruiters and referrers for a fee who are agricultural associations, 
agricultural employers, or farm labor contractors. 

Form I-9 is made up of three sections. Employers may be fined if the form is not complete. Employers are responsible for 
retaining completed forms. Do not mail completed forms to U.S. Citizenship and Immigration Services (USCIS) or 
Immigration and Customs Enforcement (ICE). 

I section 1: Employee Information and Attestation 

Newly hired employees must complete and sign Section 1 of Form I-9 no later than the first day of employment. 
Section 1 should never be completed before the employee has accepted a job offer. 

Provide the following information to complete Section 1: 

Name: Provide your full legal last name, first name, and middle initial. Your last name is your family name or 
surname. If you have two last names or a hyphenated last name, include both names in the last name field. Your first 
name is your given name. Your middle initial is the first letter of your second given name, or the first letter of your 
middle name, if any. 

Other names used: Provide all other names used, if any (including maiden name). If you have had no other legal 
names, write "NIA." 

Address: Provide the address where you currently live, including Street Number and Name, Apartment Number (if 
applicable), City, State, and Zip Code. Do not provide a post office box address (P.O. Box). Only border commuters 
from Canada or Mexico may use an international address in this field. 

Date of Birth: Provide your date of birth in the mm/dd/yyyy format. For example, January 23, 1950, should be 
written as 0112311950. 

U.S. Social Security Number: Provide your 9-digit Social Security number. Providing your Social Security number 
is voluntary. However, if your employer participates in E-Verify, you must provide your Social Security number. 

E-mail Address and Telephone Number (Optional): You may provide your e-mail address and telephone 
number. Department of Homeland Security (DHS) may contact you if DHS learns of a potential mismatch between 
the information provided and the information in DHS or Social Security Administration (SSA) records. You may write 
''NIA" if you choose not to provide this information. 

Fonn 1-9 Instructions 03/08/13 N 
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All employees must attest in Section 1, under penalty of perjury, to their citizenship or immigration status by checking 
one of the following four boxes provided on the form: 

1. A citizen of the United States 

2. A noncitizen national of the United States: Noncitizen nationals of the United States are persons born in American 
Samoa, certain former citizens of the former Trust Territory of the Pacific Islands, and certain children of noncitizen 
nationals born abroad. 

3. A lawful permanent resident: A lawful permanent resident is any person who is not a U.S. citizen and who resides 
in the United States under legally recognized and lawfully recorded permanent residence as an immigrant. The term 
"lawful permanent resident" includes conditional residents. If you check this box, write either your Alien Registration 
Number (A-Number) or USCIS Number in the field next to your selection. At this time, the USCIS Number is the 
same as the A-Number without the "A" prefix. 

4. An alien authorized to work: If you are not a citizen or national of the United States or a lawful permanent resident, 
but are authorized to work in the United States, check this box. 

If you check this box: 

a. Record the date that your employment authorization expires, if any. Aliens whose employment authorization does 
not expire, such as refugees, asylees, and certain citizens of the Federated States of Micronesia, the Republic of the 
Marshall Islands, or Palau, may write "NIA" on this line. 

b. Next, enter your Alien Registration Number (A-Number)/USCIS Number. At this time, the USCIS Number is the 
same as your A-Number without the "A" prefix. If you have not received an A-Number/USCIS Number, record 
your Admission Number. You can find your Admission Number on Form I-94, "Arrival-Departure Record," or as 
directed by USCIS or U.S. Customs and Border Protection (CBP). 

(1) If you obtained your admission number from CBP in connection with your arrival in the United States, then 
also record information about the foreign passport you used to enter the United States (number and country of 
issuance). 

(2) If you obtained your admission number from USCIS within the United States, or you entered the United States 
without a foreign passport, you must write "NIA" in the Foreign Passport Number and Country oflssuance 
fields. 

Sign your name in the "Signature of Employee" block and record the date you completed and signed Section 1. By signing 
and dating this form, you attest that the citizenship or immigration status you selected is correct and that you are aware 
that you may be imprisoned and/or fined for making false statements or using false documentation when completing this 
form. To fully complete this form, you must present to your employer documentation that establishes your identity and 
employment authorization. Choose which documents to present from the Lists of Acceptable Documents, found on the 
last page of this form. You must present this documentation no later than the third day after beginning employment, 
although you may present the required documentation before this date. 

Preparer and/or Translator Certification 

The Preparer and/or Translator Certification must be completed ifthe employee requires assistance to complete Section 1 
(e.g., the employee needs the instructions or responses translated, someone other than the employee fills out the 
information blocks, or someone with disabilities needs additional assistance). The employee must still sign Section 1. 

Minors and Certain Employees with Disabilities (Special Placement) 

Parents or legal guardians assisting minors (individuals under 18) and certain employees with disabilities should review 
the guidelines in the Handbook for Employers: Instructions for Completing Form 1-9 (M-274) on www.uscis.gov/ 
I-9Central before completing Section 1. These individuals have special procedures for establishing identity if they cannot 
present an identity document for Form I-9. The special procedures include (1) the parent or legal guardian filling out 
Section 1 and writing "minor under age 18" or "special placement," whichever applies, in the employee signature block; 
and (2) the employer writing "minor under age 18" or "special placement" under List B in Section 2. 
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Section 2. Employer or Authorized Representative Review and Verification ~~:~'.).it~i.f~'.;.;:.;1:i!l:;{.;,10«;7;~$'.'~i;::::r,;{.:;\"Ji:Si 

Before completing Section 2, employers must ensure that Section 1 is completed properly and on time. Employers may 
not ask an individual to complete Section 1 before he or she has accepted a job offer. 

Employers or their authorized representative must complete Section 2 by examining evidence of identity and employment 
authorization within 3 business days of the employee's first day of employment. For example, if an employee begins 
employment on Monday, the employer must complete Section 2 by Thursday of that week. However, if an employer hires 
an individual for less than 3 business days, Section 2 must be completed no later than the first day of employment. An 
employer may complete Form I-9 before the first day of employment if the employer has offered the individual a job and 
the individual has accepted. 

Employers cannot specify which document(s) employees may present from the Lists of Acceptable Documents, found on 
the last page of Form I-9, to establish identity and employment authorization. Employees must present one selection from 
List A OR a combination of one selection from List B and one selection from List C. List A contains documents that 
show both identity and employment authorization. Some List A documents are combination documents. The employee 
must present combination documents together to be considered a List A document. For example, a foreign passport and a 
Form I-94 containing an endorsement of the alien's nonimmigrant status must be presented together to be considered a 
List A document. List B contains documents that show identity only, and List C contains documents that show 
employment authorization only. If an employee presents a List A document, he or she should not present a List B and List 
C document, and vice versa. If an employer participates in E-Verify, the List B document must include a photograph. 

In the field below the Section 2 introduction, employers must enter the last name, first name and middle initial, if any, that 
the employee entered in Section 1. This will help to identify the pages of the form should they get separated. 

Employers or their authorized representative must: 

1. Physically examine each original document the employee presents to determine if it reasonably appears to be genuine 
and to relate to the person presenting it. The person who examines the documents must be the same person who signs 
Section 2. The examiner of the documents and the employee must both be physically present during the examination 
of the employee's documents. 

2. Record the document title shown on the Lists of Acceptable Documents, issuing authority, document number and 
expiration date (if any) from the original document(s) the employee presents. You may write "NIA" in any unused 
fields. 

If the employee is a student or exchange visitor who presented a foreign passport with a Form I-94, the employer 
should also enter in Section 2: 

a. The student's Form I-20 or DS-2019 number (Student and Exchange Visitor Information System-SEVIS Number); 
and the program end date from Form I-20 or DS-2019. 

3. Under Certification, enter the employee's first day of employment. Temporary staffing agencies may enter the first day 
the employee was placed in a job pool. Recruiters and recruiters for a fee do not enter the employee's first day of 
employment. 

4. Provide the name and title of the person completing Section 2 in the Signature of Employer or Authorized 
Representative field. 

5. Sign and date the attestation on the date Section 2 is completed. 

6. Record the employer's business name and address. 

7. Return the employee's documentation. 

Employers may, but are not required to, photocopy the document(s) presented. If photocopies are made, they should be 
made for ALL new hires or reverifications. Photocopies must be retained and presented with Form I-9 in case of an 
inspection by DHS or other federal government agency. Employers must always complete Section 2 even if they 
photocopy an employee's document(s). Making photocopies of an employee's document(s) cannot take the place of 
completing Form I-9. Employers are still responsible for completing and retaining Form I-9. 
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Unexpired Documents 

Generally, only unexpired, original documentation is acceptable. The only exception is that an employee may present a 
certified copy of a birth certificate. Additionally, in some instances, a document that appears to be expired may be 
acceptable if the expiration date shown on the face of the document has been extended, such as for individuals with 
temporary protected status. Refer to the Handbook for Employers: Instructions for Completing Form 1-9 (M-274) or 1-9 
Central (www.uscis.gov/I-9Central) for examples. 

Receipts 

If an employee is unable to present a required document (or documents), the employee can present an acceptable receipt in 
lieu of a document from the Lists of Acceptable Documents on the last page of this form. Receipts showing that a person 
has applied for an initial grant of employment authorization, or for renewal of employment authorization, are not 
acceptable. Employers cannot accept receipts if employment will last less than 3 days. Receipts are acceptable when 
completing Form 1-9 for a new hire or when reverification is required. 

Employees must present receipts within 3 business days of their first day of employment, or in the case of reverification, 
by the date that reverification is required, and must present valid replacement documents within the time frames described 
below. 

There are three types of acceptable receipts: 

1. A receipt showing that the employee has applied to replace a document that was lost, stolen or damaged. The 
employee must present the actual document within 90 days from the date of hire. 

2. The arrival portion of Form I-94/I-94A with a temporary 1-551 stamp and a photograph of the individual. The 
employee must present the actual Permanent Resident Card (Form 1-551) by the expiration date of the temporary 
1-551 stamp, or, ifthere is no expiration date, within 1 year from the date of issue. 

3. The departure portion of Form I-94/I-94A with a refugee admission stamp. The employee must present an unexpired 
Employment Authorization Document (Form I-766) or a combination of a List B document and an unrestricted Social 
Security card within 90 days. 

When the employee provides an acceptable receipt, the employer should: 

1. Record the document title in Section 2 under the sections titled List A, List B, or List C, as applicable. 

2. Write the word "receipt" and its document number in the "Document Number" field. Record the last day that the 
receipt is valid in the "Expiration Date" field. 

By the end of the receipt validity period, the employer should: 

1. Cross out the word "receipt" and any accompanying document number and expiration date. 

2. Record the number and other required document information from the actual document presented. 

3. Initial and date the change. 

See the Handbook for Employers: Instructions for Completing Form 1-9 (M-274) at www.uscis.gov/l-9Central for more 
information on receipts. 

Section 3. Reverification and Rehires 

Employers or their authorized representatives should complete Section 3 when reverifying that an employee is authorized 
to work. When rehiring an employee within 3 years of the date Form 1-9 was originally completed, employers have the 
option to complete a new Form 1-9 or complete Section 3. When completing Section 3 in either a reverification or rehire 
situation, if the employee's name has changed, record the name change in Block A. 

For employees who provide an employment authorization expiration date in Section 1, employers must reverify 
employment authorization on or before the date provided. 
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Some employees may write "NIA" in the space provided for the expiration date in Section I if they are aliens whose 
employment authorization does not expire (e.g., asylees, refugees, certain citizens of the Federated States of Micronesia, 
the Republic of the Marshall Islands, or Palau). Reverification does not apply for such employees unless they chose to 
present evidence of employment authorization in Section 2 that contains an expiration date and requires reverification, 
such as Form I-766, Employment Authorization Document. 

Reverification applies if evidence of employment authorization (List A or List C document) presented in Section 2 
expires. However, employers should not reverify: 

1. U.S. citizens and noncitizen nationals; or 

2. Lawful permanent residents who presented a Permanent Resident Card (Form 1-551) for Section 2. 

Reverification does not apply to List B documents. 

If both Section I and Section 2 indicate expiration dates triggering the reverification requirement, the employer should 
reverify by the earlier date. 

For reverification, an employee must present unexpired documentation from either List A or List C showing he or she is 
still authorized to work. Employers CANNOT require the employee to present a particular document from List A or List 
C. The employee may choose which document to present. 

To complete Section 3, employers should follow these instructions: 

1. Complete Block A if an employee's name has changed at the time you complete Section 3. 

2. Complete Block B with the date ofrehire if you rehire an employee within 3 years of the date this form was originally 
completed, and the employee is still authorized to be employed on the same basis as previously indicated on this form. 
Also complete the "Signature of Employer or Authorized Representative" block. 

3. Complete Block C if: 

a. The employment authorization or employment authorization document of a current employee is about to expire and 
requires reverification; or 

b. You rehire an employee within 3 years of the date this form was originally completed and his or her employment 
authorization or employment authorization document has expired. (Complete Block B for this employee as well.) 

To complete Block C: 

a. Examine either a List A or List C document the employee presents that shows that the employee is currently 
authorized to work in the United States; and 

b. Record the document title, document number, and expiration date (if any). 

4. After completing block A, B or C, complete the "Signature of Employer or Authorized Representative" block, 
including the date. 

For reverification purposes, employers may either complete Section 3 of a new Form 1-9 or Section 3 of the previously 
completed Form 1-9. Any new pages of Form 1-9 completed during reverification must be attached to the employee's 
original Form 1-9. If you choose to complete Section 3 of a new Form 1-9, you may attach just the page containing 
Section 3, with the employee's name entered at the top of the page, to the employee's original Form 1-9. If there is a 
more current version of Form 1-9 at the time ofreverification, you must complete Section 3 of that version of the form. 

What Is the Filing Fee? 

There is no fee for completing Form 1-9. This form is not filed with USCIS or any government agency. Form 1-9 must be 
retained by the employer and made available for inspection by U.S. Government officials as specified in the "USCIS 
Privacy Act Statement" below. 

For more detailed information about completing Form 1-9, employers and employees should refer to the Handbook for 
Employers: Instroctions for Completing Form 1-9 (M-274). 
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You can also obtain information about Form I-9 from the USCIS Web site at www.uscis.gov/I-9Central, by e-mailing 
USCIS at I-9Central@dhs.i:ov, or by calling 1-888-464-4218. For TDD (hearing impaired), call 1-877-875-6028. 

To obtain USCIS forms or the Handbook/or Employers, you can download them from the USCIS Web site at www.uscis. 
gov/forms. You may order USCIS forms by calling our toll-free number at 1-800-870-3676. You may also obtain forms 
and information by contacting the USCIS National Customer Service Center at 1-800-375-5283. For TDD (hearing 
impaired), call 1-800-767-1833. 

Information about E-V erify, a free and voluntary program that allows participating employers to electronically verify the 
employment eligibility of their newly hired employees, can be obtained from the USCIS Web site at www.dhs.gov/E­
Verify, by e-mailing USCIS at E-Verify@dhs.i:ov or by calling 1-888-464-4218. For TDD (hearing impaired), call 
1-877-875-6028. 

Employees with questions about Form I-9 and/or E-Verify can reach the USCIS employee hotline by calling 
1-888-897-7781. For TDD (hearing impaired), call 1-877-875-6028. 

!Photocopying and Retaining Form 1-9 '"·; ;;: ... ~t- '::S'Y ''J: ;:_.:,::. - : , ·~,:<>:'·;,_, ....... •:·> \ .. ;· ·\:;, ·~·f:"'::'\f, :., ··<: :;> '\:: \\:.:.::I 

A blank Form I-9 may be reproduced, provided all sides are copied. The instructions and Lists of Acceptable Documents 
must be available to all employees completing this form. Employers must retain each employee's completed Form I-9 for 
as long as the individual works for the employer. Employers are required to retain the pages of the form on which the 
employee and employer enter data. If copies of documentation presented by the employee are made, those copies must 
also be kept with the form. Once the individual's employment ends, the employer must retain this form for either 3 years 
after the date of hire or l year after the date employment ended, whichever is later. 

Form I-9 may be signed and retained electronically, in compliance with Department of Homeland Security regulations at 
8 CFR 274a.2. 

USCIS Privacy Act Statement ~ : 

AUTHORITIES: The authority for collecting this information is the Immigration Reform and Control Act of 1986, 
Public Law 99-603 (8 USC 1324a). 

PURPOSE: This information is collected by employers to comply with the requirements of the Immigration Reform and 
Control Act of 1986. This law requires that employers verify the identity and employment authorization of individuals 
they hire for employment to preclude the unlawful hiring, or recruiting or referring for a fee, of aliens who are not 
authorized to work in the United States. 

DISCLOSURE: Submission of the information required in this form is voluntary. However, failure of the employer to 
ensure proper completion of this form for each employee may result in the imposition of civil or criminal penalties. In 
addition, employing individuals knowing that they are unauthorized to work in the United States may subject the 
employer to civil and/or criminal penalties. 

ROUTINE USES: This information will be used by employers as a record of their basis for determining eligibility of an 
employee to work in the United States. The employer will keep this form and make it available for inspection by 
authorized officials of the Department of Homeland Security, Department of Labor, and Office of Special Counsel for 
Immigration-Related Unfair Employment Practices. 

.1 
An agency may not conduct or sponsor an information collection and a person is not required to respond to a collection of 
information unless it displays a currently valid OMB control number. The public reporting burden for this collection of 
information is estimated at 35 minutes per response, including the time for reviewing instructions and completing and 
retaining the form. Send comments regarding this burden estimate or any other aspect of this collection of information, 
including suggestions for reducing this burden, to: U.S. Citizenship and Immigration Services, Regulatory Coordination 
Division, Office of Policy and Strategy, 20 Massachusetts Avenue NW, Washington, DC 20529-2140; OMB No. 
1615-0047. Do not mail your completed Form 1-9 to this address. 
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Employment Eligibility Verification 

Department of Homeland Security 
U.S. Citizenship and Immigration Services 

USCIS 
Form 1-9 

OMB No. 1615-0047 
Expires 03/31/2016 

.... START HERE. Read instructions carefully before completing this form. The instructions must be available during completion of this form. 
ANTI-DISCRIMINATION NOTICE: It is illegal to discriminate against work-authorized individuals. Employers CANNOT specify which 
document(s) they will accept from an employee. The refusal to hire an individual because the documentation presented has a future 
expiration date may also constitute illegal discrimination. 

Section 1. Employee Information and Attestation (Employees must complete and sign Section 1 of Form 1-9 no later 
than the first day of employment, but not before accepting a job offer.) . : '- " ' . . . . · · -- .< · - · 

Last Name (Family Name) First Name (Given Name) Middle Initial Other Names Used (if any) 

Address (Street Number and Name) Apt. Number City or Town State Zip Code 

Date of Birth (mm/dd/yyyy) I U.S. Social Security Number E-mail Address 

[JJ-0-~l 
Telephone Number 

I am aware that federal law provides for imprisonment and/or fines for false statements or use of false documents in 
connection with the completion of this form. 

I attest, under penalty of perjury, that I am (check one of the following): 

D A citizen of the United States 

D A noncitizen national of the United States (See instructions) 

D A lawful permanent resident (Alien Registration Number/USCIS Number):-----------

0 An alien authorized to work until (expiration date, if applicable, mm/dd/yyyy) -------. Some aliens may write "N/A" in this field. 
(See instructions) 

For aliens authorized to work, provide your Alien Registration Number!USCIS Number OR Form 1-94 Admission Number: 

1. Alien Registration Number/USCIS Number: _ ___ ______ _ 

OR 
3-D Barcode 

Do Not Write in This Space 
2. Form 1-94 Admission Number: _______________ _ 

If you obtained your admission number from CBP in connection with your arrival in the United 
States, include the following: 

Foreign Passport Number:----------------------

Country of Issuance: --- ---------------------

Some aliens may write "N/A" on the Foreign Passport Number and Country of Issuance fields. (See instructions) 

I Signature of Employee: I Date (mmlddlyyyy): 

Preparer and/or Translator Certification (To be completed and signed if Section 1 is prepared by a person other than the 
employee.) · .:,, , .. - . ·-.- :-· • .. .. -- · ·.· · · 

I attest, under penalty of perjury, that I have assisted in the completion of this form and that to the best of my knowledge the 
information is true and correct. 

Signature of Preparer or Translator: I Date (mmlddlyyyy): 

Last Name (Family Name) First Name (Given Name) 

Address (Street Number and Name) City or Town I State I Zip Code 

e E,;,ployerCompletesN~Page :,'- e 
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Employee Last Name, First Name and Middle Initial from Section 1: 

List A 
Identity and Employment Authorization 

Document Title: 

Issuing Authority: 

Document Number: 

Expiration Date (if any)(mmldd/yyyy): 

Document Title: 

Issuing Authority: 

Document Number: 

Expiration Date (if any)(mmldd/yyyy): 

Document Title: 

Issuing Authority: 

Document Number: 

Expiration Date (if any)(mmldd/yyyy): 

Certification 

OR ListB 
Identity 

, Document Title: 

I· 

. Issuing Authority: 

'. Document Number: 

'·· Expiration Date (if any)(mmldd/yyyy): 

' 

! • ~ 

' , ... 
·.' 

AND ListC 
Employment Authorization 

Document Title: 

Issuing Authority: 

Document Number: 

Expiration Date (if any)(mmldd/yyyy): 

3-D Barcode 
Do Not Write in This Space 

I attest, under penalty of perjury, that (1) I have examined the document(s) presented by the above-named employee, (2) the 
above-listed document(s) appear to be genuine and to relate to the employee named, and (3) to the best of my knowledge the 
employee is authorized to work in the United States. 

The employee's first day of employment (mmlddlyyyy): (See instructions for exemptions.) 

Signature of Employer or Authorized Representative I Date (mmlddlyyyy) I Title of Employer or Authorized Representative 

Last Name (Family Name) First Name (Given Name) I Employer's Business or Organization Name 

Employer's Business or Organization Address (Street Number and Name) I City or Town I State 'Zip Code 

Section 3. Reverification and Rehires (To be completed and signed by employer or authorized representative.) x ·;,,;;e ;;:cJ>'-·~"• 
A. New Name (if applicable) Last Name (Family Name) First Name (Given Name) Middle Initial I B. Date of Rehire (if applicable) (mmldd/yyyy): 

C. If employee's previous grant of employment authorization has expired, provide the information for the document from List A or List C the employee 
presented that establishes current employment authorization in the space provided below. 

Document Title: I Document Number: Expiration Date (if any)(mm/ddlyyyy): 

I attest, under penalty of perjury, that to the best of my knowledge, this employee is authorized to work in the United States, and if 
the employee presented document(s), the document(s) I have examined appear to be genuine and to relate to the individual. 

Signature of Employer or Authorized Representative: Date (mm/ddlyyyy): Print Name of Employer or Authorized Representative: 
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1. 

2. 

3. 

4. 

5. 

6. 

LISTS OF ACCEPTABLE DOCUMENTS 
All documents must be UNEXPIRED 

Employees may present one selection from List A 
or a combination of one selection from List B and one selection from List C. 

LISTA 
:;·::';I,_ 

LIST B LISTC ; J:;)~ 
~ - ·-

Documents that Establish [,~~ Documents that Establish Documents that Establish 
Both Identity and Identity Employment Authorization 

Employment Authorization pa AND 

U.S. Passport or U.S. Passport Card ;. 1. Driver's license or ID card issued by a 1. A Social Security Account Number 

Permanent Resident Card or Alien 
,.,:" State or outlying possession of the card, unless the card includes one of 

.· 
United States provided it contains a the following restrictions: 

Registration Receipt Card (Form 1-551) 
photograph or information such as (1) NOT VALID FOR EMPLOYMENT 

Foreign passport that contains a 
name, date of birth, gender, height, eye 

(2) VALID FOR WORK ONLY WITH color, and address 
temporary 1-551 stamp or temporary ·' INS AUTHORIZATION 
1-551 printed notation on a machine- ,· .:> 2. ID card issued by federal, state or local (3) VALID FOR WORK ONLY WITH 
readable immigrant visa 

,;; ·· government agencies or entities, DHS AUTHORIZATION 

Employment Authorization Document 
provided it contains a photograph or 
information such as name, date of birth, 2. Certification of Birth Abroad issued 

that contains a photograph (Form 
.-,,. 

gender, height, eye color, and address by the Department of State (Form 
1-766) ·<:', FS-545) . , 3 . School ID card with a photograph 
For a nonimmigrant alien authorized 3. Certification of Report of Birth 

to work for a specific employer 4. Voter's registration card issued by the Department of State 

because of his or her status: (Form DS-1350) 
5. U.S. Military card or draft record 

a. Foreign passport; and 4. Original or certified copy of birth 

b. Form 1-94 or Form l-94A that has ·~ 6. Military dependent's ID card certificate issued by a State, 

the following: . .. 7 • U.S. Coast Guard Merchant Mariner 
county, municipal authority, or 

(1) The same name as the passport; ·f'. Card 
territory of the United States 
bearing an official seal 

and ·.:', 8. Native American tribal document 
(2) An endorsement of the alien's 

I J!, 

5. Native American tribal document 

nonimmigrant status as long as 9. Driver's license issued by a Canadian 6. U.S. Citizen ID Card (Form 1-197) 
that period of endorsement has 

r:!? 
government authority 

not yet expired and the 7. Identification Card for Use of 
proposed employment is not in 

[.':c 
For persons under age 18 who are Resident Citizen in the United 

conflict with any restrictions or unable to present a document States (Form 1-179) 
limitations identified on the form. [.~';' listed above: 

.· i 8 . Employment authorization . ,.i 
Passport from the Federated States of · { 10 . School record or report card document issued by the 
Micronesia (FSM) or the Republic of 

... 
Department of Homeland Security 

the Marshall Islands (RMI) with Form 

~::' }' 
11. Clinic, doctor, or hospital record 

1-94 or Form l-94A indicating 
nonimmigrant admission under the 12. Day-care or nursery school record 
Compact of Free Association Between 
the United States and the FSM or RMI 6, 

.. 

Illustrations of many of these documents appear in Part 8 of the Handbook for Employers (M-27 4). 

Refer to Section 2 of the instructions, titled "Employer or Authorized Representative Review 
and Verification," for more information about acceptable receipts. 
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Attachment 2 
Base Access Application (Form 5530)



 

 

NAVSUPPACT MID-SOUTH BUILDING 
CAC ACCESS / ISSUE  APPLICATION 

From:  ENVIRONMENTAL DIVISION 
To:      Email to MILL_BADGE@NAVY.MIL   
Subj:   Request for Identification Badge, and access to restricted spaces 

APPLICANT INFORMATION 
Name (Last, First, Middle Initial) 
 

Gender:  Citizenship:  SSN:    

Command/Dep. 
NAVFAC/PWD Mid-South 

Title:  Date of Birth:   

Race:   State Drivers License#:   
 

Height: 
 

Weight:   Hair Color:  Eye Color:  
 

Work Phone:  

Company Name:  
 

Contract Exp Date: 
 

Contract Number: 
 

1.                                          COMMAND ACCESS  REQUEST 

  New Access     Access Modification   Non-CAC Contractor 
2. REASON FOR BADGE ISSUANCE 

  Initial Issue   Renewal   Replacement      
EXTERNAL BUILDING ACCESS:  

External Building(s), Days, and Time for access(EX: 455, Mon-Fri, 0600-1800) 
 

RESTRICTED SPACE(s) ACCESS REQUIRED:  
Building(s), Room Number, Days, Time for access(EX: 769, Room 188, 24 X 7) 
 

ONLY COMMAND APPOINTED AUTHORIZED PERSONNEL CAN SIGN REQUEST 
Authorizing Official: (Last Name, First and Middle Initial) 
 

Telephone Number: 
 

Authorizing Official Signature: (N/A when emailed, 
verified by email from authorizing official) 
 

Date: 
 

Privacy Act Statement 
AUTHORITY:  5 U.S.C. 301; EO 12356; EO 9397 
PRINCIPAL PURPOSE:  To facilitate verification of a personnel security clearance for an individual 
applying for building access in connection with their livelihood or official duties. 
ROUTINE USES;  Information may be furnished to Federal, state, or local agencies for regulatory 
and law enforcement purposes. 
DISCLOSURE:  Voluntary; however, refusal to furnish requested information may result in inability 
to verify essential personal information and approve requested building pass application. 

NAVSUPPACTMIDSOUTH 5530/7 (Rev.11-10) 

mailto:MILL_BADGE@NAVY.MIL


 

Appendix D 
Laboratory Accreditation Certificate 

 



                          
Certificate of Accreditation 

 

   ISO/IEC 17025:2005                Certificate Number L2226 

Empirical Laboratories, LLC 
621 Mainstream Drive, Suite 270 

Nashville TN 37228 
 

has met the requirements set forth in L-A-B’s policies and procedures, all requirements of ISO/IEC 17025:2005 
“General Requirements for the competence of Testing and Calibration Laboratories” and the U.S. Department of 
Defense Environmental Laboratory Accreditation Program (DoD ELAP).* 
 
The accredited lab has demonstrated technical competence to a defined “Scope of Accreditation” and the operation 
of a laboratory quality management system (refer to joint ISO-ILAC-IAF Communiqué dated 8 January 2009). 

 
Accreditation valid through: November 30, 2015  
 
 

                                                                                                                                            
 

                
                     R. Douglas Leonard, Jr., President, COO   

                                                      Laboratory Accreditation Bureau 
                                             Presented the 30th of January 2013 
*See the laboratory’s Scope of Accreditation for details of accredited parameters 
**Laboratory Accreditation Bureau is found to be in compliance with ISO/IEC 17011:2004 and recognized by ILAC (International Laboratory Accreditation Cooperation) and NACLA (National Cooperation for Laboratory Accreditation).   

 
® 

® 



                  Certificate # L2226 
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Scope of Accreditation 
For 

Empirical Laboratories, LLC 
 

621 Mainstream Drive, Suite 270 
Nashville, TN 37228 
Marcia K. McGinnity 

877-345-1113 
  
In recognition of a successful assessment to ISO/IEC 17025:2005 and the requirements of the DoD 
Environmental Laboratory Accreditation Program (DoD ELAP) as detailed in the DoD Quality Systems 
Manual for Environmental Laboratories (DoD QSM v4.2) based on the National Environmental 
Laboratory Accreditation Conference Chapter 5 Quality Systems Standard (NELAC Voted Revision  
June 5, 2003), accreditation is granted to Empirical Laboratories, LLC to perform the following tests: 
 
Accreditation granted through: November 30, 2015 
 
Testing - Environmental 

Non-Potable Water  

Technology Method Analyte 

GC/MS EPA 8260B; EPA 624 1,1,1,2-Tetrachloroethane 

GC/MS EPA 8260B; EPA 624 1,1,1-Trichloroethane (1,1,1-TCA) 

GC/MS EPA 8260B; EPA 624 1,1,2,2-Tetrachloroethane 

GC/MS EPA 8260B; EPA 624 1,1,2-Trichloro-1,2,2-trifluoroethane (CFC-113; Freon 113) 

GC/MS EPA 8260B; EPA 624 1,1,2-Trichloroethane 

GC/MS EPA 8260B; EPA 624 1,1-Dichloroethane (1,1-DCA) 

GC/MS EPA 8260B; EPA 624 1,1-Dichloroethene (1,1-DCE) 

GC/MS EPA 8260B; EPA 624 1,1-Dichloropropene 

GC/MS EPA 8260B; EPA 624 1,2,3-Trichlorobenzene 

GC/MS EPA 8260B; EPA 624 1,2,3-Trichloropropane 

GC/MS EPA 8260B; EPA 624 1,2,4-Trichlorobenzene 

GC/MS EPA 8260B; EPA 624 1,2,4-Trimethylbenzene 

GC/MS EPA 8260B; EPA 624 1,2-Dibromo-3-chloropropane (DBCP) 

GC/MS EPA 8260B; EPA 624 1,2-Dibromoethane (EDB) 

GC/MS EPA 8260B; EPA 624 1,2-Dichlorobenzene 

GC/MS EPA 8260B; EPA 624 1,2-Dichloroethane (EDC) 

GC/MS EPA 8260B; EPA 624 1,2-Dichloropropane 

GC/MS EPA 8260B; EPA 624 1,3,5-Trimethylbenzene 
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Non-Potable Water  

Technology Method Analyte 

GC/MS EPA 8260B; EPA 624 1,3-Dichlorobenzene 

GC/MS EPA 8260B; EPA 624 1,3-Dichloropropane 

GC/MS EPA 8260B; EPA 624 1,4-Dichlorobenzene 

GC/MS EPA 8260B; EPA 624 1,4-Dioxane 

GC/MS EPA 8260B; EPA 624 1-Chlorohexane 

GC/MS EPA 8260B; EPA 624 2,2-Dichloropropane 

GC/MS EPA 8260B; EPA 624 2-Butanone (Methyl ethyl ketone; MEK) 

GC/MS EPA 8260B; EPA 624 2-Chloroethyl vinyl ether 

GC/MS EPA 8260B; EPA 624 2-Chlorotoluene 

GC/MS EPA 8260B; EPA 624 2-Hexanone (Methyl butyl ketone; MBK) 

GC/MS EPA 8260B; EPA 624 4-Chlorotoluene 

GC/MS EPA 8260B; EPA 624 4-Methyl-2-pentanone (Methyl isobutyl ketone; MIBK) 

GC/MS EPA 8260B; EPA 624 Acetone 

GC/MS EPA 8260B; EPA 624 Acetonitrile 

GC/MS EPA 8260B; EPA 624 Acrolein 

GC/MS EPA 8260B; EPA 624 Acrylonitrile 

GC/MS EPA 8260B; EPA 624 Allyl chloride 

GC/MS EPA 8260B; EPA 624 Benzene 

GC/MS EPA 8260B; EPA 624 Bromobenzene 

GC/MS EPA 8260B; EPA 624 Bromochloromethane 

GC/MS EPA 8260B; EPA 624 Bromodichloromethane  

GC/MS EPA 8260B; EPA 624 Bromoform 

GC/MS EPA 8260B; EPA 624 Bromomethane 

GC/MS EPA 8260B; EPA 624 Carbon Disulfide 

GC/MS EPA 8260B; EPA 624 Carbon Tetrachloride 

GC/MS EPA 8260B; EPA 624 Chlorobenzene 

GC/MS EPA 8260B; EPA 624 Chloroethane 

GC/MS EPA 8260B; EPA 624 Chloroform 

GC/MS EPA 8260B; EPA 624 Chloromethane 

GC/MS EPA 8260B; EPA 624 Chloroprene 

GC/MS EPA 8260B; EPA 624 cis-1,2-Dichloroethene (cis-1,2-DCE) 

GC/MS EPA 8260B; EPA 624 cis-1,3-Dichloropropene 

GC/MS EPA 8260B; EPA 624 cis-1,4-Dichloro-2-butene 
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Non-Potable Water  

Technology Method Analyte 

GC/MS EPA 8260B; EPA 624 Cyclohexane 

GC/MS EPA 8260B; EPA 624 Dibromochloromethane 

GC/MS EPA 8260B; EPA 624 Dibromomethane 

GC/MS EPA 8260B; EPA 624 Dichlorodifluoromethane (CFC-12) 

GC/MS EPA 8260B; EPA 624 Di-isopropyl ether 

GC/MS EPA 8260B; EPA 624 ETBE 

GC/MS EPA 8260B; EPA 624 Ethyl methacrylate     

GC/MS EPA 8260B; EPA 624 Ethylbenzene 

GC/MS EPA 8260B; EPA 624 Hexachlorobutadiene 

GC/MS EPA 8260B; EPA 624 Hexane 

GC/MS EPA 8260B; EPA 624 Iodomethane 

GC/MS EPA 8260B; EPA 624 Isobutyl alcohol 

GC/MS EPA 8260B; EPA 624 Isopropylbenzene (Cumene) 

GC/MS EPA 8260B; EPA 624 Methacrylonitrile 

GC/MS EPA 8260B; EPA 624 Methyl Acetate 

GC/MS EPA 8260B; EPA 624 Methyl methacrylate    

GC/MS EPA 8260B; EPA 624 Methyl Tertiary Butyl Ether (MTBE) 

GC/MS EPA 8260B; EPA 624 Methylcyclohexane 

GC/MS EPA 8260B; EPA 624 Methylene Chloride, or Dichloromethane 

GC/MS EPA 8260B; EPA 624 Naphthalene 

GC/MS EPA 8260B; EPA 624 n-Butylbenzene 

GC/MS EPA 8260B; EPA 624 n-Propylbenzene 

GC/MS EPA 8260B; EPA 624 p-Isopropyltoluene 

GC/MS EPA 8260B; EPA 624 Propionitrile 

GC/MS EPA 8260B; EPA 624 sec-Butylbenzene 

GC/MS EPA 8260B; EPA 624 Styrene 

GC/MS EPA 8260B; EPA 624 t-Butyl alcohol 

GC/MS EPA 8260B; EPA 624 tert-Amyl methyl ether 

GC/MS EPA 8260B; EPA 624 tert-Butylbenzene 

GC/MS EPA 8260B; EPA 624 Tetrachloroethene (PCE; PERC) 

GC/MS EPA 8260B; EPA 624 Tetrahydrofuran 

GC/MS EPA 8260B; EPA 624 Toluene 

GC/MS EPA 8260B; EPA 624 trans-1,2-Dichloroethene (trans-1,2-DCE) 



                  Certificate # L2226 
 

Form 400.8 - Original    11-01-09      Page 4 of 20 

Non-Potable Water  

Technology Method Analyte 

GC/MS EPA 8260B; EPA 624 trans-1,3-Dichloropropene 

GC/MS EPA 8260B; EPA 624 trans-1,4-Dichloro-2-butene 

GC/MS EPA 8260B; EPA 624 Trichloroethene (TCE) 

GC/MS EPA 8260B; EPA 624 Trichlorofluoromethane (CFC-11) 

GC/MS EPA 8260B; EPA 624 Vinyl acetate 

GC/MS EPA 8260B; EPA 624 Vinyl Chloride (VC) 

GC/MS EPA 8260B; EPA 624 m,p-Xylenes 

GC/MS EPA 8260B; EPA 624 o-Xylene 

GC/MS EPA 8260B; EPA 624 Xylenes (Total) 

GC/MS EPA 8270C/D; EPA 625 1,1'-Biphenyl 

GC/MS EPA 8270C/D; EPA 625 1,2,4,5-Tetrachlorobenzene 

GC/MS EPA 8270C/D; EPA 625 1,2,4-Trichlorobenzene 

GC/MS EPA 8270C/D; EPA 625 1,2-Dichlorobenzene 

GC/MS EPA 8270C/D; EPA 625 1,2-Diphenylhydrazine 

GC/MS EPA 8270C/D; EPA 625 1,3-Dichlorobenzene 

GC/MS EPA 8270C/D; EPA 625 1,4-Dichlorobenzene 

GC/MS EPA 8270C/D; EPA 625 1,4-Dioxane 

GC/MS EPA 8270C/D; EPA 625 1-Methylnaphthalene  

GC/MS EPA 8270C/D; EPA 625 2,3,4,6-Tetrachlorophenol 

GC/MS EPA 8270C/D; EPA 625 2,4,5-Trichlorophenol 

GC/MS EPA 8270C/D; EPA 625 2,4,6-Trichlorophenol (TCP) 

GC/MS EPA 8270C/D; EPA 625 2,4-Dichlorophenol (DCP) 

GC/MS EPA 8270C/D; EPA 625 2,4-Dimethylphenol 

GC/MS EPA 8270C/D; EPA 625 2,4-Dinitrophenol 

GC/MS EPA 8270C/D; EPA 625 2,4-Dinitrotoluene (DNT) 

GC/MS EPA 8270C/D; EPA 625 2,6-Dichlorophenol 

GC/MS EPA 8270C/D; EPA 625 2,6-Dinitrotoluene 

GC/MS EPA 8270C/D; EPA 625 2-Chloronaphthalene 

GC/MS EPA 8270C/D; EPA 625 2-Chlorophenol 

GC/MS EPA 8270C/D; EPA 625 2-Methylnaphthalene 

GC/MS EPA 8270C/D; EPA 625 2-Methylphenol (o-Cresol) 

GC/MS EPA 8270C/D; EPA 625 2-Nitroaniline 

GC/MS EPA 8270C/D; EPA 625 2-Nitrophenol (ONP) 
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Non-Potable Water  

Technology Method Analyte 

GC/MS EPA 8270C/D; EPA 625 3,3'-Dichlorobenzidine (DCB) 

GC/MS EPA 8270C/D; EPA 625 3-Methylphenol/4-Methylphenol 

GC/MS EPA 8270C/D; EPA 625 3-Nitroaniline 

GC/MS EPA 8270C/D; EPA 625 4,6-Dinitro-2-methylphenol (DNOC) 

GC/MS EPA 8270C/D; EPA 625 4-Bromophenyl phenyl ether 

GC/MS EPA 8270C/D; EPA 625 4-Chloro-3-methylphenol 

GC/MS EPA 8270C/D; EPA 625 4-Chloroaniline 

GC/MS EPA 8270C/D; EPA 625 4-Chlorophenyl phenyl ether 

GC/MS EPA 8270C/D; EPA 625 4-Methylphenol (p-Cresol) 

GC/MS EPA 8270C/D; EPA 625 4-Nitroaniline (PNA) 

GC/MS EPA 8270C/D; EPA 625 4-Nitrophenol (PNP) 

GC/MS EPA 8270C/D; EPA 625 Acenaphthene 

GC/MS EPA 8270C/D; EPA 625 Acenaphthylene 

GC/MS EPA 8270C/D; EPA 625 Acetophenone 

GC/MS EPA 8270C/D; EPA 625 Aniline              

GC/MS EPA 8270C/D; EPA 625 Anthracene 

GC/MS EPA 8270C/D; EPA 625 Atrazine 

GC/MS EPA 8270C/D; EPA 625 Benzaldehyde 

GC/MS EPA 8270C/D; EPA 625 Benzidine 

GC/MS EPA 8270C/D; EPA 625 Benzo(a)anthracene 

GC/MS EPA 8270C/D; EPA 625 Benzo(a)pyrene 

GC/MS EPA 8270C/D; EPA 625 Benzo(b)fluoranthene 

GC/MS EPA 8270C/D; EPA 625 Benzo(g,h,i)perylene 

GC/MS EPA 8270C/D; EPA 625 Benzo(k)fluoranthene 

GC/MS EPA 8270C/D; EPA 625 Benzoic Acid 

GC/MS EPA 8270C/D; EPA 625 Benzyl alcohol 

GC/MS EPA 8270C/D; EPA 625 bis(2-Chloroethoxy)methane 

GC/MS EPA 8270C/D; EPA 625 bis(2-Chloroethyl)ether (BCEE) 

GC/MS EPA 8270C/D; EPA 625 bis(2-chloroisopropyl)ether, or 2,2'-oxybis (1-Chloropropane)  

GC/MS EPA 8270C/D; EPA 625 bis(2-Ethylhexyl)phthalate (BEHP) 

GC/MS EPA 8270C/D; EPA 625 Butyl benzyl phthalate (BBP) 

GC/MS EPA 8270C/D; EPA 625 Caprolactam 

GC/MS EPA 8270C/D; EPA 625 Carbazole 
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Non-Potable Water  

Technology Method Analyte 

GC/MS EPA 8270C/D; EPA 625 Chrysene 

GC/MS EPA 8270C/D; EPA 625 Dibenz(a,h)anthracene 

GC/MS EPA 8270C/D; EPA 625 Dibenzofuran (DBF) 

GC/MS EPA 8270C/D; EPA 625 Diethyl phthalate (DEP) 

GC/MS EPA 8270C/D; EPA 625 Dimethyl phthalate (DMP) 

GC/MS EPA 8270C/D; EPA 625 Di-n-butyl phthalate (DBP) 

GC/MS EPA 8270C/D; EPA 625 Di-n-octyl phthalate (DNOP) 

GC/MS EPA 8270C/D; EPA 625 Fluoranthene 

GC/MS EPA 8270C/D; EPA 625 Fluorene 

GC/MS EPA 8270C/D; EPA 625 Hexachlorobenzene (HCB) 

GC/MS EPA 8270C/D; EPA 625 Hexachlorobutadiene (HCBD) 

GC/MS EPA 8270C/D; EPA 625 Hexachlorocyclopentadiene (HCCPD) 

GC/MS EPA 8270C/D; EPA 625 Hexachloroethane (HCE) 

GC/MS EPA 8270C/D; EPA 625 Indeno(1,2,3-cd)pyrene 

GC/MS EPA 8270C/D; EPA 625 Isophorone 

GC/MS EPA 8270C/D; EPA 625 Naphthalene 

GC/MS EPA 8270C/D; EPA 625 Nitrobenzene 

GC/MS EPA 8270C/D; EPA 625 N-Nitrosodimethylamine 

GC/MS EPA 8270C/D; EPA 625 N-Nitroso-di-n-propylamine (NDPA) 

GC/MS EPA 8270C/D; EPA 625 N-nitrosodiphenylamine (NDPHA) 

GC/MS EPA 8270C/D; EPA 625 Pentachlorophenol 

GC/MS EPA 8270C/D; EPA 625 Phenanthrene 

GC/MS EPA 8270C/D; EPA 625 Phenol 

GC/MS EPA 8270C/D; EPA 625 Pyrene 

GC/MS EPA 8270C/D; EPA 625 Pyridine 

GC/ECD EPA 8081A/B 4,4'-DDD 

GC/ECD EPA 8081A/B 4,4'-DDE 

GC/ECD EPA 8081A/B 4,4'-DDT 

GC/ECD EPA 8081A/B Aldrin 

GC/ECD EPA 8081A/B alpha-BHC (alpha-HCH) 

GC/ECD EPA 8081A/B alpha-Chlordane 

GC/ECD EPA 8081A/B beta-BHC (beta-HCH) 

GC/ECD EPA 8081A/B delta-BHC (delta-HCH) 
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Non-Potable Water  

Technology Method Analyte 

GC/ECD EPA 8081A/B Dieldrin 

GC/ECD EPA 8081A/B Endosulfan I 

GC/ECD EPA 8081A/B Endosulfan II 

GC/ECD EPA 8081A/B Endosulfan sulfate 

GC/ECD EPA 8081A/B Endrin 

GC/ECD EPA 8081A/B Endrin aldehyde 

GC/ECD EPA 8081A/B Endrin ketone 

GC/ECD EPA 8081A/B gamma-BHC (Lindane; gamma-HCH) 

GC/ECD EPA 8081A/B gamma-Chlordane 

GC/ECD EPA 8081A/B Heptachlor 

GC/ECD EPA 8081A/B Heptachlor epoxide 

GC/ECD EPA 8081A/B Methoxychlor 

GC/ECD EPA 8081A/B Chlordane (n.o.s.) 

GC/ECD EPA 8081A/B Toxaphene 

GC/ECD EPA 8082A Aroclor-1016 

GC/ECD EPA 8082A Aroclor-1221 

GC/ECD EPA 8082A Aroclor-1232 

GC/ECD EPA 8082A Aroclor-1242 

GC/ECD EPA 8082A Aroclor-1248 

GC/ECD EPA 8082A Aroclor-1254 

GC/ECD EPA 8082A Aroclor-1260 

GC/ECD EPA 8082A Aroclor-1262 

GC/ECD EPA 8082A Aroclor-1268 

GC/ECD EPA 8151A 2,4,5-T 

GC/ECD EPA 8151A 2,4,5-TP (Silvex) 

GC/ECD EPA 8151A 2,4-D 

GC/ECD EPA 8151A 2,4-DB 

GC/ECD EPA 8151A Dalapon 

GC/ECD EPA 8151A Dicamba 

GC/ECD EPA 8151A Dichlorprop 

GC/ECD EPA 8151A Dinoseb 

GC/ECD EPA 8151A MCPA 

GC/ECD EPA 8151A MCPP  (Mecoprop) 
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Non-Potable Water  

Technology Method Analyte 

HPLC/UV EPA 8330A/B 1,3,5-Trinitrobenzene 

HPLC/UV EPA 8330A/B 1,3-Dinitrobenzene 

HPLC/UV EPA 8330A/B 2,4,6-Trinitrophenylmethylnitramine (Tetryl) 

HPLC/UV EPA 8330A/B 2,4,6-Trinitrotoluene (TNT) 

HPLC/UV EPA 8330A/B 2,4-Dinitrotoluene (DNT) 

HPLC/UV EPA 8330A/B 2,6-Dinitrotoluene 

HPLC/UV EPA 8330A/B 2-Amino-4,6-dinitrotoluene 

HPLC/UV EPA 8330A/B 2-Nitrotoluene (ONT) 

HPLC/UV EPA 8330A/B 3,5-Dinitroaniline 

HPLC/UV EPA 8330A/B 3-Nitrotoluene 

HPLC/UV EPA 8330A/B 4-Amino-2,6-dinitrotoluene 

HPLC/UV EPA 8330A/B 4-Nitrotoluene (PNT) 

HPLC/UV EPA 8330A/B Hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX) 

HPLC/UV EPA 8330A/B Nitrobenzene 

HPLC/UV EPA 8330A/B Nitroglycerin 

HPLC/UV EPA 8330A/B Nitroguanidine 

HPLC/UV EPA 8330A/B Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine (HMX) 

HPLC/UV EPA 8330A/B 3,5-Dinitroaniline 

HPLC/UV EPA 8330A/B PETN 

GC/FID FLPRO Petroleum Range Organics 

GC/FID EPA 8015B/C TPH DRO 

GC/FID EPA 8015B/C TPH ORO 

GC/FID EPA 8015B/C TPH GRO 

GC/FID RSK-175 Methane 

GC/FID RSK-175 Ethane 

GC/FID RSK-175 Ethene 

GC/ECD EPA 8011 1,2-Dibromoethane (EDB) 

GC/ECD EPA 8011 1,2-Dibromo-3-chloropropane (DBCP) 

HPLC/MS EPA 6850 Perchlorate 

ICP EPA 6010B/C; EPA 200.7 Aluminum 

ICP EPA 6010B/C; EPA 200.7 Antimony 

ICP EPA 6010B/C; EPA 200.7 Arsenic 

ICP EPA 6010B/C; EPA 200.7 Barium 



                  Certificate # L2226 
 

Form 400.8 - Original    11-01-09      Page 9 of 20 

Non-Potable Water  

Technology Method Analyte 

ICP EPA 6010B/C; EPA 200.7 Beryllium 

ICP EPA 6010B/C; EPA 200.7 Boron 

ICP EPA 6010B/C; EPA 200.7 Cadmium 

ICP EPA 6010B/C; EPA 200.7 Calcium 

ICP EPA 6010B/C; EPA 200.7 Chromium, total 

ICP EPA 6010B/C; EPA 200.7 Cobalt 

ICP EPA 6010B/C; EPA 200.7 Copper 

ICP EPA 6010B/C; EPA 200.7 Iron 

ICP EPA 6010B/C; EPA 200.7 Lead 

ICP EPA 6010B/C; EPA 200.7 Magnesium 

ICP EPA 6010B/C; EPA 200.7 Manganese 

CVAA EPA 7470A; EPA 245.1 Mercury 

ICP EPA 6010B/C; EPA 200.7 Molybdenum  

ICP EPA 6010B/C; EPA 200.7 Nickel 

ICP EPA 6010B/C; EPA 200.7 Potassium 

ICP EPA 6010B/C; EPA 200.7 Selenium 

ICP EPA 6010B/C; EPA 200.7 Silver 

ICP EPA 6010B/C; EPA 200.7 Sodium 

ICP EPA 6010B/C; EPA 200.7 Strontium 

ICP EPA 6010B/C; EPA 200.7 Thallium 

ICP EPA 6010B/C; EPA 200.7 Tin  

ICP EPA 6010B/C; EPA 200.7 Titanium  

ICP EPA 6010B/C; EPA 200.7 Vanadium 

ICP EPA 6010B/C; EPA 200.7 Zinc 

IC EPA 300.0 Bromide 

IC EPA 300.0 Chloride 

IC EPA 300.0 Fluoride 

IC EPA 300.0 Nitrate 

IC EPA 300.0 Nitrite 

IC EPA 300.0 Sulfate 

IC EPA 9056A Bromide 

IC EPA 9056A Chloride 

IC EPA 9056A Fluoride 
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Non-Potable Water  

Technology Method Analyte 

IC EPA 9056A Nitrate 

IC EPA 9056A Nitrite 

IC EPA 9056A Sulfate 

Colorimetric SM 4500-NO2 B-2011 Nitrite as N 

Titration SM 2320 B-2011 Alkalinity 

Colorimetric SM 4500-NH3 G-2011 Ammonia 

Probe SM 5210 B-2011 BOD 

Probe SM 5210 B-2011 CBOD 

Colorimetric EPA 410.4 COD 

UV/Vis EPA 7196A 
SM 3500-Cr B-2011 Hexavalent Chromium 

Colorimetric EPA 353.2 MOD Nitrocellulose 

Colorimetric EPA 353.2 Nitrate/Nitrite 

Gravimetric EPA 1664A Oil and Grease 

Titration Chap.7, Sect. 7.3.4 Mod. Reactive Sulfide 

Titration SM 4500-S2 F-2011 Sulfide 

UV/Vis SM 4500-P B5-2011 Total Phosphorus (as P) 

UV/Vis SM 4500-P E-2011 Ortho-Phosphate (as P) 

TOC EPA 9060A;  
SM 5310 C-2011 Total Organic Carbon 

Gravimetric SM 2540 C-2011 TDS 

Gravimetric SM 2540 D-2011 TSS 

Colorimetric EPA 9012A/B 
SM 4500-CN G-2011 Cyanide 

Physical EPA 1010A Ignitability / Flashpoint 

Physical EPA 9095B Paint Filter 

Probe EPA 9040B/C 
SM 4500-H+ B-2011 pH(Corrosivity) 

Preparation Method Type 

Preparation EPA 1311 TCLP 

Preparation EPA 3005A Metals digestion 

Preparation EPA 3010A Metals digestion 

Preparation EPA 3510C Organics Liquid Extraction 

Preparation EPA 5030A/B Purge and Trap Water 
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Solid and Chemical Materials 

Technology Method Analyte 

GC/MS EPA 8260B 1,1,1-Trichloroethane (1,1,1-TCA) 
GC/MS EPA 8260B 1,1,1,2-Tetrachloroethane 
GC/MS EPA 8260B 1,1,2,2-Tetrachloroethane 
GC/MS EPA 8260B 1,1,2-Trichloro-1,2,2-trifluoroethane (CFC-113; Freon 113) 
GC/MS EPA 8260B 1,1,2-Trichloroethane 
GC/MS EPA 8260B 1,1-Dichloroethane (1,1-DCA) 
GC/MS EPA 8260B 1,1-Dichloroethene (1,1-DCE) 
GC/MS EPA 8260B 1,1-Dichloropropene 
GC/MS EPA 8260B 1,2,3-Trichlorobenzene 
GC/MS EPA 8260B 1,2,3-Trichloropropane 
GC/MS EPA 8260B 1,2,4-Trichlorobenzene 
GC/MS EPA 8260B 1,2,4-Trimethylbenzene 
GC/MS EPA 8260B 1,2-Dibromo-3-chloropropane (DBCP) 
GC/MS EPA 8260B 1,2-Dibromoethane (EDB) 
GC/MS EPA 8260B 1,2-Dichlorobenzene 
GC/MS EPA 8260B 1,2-Dichloroethane (EDC) 
GC/MS EPA 8260B 1,2-Dichloropropane 
GC/MS EPA 8260B 1,3,5-Trimethylbenzene 
GC/MS EPA 8260B 1,3-Dichlorobenzene 
GC/MS EPA 8260B 1,3-Dichloropropane 
GC/MS EPA 8260B 1,4-Dichlorobenzene 
GC/MS EPA 8260B 1,4-Dioxane 
GC/MS EPA 8260B 1-Chlorohexane 
GC/MS EPA 8260B 2,2-Dichloropropane 
GC/MS EPA 8260B 2-Butanone (Methyl ethyl ketone; MEK) 
GC/MS EPA 8260B 2-Chloroethyl vinyl ether 
GC/MS EPA 8260B 2-Chlorotoluene 
GC/MS EPA 8260B 2-Hexanone (Methyl butyl ketone; MBK) 
GC/MS EPA 8260B 4-Chlorotoluene 
GC/MS EPA 8260B 4-Methyl-2-pentanone (Methyl isobutyl ketone; MIBK) 
GC/MS EPA 8260B Acetone 
GC/MS EPA 8260B Acetonitrile 
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Solid and Chemical Materials 

Technology Method Analyte 

GC/MS EPA 8260B Acrolein          
GC/MS EPA 8260B Acrylonitrile    
GC/MS EPA 8260B Allyl chloride 
GC/MS EPA 8260B Benzene 
GC/MS EPA 8260B Bromobenzene 
GC/MS EPA 8260B Bromochloromethane 
GC/MS EPA 8260B Bromodichloromethane  
GC/MS EPA 8260B Bromoform 
GC/MS EPA 8260B Bromomethane 
GC/MS EPA 8260B Carbon Disulfide 
GC/MS EPA 8260B Carbon Tetrachloride 
GC/MS EPA 8260B Chlorobenzene 
GC/MS EPA 8260B Chloroethane 
GC/MS EPA 8260B Chloroform 
GC/MS EPA 8260B Chloromethane 
GC/MS EPA 8260B Chloroprene 
GC/MS EPA 8260B cis-1,2-Dichloroethene (cis-1,2-DCE) 
GC/MS EPA 8260B cis-1,3-Dichloropropene 
GC/MS EPA 8260B cis-1,4-Dichloro-2-butene 
GC/MS EPA 8260B Cyclohexane 
GC/MS EPA 8260B Dibromochloromethane 
GC/MS EPA 8260B Dibromomethane 
GC/MS EPA 8260B Dichlorodifluoromethane (CFC-12) 
GC/MS EPA 8260B Di-isopropyl ether 
GC/MS EPA 8260B ETBE 
GC/MS EPA 8260B Ethyl methacrylate     
GC/MS EPA 8260B Ethylbenzene 
GC/MS EPA 8260B Hexachlorobutadiene 
GC/MS EPA 8260B Hexane 
GC/MS EPA 8260B Iodomethane            
GC/MS EPA 8260B Isobutyl alcohol 
GC/MS EPA 8260B Isopropylbenzene (Cumene) 
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Solid and Chemical Materials 

Technology Method Analyte 

GC/MS EPA 8260B m,p-Xylenes 
GC/MS EPA 8260B Methacrylonitrile 
GC/MS EPA 8260B Methyl Acetate 
GC/MS EPA 8260B Methyl methacrylate    
GC/MS EPA 8260B Methyl Tertiary Butyl Ether (MTBE) 
GC/MS EPA 8260B Methylcyclohexane 
GC/MS EPA 8260B Methylene Chloride, or Dichloromethane 
GC/MS EPA 8260B Naphthalene 
GC/MS EPA 8260B n-Butylbenzene 
GC/MS EPA 8260B n-Propylbenzene 
GC/MS EPA 8260B o-Xylene 
GC/MS EPA 8260B p-Isopropyltoluene 
GC/MS EPA 8260B Propionitrile 
GC/MS EPA 8260B sec-Butylbenzene 
GC/MS EPA 8260B Styrene 
GC/MS EPA 8260B tert-Amyl methyl ether 
GC/MS EPA 8260B tert-Butyl alcohol 
GC/MS EPA 8260B tert-Butylbenzene 
GC/MS EPA 8260B Tetrachloroethene (PCE; PERC) 
GC/MS EPA 8260B Tetrahydrofuran 
GC/MS EPA 8260B Toluene 
GC/MS EPA 8260B trans-1,2-Dichloroethene (trans-1,2-DCE) 
GC/MS EPA 8260B trans-1,3-Dichloropropene 
GC/MS EPA 8260B trans-1,4-Dichloro-2-butene 
GC/MS EPA 8260B Trichloroethene (TCE) 
GC/MS EPA 8260B Trichlorofluoromethane (CFC-11) 
GC/MS EPA 8260B Vinyl acetate 
GC/MS EPA 8260B Vinyl Chloride (VC) 
GC/MS EPA 8260B Xylenes (Total) 
GC/MS EPA 8270C/D 1,1'-Biphenyl 
GC/MS EPA 8270C/D 1,2,4,5-Tetrachlorobenzene 
GC/MS EPA 8270C/D 1,2,4-Trichlorobenzene 
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Solid and Chemical Materials 

Technology Method Analyte 

GC/MS EPA 8270C/D 1,2-Dichlorobenzene 
GC/MS EPA 8270C/D 1,2-Diphenylhydrazine 
GC/MS EPA 8270C/D 1,3-Dichlorobenzene 
GC/MS EPA 8270C/D 1,4-Dichlorobenzene 
GC/MS EPA 8270C/D 1,4-Dioxane 
GC/MS EPA 8270C/D 1-Methylnaphthalene  
GC/MS EPA 8270C/D 2,3,4,6-Tetrachlorophenol 
GC/MS EPA 8270C/D 2,4,5-Trichlorophenol 
GC/MS EPA 8270C/D 2,4,6-Trichlorophenol (TCP) 
GC/MS EPA 8270C/D 2,4-Dichlorophenol (DCP) 
GC/MS EPA 8270C/D 2,4-Dimethylphenol 
GC/MS EPA 8270C/D 2,4-Dinitrophenol 
GC/MS EPA 8270C/D 2,4-Dinitrotoluene (DNT) 
GC/MS EPA 8270C/D 2,6-Dichlorophenol 
GC/MS EPA 8270C/D 2,6-Dinitrotoluene 
GC/MS EPA 8270C/D 2-Chloronaphthalene 
GC/MS EPA 8270C/D 2-Chlorophenol 
GC/MS EPA 8270C/D 2-Methylnaphthalene 
GC/MS EPA 8270C/D 2-Methylphenol (o-Cresol) 
GC/MS EPA 8270C/D 2-Nitroaniline 
GC/MS EPA 8270C/D 2-Nitrophenol (ONP) 
GC/MS EPA 8270C/D 3,3'-Dichlorobenzidine (DCB) 
GC/MS EPA 8270C/D 3-Methylphenol/4-Methylphenol 
GC/MS EPA 8270C/D 3-Nitroaniline 
GC/MS EPA 8270C/D 4,6-Dinitro-2-methylphenol (DNOC) 
GC/MS EPA 8270C/D 4-Bromophenyl phenyl ether 
GC/MS EPA 8270C/D 4-Chloro-3-methylphenol 
GC/MS EPA 8270C/D 4-Chloroaniline 
GC/MS EPA 8270C/D 4-Chlorophenyl phenyl ether 
GC/MS EPA 8270C/D 4-Methylphenol (p-Cresol) 
GC/MS EPA 8270C/D 4-Nitroaniline (PNA) 
GC/MS EPA 8270C/D 4-Nitrophenol (PNP) 
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Technology Method Analyte 

GC/MS EPA 8270C/D Acenaphthene 
GC/MS EPA 8270C/D Acenaphthylene 
GC/MS EPA 8270C/D Acetophenone 
GC/MS EPA 8270C/D Aniline              
GC/MS EPA 8270C/D Anthracene 
GC/MS EPA 8270C/D Atrazine 
GC/MS EPA 8270C/D Benzaldehyde 
GC/MS EPA 8270C/D Benzidine 
GC/MS EPA 8270C/D Benzo(a)anthracene 
GC/MS EPA 8270C/D Benzo(a)pyrene 
GC/MS EPA 8270C/D Benzo(b)fluoranthene 
GC/MS EPA 8270C/D Benzo(g,h,i)perylene 
GC/MS EPA 8270C/D Benzo(k)fluoranthene 
GC/MS EPA 8270C/D Benzoic Acid 
GC/MS EPA 8270C/D Benzyl alcohol 
GC/MS EPA 8270C/D bis(2-Chloroethoxy)methane 
GC/MS EPA 8270C/D bis(2-Chloroethyl)ether (BCEE) 
GC/MS EPA 8270C/D bis(2-chloroisopropyl)ether, or 2,2'-oxybis (1-Chloropropane)  
GC/MS EPA 8270C/D bis(2-Ethylhexyl)phthalate (BEHP) 
GC/MS EPA 8270C/D Butyl benzyl phthalate (BBP) 
GC/MS EPA 8270C/D Caprolactam 
GC/MS EPA 8270C/D Carbazole 
GC/MS EPA 8270C/D Chrysene 
GC/MS EPA 8270C/D Dibenz(a,h)anthracene 
GC/MS EPA 8270C/D Dibenzofuran (DBF) 
GC/MS EPA 8270C/D Diethyl phthalate (DEP) 
GC/MS EPA 8270C/D Dimethyl phthalate (DMP) 
GC/MS EPA 8270C/D Di-n-butyl phthalate (DBP) 
GC/MS EPA 8270C/D Di-n-octyl phthalate (DNOP) 
GC/MS EPA 8270C/D Fluoranthene 
GC/MS EPA 8270C/D Fluorene 
GC/MS EPA 8270C/D Hexachlorobenzene (HCB) 



                  Certificate # L2226 
 

Form 400.8 - Original    11-01-09      Page 16 of 20 

Solid and Chemical Materials 

Technology Method Analyte 

GC/MS EPA 8270C/D Hexachlorobutadiene (HCBD) 
GC/MS EPA 8270C/D Hexachlorocyclopentadiene (HCCPD) 
GC/MS EPA 8270C/D Hexachloroethane (HCE) 
GC/MS EPA 8270C/D Indeno(1,2,3-cd)pyrene 
GC/MS EPA 8270C/D Isophorone 
GC/MS EPA 8270C/D Naphthalene 
GC/MS EPA 8270C/D Nitrobenzene 
GC/MS EPA 8270C/D N-Nitrosodimethylamine 
GC/MS EPA 8270C/D N-Nitroso-di-n-propylamine (NDPA) 
GC/MS EPA 8270C/D N-nitrosodiphenylamine (NDPHA) 
GC/MS EPA 8270C/D Pentachlorophenol 
GC/MS EPA 8270C/D Phenanthrene 
GC/MS EPA 8270C/D Phenol 
GC/MS EPA 8270C/D Pyrene 
GC/MS EPA 8270C/D Pyridine 

GC/ECD EPA 8081A/B 4,4'-DDD 

GC/ECD EPA 8081A/B 4,4'-DDE 

GC/ECD EPA 8081A/B 4,4'-DDT 

GC/ECD EPA 8081A/B Aldrin 

GC/ECD EPA 8081A/B alpha-BHC (alpha-HCH) 

GC/ECD EPA 8081A/B alpha-Chlordane 

GC/ECD EPA 8081A/B beta-BHC (beta-HCH) 

GC/ECD EPA 8081A/B delta-BHC (delta-HCH) 

GC/ECD EPA 8081A/B Chlordane (n.o.s.) 

GC/ECD EPA 8081A/B Dieldrin 

GC/ECD EPA 8081A/B Endosulfan I 

GC/ECD EPA 8081A/B Endosulfan II 

GC/ECD EPA 8081A/B Endosulfan sulfate 

GC/ECD EPA 8081A/B Endrin 

GC/ECD EPA 8081A/B Endrin aldehyde 

GC/ECD EPA 8081A/B Endrin ketone 

GC/ECD EPA 8081A/B gamma-BHC (Lindane; gamma-HCH) 
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GC/ECD EPA 8081A/B gamma-Chlordane 

GC/ECD EPA 8081A/B Heptachlor 

GC/ECD EPA 8081A/B Heptachlor epoxide 

GC/ECD EPA 8081A/B Methoxychlor 

GC/ECD EPA 8081A/B Toxaphene 

GC/ECD EPA 8082A Aroclor-1016 

GC/ECD EPA 8082A Aroclor-1221 

GC/ECD EPA 8082A Aroclor-1232 

GC/ECD EPA 8082A Aroclor-1242 

GC/ECD EPA 8082A Aroclor-1248 

GC/ECD EPA 8082A Aroclor-1254 

GC/ECD EPA 8082A Aroclor-1260 

GC/ECD EPA 8082A Aroclor-1262 

GC/ECD EPA 8082A Aroclor-1268 

HPLC/UV EPA 8330A 1,3,5-Trinitrobenzene 

HPLC/UV EPA 8330A 1,3-Dinitrobenzene 

HPLC/UV EPA 8330A 2,4,6-Trinitrophenylmethylnitramine (Tetryl) 

HPLC/UV EPA 8330A 2,4,6-Trinitrotoluene (TNT) 

HPLC/UV EPA 8330A 2,4-Dinitrotoluene (DNT) 

HPLC/UV EPA 8330A 2,6-Dinitrotoluene 

HPLC/UV EPA 8330A 2-Amino-4,6-dinitrotoluene 

HPLC/UV EPA 8330A 2-Nitrotoluene (ONT) 

HPLC/UV EPA 8330A 3-Nitrotoluene 

HPLC/UV EPA 8330A 3,5-Dinitroaniline 

HPLC/UV EPA 8330A 4-Amino-2,6-dinitrotoluene 

HPLC/UV EPA 8330A 4-Nitrotoluene (PNT) 

HPLC/UV EPA 8330A Hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX) 

HPLC/UV EPA 8330A Nitroglycerin 

HPLC/UV EPA 8330A Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine (HMX) 

HPLC/UV EPA 8330A Nitrobenzene 

HPLC/UV EPA 8330A Nitroguanidine 

HPLC/UV EPA 8330A PETN 
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HPLC/UV EPA 8330B 1,3,5-Trinitrobenzene 

HPLC/UV EPA 8330B 1,3-Dinitrobenzene 

HPLC/UV EPA 8330B 2,4,6-Trinitrophenylmethylnitramine (Tetryl) 

HPLC/UV EPA 8330B 2,4,6-Trinitrotoluene (TNT) 

HPLC/UV EPA 8330B 2,4-Dinitrotoluene (DNT) 

HPLC/UV EPA 8330B 2,6-Dinitrotoluene 

HPLC/UV EPA 8330B 2-Amino-4,6-dinitrotoluene 

HPLC/UV EPA 8330B 2-Nitrotoluene (ONT) 

HPLC/UV EPA 8330B 3-Nitrotoluene 

HPLC/UV EPA 8330B 3,5-Dinitroaniline 

HPLC/UV EPA 8330B 4-Amino-2,6-dinitrotoluene 

HPLC/UV EPA 8330B 4-Nitrotoluene (PNT) 

HPLC/UV EPA 8330B Hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX) 

HPLC/UV EPA 8330B Nitroglycerin 

HPLC/UV EPA 8330B Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine (HMX) 

HPLC/UV EPA 8330B Nitrobenzene 

HPLC/UV EPA 8330B Nitroguanidine 

HPLC/UV EPA 8330B PETN 

GC/FID FLPRO Petroleum Range Organics 

GC/FID EPA 8015B/C TPH DRO 

GC/FID EPA 8015B/C TPH ORO 

GC/FID EPA 8015B/C TPH GRO 

HPLC/MS EPA 6850 Perchlorate 

ICP EPA 6010B/C Aluminum 

ICP EPA 6010B/C Antimony 

ICP EPA 6010B/C Arsenic 

ICP EPA 6010B/C Barium 

ICP EPA 6010B/C Beryllium 

ICP EPA 6010B/C Boron 

ICP EPA 6010B/C Cadmium 

ICP EPA 6010B/C Calcium 

ICP EPA 6010B/C Chromium, total 
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ICP EPA 6010B/C Cobalt 

ICP EPA 6010B/C Copper 

ICP EPA 6010B/C Iron 

ICP EPA 6010B/C Lead 

ICP EPA 6010B/C Magnesium 

ICP EPA 6010B/C Manganese 

CVAA EPA 7471A/B Mercury 

ICP EPA 6010B/C Molybdenum  

ICP EPA 6010B/C Nickel 

ICP EPA 6010B/C Potassium 

ICP EPA 6010B/C Selenium 

ICP EPA 6010B/C Silver 

ICP EPA 6010B/C Sodium 

ICP EPA 6010B/C Strontium 

ICP EPA 6010B/C Tin  

ICP EPA 6010B/C Titanium  

ICP EPA 6010B/C Thallium 

ICP EPA 6010B/C Vanadium 

ICP EPA 6010B/C Zinc 

IC EPA 9056A Bromide 

IC EPA 9056A Chloride 

IC EPA 9056A Fluoride 

IC EPA 9056A Nitrate 

IC EPA 9056A Nitrite 

IC EPA 9056A Sulfate 

UV/Vis EPA 7196A Hexavalent Chromium 

TOC Lloyd Kahn Total Organic Carbon 

Colorimetric EPA 353.2 MOD Nitrocellulose 
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Solid and Chemical Materials 

Technology Method Analyte 

Colorimetric EPA 9012A/B Cyanide 

Titration Chap.7, Sect. 7.3.4 Mod. Reactive Sulfide 

Physical EPA 1010A Ignitability/Flashpoint 

Titration EPA 9034 Sulfide 

Probe EPA 9045C/D pH (Corrosivity) 

Preparation Method Type 

Preparation EPA 1311 TCLP 

Preparation EPA 1312 SPLP 

Preparation NJ Modified 3060A Hexavalent Chromium   

Preparation EPA 3050B Metals Digestion 

Preparation EPA 3546 Organics Microwave Extraction 

Preparation EPA 3550B/C Organics Sonication 

Preparation SM 2540 B-1997 Percent Solids (Percent Moisture) 

Preparation EPA 5035 /A Purge and Trap Solid 
 
Notes: 
 

1) This laboratory offers commercial testing service. 
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           R. Douglas Leonard 

 January 30, 2013 

         Chief Technical Officer 
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