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EXECUTIVE SUMMARY

This Sampling and Analysis Plan (SAP) was prepared to document the proposed focused Remedial
Investigation (RI) groundwater sampling activities to be performed at Department of Navy
Environmental Restoration Program site Study Area 2 (SA 2), located at the Herndon Annex of the
Former Naval Training Center (NTC) Orlando, Florida. This SAP was completed under the Naval
Facilities Engineering Command Southeast (NAVFAC SE) Contract No. N62470-11-D-8013, Contract
Task Order (CTO) No. JM89.

Following the Naval Facilities Engineering Command (NAVFAC) Tiered Approach for Developing
Sampling and Analysis Plans letter from the Department of the Navy dated June 3, 2011, this SAP
was prepared to follow NAVFAC'’s Tier 11 Uniform Federal Policy for Quality Assurance Project Plans
(UFP-QAPP) template, developed to allow for an effective and efficient process for smaller and less
complex sites such as SA 2.

SA 2 is located at the Herndon Annex, which is approximately 1.5 miles south of the NTC Main
Base, adjacent to the Orlando Executive Airport. The Herndon Annex property was used for civilian
and military aviation and provided support activities to the Main Base, including a supply warehouse
and sanitary landfill. Onsite, areas that may be potential sources of contaminant releases to soils
and groundwater include an abandoned septic system that served Building 602, former aircraft
parking aprons (or keyholes), and former landfill areas. Offsite, potential source areas include
former keyholes and alleged fire fighter training areas.

This Remedial Investigation at the SA 2 site is focused on the lower surficial aquifer from depths of
approximately 35 feet below land surface (bls) to 70 feet bls. Contaminants of concern (COCs) in
groundwater at SA 2 in this interval consist of the volatile organic compounds (VOCs) benzene,
isopropylbenzene, 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene and the chlorinated VOCs
(CVOCs) tetrachloroethene (PCE), trichloroethene (TCE), and the daughter products. Previous site
investigations revealed a benzene plume in the eastern portion of SA 2 at a depth of approximately
35 to 70 ft bls. This plume has migrated offsite to the east. Previous investigations also revealed a
PCE/TCE plume in the southeastern portion of the site at a depth of approximately 55 to 70 ft bls.
More recent investigations revealed a PCE plume in the southwestern portion of the site at a depth
of approximately 60 to 70 ft bls. The PCE and PCE/TCE plumes extend offsite to the south, and
based on the apparent north-northeasterly groundwater flow direction, the source of these plumes
appears to be offsite, south of SA 2.

The objectives of the groundwater sampling activities presented in this SAP are:
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e Investigate the source of PCE/TCE plume(s).
o Install a monitoring well to replace former well OLD-02-54D.
e Evaluate the current benzene plume.

o Install a well to monitor the benzene plume. This monitoring well location will be
determined after the membrane interface/hydraulic profiling tool (MiHPT) data review.

e Evaluate the hydraulic influence of the drainage swale.

In order to achieve these objectives, RC proposes to utilize MIHPT at five locations where
historically high concentrations of COCs have been observed. The MiHPT investigation will profile
the five locations from 30 to 70 ft bls or until the clay layer is encountered. Two new monitoring
wells are anticipated to be installed, one in the vicinity of OLD-02-54D and one at a location to be
determined based on the MiHPT data. It is also proposed that the stormwater swale culverts be
surveyed. This would enable surface water elevations to be measured in the swale and would be
used to aid in evaluating the groundwater flow in the area of the swale. Groundwater sampling will
be performed at six existing and two new monitoring well locations.
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ACRONYMS AND ABBREVIATIONS

AMEC AMEC Environment & Infrastructure, Inc.

BEC BRAC Environmental Coordinator

bls below land surface

BOA Basic Ordering Agreement

BRAC PMO Base Realignment and Closure Program Management Office

CFX Central Florida Expressway Authority

COCs Chemicals of Concern

CvocC Chlorinated Volatile Organic Compound

cDCE Cis-1,2-dichloroethene

CLEAN Comprehensive Long-Term Environmental Action Navy

CSM Conceptual Site Model

CTO Contract Task Order

DoD Department of Defense

DoE Department of Energy

DoN Department of the Navy

DQl Data Quality Indicator

DQO Data Quality Objective

EBST Environmental Baseline Survey for Transfer

EICP Extracted lon Current Profile

ELAP Environmental Laboratory Accreditation Program

ENCO Environmental Conservation Laboratories, Inc.

EPA Environmental Protection Agency

EPM Exposure Pathway Model

FAC Florida Administrative Code

FDEP Florida Department of Environmental Protection

FFTA Former Fire Training Area

FOST Finding of Suitability for Transfer

FTM Field Task Manager

FUDS Formerly Used Defense Sites
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GC Gas Chromatograph

GCTLs Groundwater Cleanup Target Levels

GOAA Greater Orlando Aviation Authority

GPS Global Positioning System

HSM Health & Safety Manager

ICAL Initial Calibration

ID Identification

IDQTF Intergovernmental Data Quality Task Force

IDW Investigative Derived Waste

IS Internal Standards

LCS Laboratory Control Sample

LOD Limit of Detection

LOQ Limit of Quantitation

MIiHPT Membrane Interface/Hydraulic Profiling Tool

mg/L milligrams per liter

MPC Measurement Performance Criteria

MS Matrix Spike

MSD Matrix Spike Duplicate

NA Not Applicable

NADS83 North American Datum 1983

NAVD88 North American Vertical Datum 1988

NADCs Natural Attenuation Default Concentrations

NAVFAC Naval Facilities Engineering Command

NAVFAC LANT  Naval Facilities Engineering Command Atlantic

NAVFAC SE Naval Facilities Engineering Command Southeast

NIRIS Naval Installation Restoration Information Solution

NTC Naval Training Center

OAAB Orlando Army Air Base
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PALs Project Action Levels

PCE tetrachloroethene

P.E. Professional Engineer

P.G. Professional Geologist

PM Project Manager

PPE Personal protective equipment

PVC polyvinyl chloride

QA Quality Assurance

QAM Quality Assurance Manager

QC Quality Control

QSM Quality Systems Manual

RI Remedial Investigation

RPM Remedial Program Manager

RT Retention Time

SA Study Area

SAP Sampling and Analysis Plan

SOPs Standard Operating Procedures

SSO Site Safety Officer

SSOCOF Sunshine State One Call of Florida

SWCTL Surface Water Cleanup Target Levels

TBD To Be Determined

TCE Trichloroethene

TOM Task Order Manager

TPM Task Project Manager

UFP-QAPP Uniform Federal Policy for Quality Assurance Project Plans

USEPA United States Environmental Protection Agency

V5.0 Version 5.0

VC Vinyl Chloride

VGCMS VOC by Gas Chromatograph mass spectrometry

VOC Volatile Organic Compound
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(Uniform Federal Policy for Quality Assurance Project Plans [UFP-QAPP] Manual Section 2.4.1 —

Worksheet #5)

FDEP RPM
850-245-8997

David Grabka, P.G.

Mark Easterbrook
NAVY RPM
843-963-4974

Navy Quality Assurance

Ken Bowers

Manager

Marianne Sweeney, P.E.
Resolution Consultants
Task Order Manager
407-513-8251

757-322-8341

John Knopf
Resolution Consultants
Health & Safety
Manager
901-451-1464

Dan Phillips, P.G.

| Resolution Consultants

Task Project Manager

407-513-8239

Jim Refermat
Resolution Consultants
Contract Quality

Assurance Manager
850-269-2200

SeeeseareseaneEeeeEeastesenesesefesesessateseeeseasateasnennantans emrerspemsesmsarsmansseanransranrransasanans s ansasanaa s s annananan .

Jackie Ceather, P.E.

Resolution Consultants

Site Safety Officer
407-513-8215

Jackie Ceather, P.E.
Resolution Consultants
Field Task Manager
407-513-8215

|

Jennifer Chastain
Resolution Consultants
Project Chemist/Data
Validator
850-269-2200

IDW Management
TBD

Driller
TBD

Field Team Personnel
Resolution Consultants

P.G. — Professional Geologist

IDW — investigation-derived waste
P.E. — Professional Engineer

RPM — Remedial Project Manager

TBD — To be determined

Line of Communication
Line of Authority
(Implied Communication)

Analytical Laboratories
(see Worksheet #6)
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2.0 SAP Worksheet #6: Communication Pathways
(UFP-QAPP Manual Section 2.4.2 — Worksheet #6)

This worksheet describes the pathways and modes of communication that will be used during this project, completed under the Naval
Facilities Engineering Command Southeast (NAVFAC SE) Contract No. N62470-11-D-8013, Contract Task Order (CTO) No. JM89.
are points of contact for resolving sampling and analysis problems; distributing preliminary, screening, and definitive level data to managers,
users, and the public; and procedures for soliciting concurrence for project modifications.

Included

Procedures for soliciting and/or obtaining
approval between project personnel, between different contractors, and between samplers and laboratory staff are described. Timing is the
maximum amount of time allowed for the communication event to take place. Pathways describe the type of communication such as email,

phone, etc.

Table 2-1: Communication Pathways Table

Communication Drivers

Responsible Entity

Name

Phone Number

Procedure (Timing, Pathway To/From, etc.)

Point of contact for
regulatory agency

Navy Remedial Program
Manager (RPM)

Mark Easterbrook

843-963-4974

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

Modification to this
Sampling and Analysis Plan
(SAP), changes in Navy
management.

Florida Department of
Environmental Protection
(FDEP) Remedial Project

Manager (RPM)

Navy RPM

David Grabka

Mark Easterbrook

850-245-8997

843-963-4974

The FDEP Federal Facilities RPM will be notified by the Navy RPM of
pending modifications to the SAP or Navy management changes through
written correspondence for documentation purposes. The FDEP Federal
Facilities RPM will respond with comments or approval of the
modifications to the Navy RPM within the timeframe agreed upon during
the initial notification of pending modifications.

Project Management

Resolution Consultants Task
Order Manager (TOM)

Navy RPM

Marianne Sweeney

Mark Easterbrook

407-513-8251

843-963-4974

The TOM will approve all communication to the Navy RPM, including
notification of SAP modifications or field deviations by close-of-business
of the following day. The TOM will provide monthly status reports to the
RPM and NAVFAC SE.

Site Management

Resolution Consultants Task
Project Manager (TPM)

Resolution Consultants TOM

Dan Phillips

Marianne Sweeney

407-513-8239

407-513-8251

The TPM will assist the TOM with daily project management and
activities and communicate routinely with both the TOM and project
team.



http://www.epa.gov/fedfac/pdf/ufp_qapp_v1_0305.pdf#page=47

®

RESOLUTION
CONSULTANTS

Tier 11 SAP, Focused RI

SA 2, Former NTC Oriando, FL
Final

December 2015

Table 2-1: Communication Pathways Table

Communication Drivers

Responsible Entity

Name

Phone Number

Procedure (Timing, Pathway To/From, etc.)

Quality Assurance/Quality
Control (QA/QC)

Resolution Consultants Quality
Assurance Manager (QAM)

Jim Refermat

850-269-2200

The QAM will communicate with project quality personnel to perform
specified QA and QC activities and report to project and program
management. Issues and non-conformances and corrective actions will
be reported to the TPM within one day of nonconformance issuance.

Progress Reports

Resolution Consultants Field
Task Manager (FTM) and TPM

Resolution Consultants TOM
Navy RPM

Jackie Ceather
Dan Phillips
Marianne Sweeney
Mark Easterbrook

407-513-8215
407-513-8239
407-513-8251
843-963-4974

FTM verbally informs the TPM on a daily basis of field updates. TPM
informs TOM on a weekly basis. TOM provides a weekly update to the
RPM either by phone message and/or email each Friday afternoon field
activities are taking place.

Gaining Site Access

Resolution Consultants FTM
Navy RPM

Jackie Ceather
Mark Easterbrook

407-513-8215
843-963-4974

Resolution Consultants FTM has the key for the gate lock. FTM will
ensure access is available for all field personnel.

Obtaining Utility Clearances
for Intrusive Activities

Resolution Consultants FTM
Sunshine State One Call of
Florida (SSOCOF)

NAVY RPM

Jackie Ceather
SSOCOF

Mark Easterbrook

407-513-8215
811

843-963-4974

Resolution Consultants FTM will contact SSOCOF either via phone or
online at least 3 days in advance of intrusive activities to initiate the
utility clearance process for all intrusive sampling locations. The FTM will
also contact the Navy RPM to get available on-site utility information for
clearance purposes.

Stop Work due to Safety
Issues

Resolution Consultants FTM
Site Safety Officer (SSO)
Resolution Consultants TOM

Resolution Consultants Health
& Safety Manager (HSM)

Navy RPM

Jackie Ceather
Jackie Ceather
Marianne Sweeney

John Knopf

Mark Easterbrook

407-513-8215

407-513-8215

407-513-8251

901-937-4255

843-963-4974

The responsible party verbally informs the FTM, TOM, and
subcontractors within one hour of recommendation to stop work and
within 24 hours of recommendation to restart work. Responsible party
follows verbal notification with an email to the Project Team (including
the Navy RPM) within 24 hours.

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
in the Field

Resolution Consultants TPM
Resolution Consultants TOM
Navy RPM

Dan Phillips
Marianne Sweeney
Mark Easterbrook

407-513-8239
407-513-8251
843-963-4974

TPM informs TOM verbally within same day; TOM informs Navy RPM via
email within 24 hours; TOM sends a concurrence letter to RPM, if
warranted, within 7 calendar days, and RPM signs the letter within five
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 time
frame agreed to by Project Team).
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Table 2-1: Communication Pathways Table

Communication Drivers

Responsible Entity

Name

Phone Number

Procedure (Timing, Pathway To/From, etc.)

Field Corrective
Actions

Resolution Consultants TPM
Resolution Consultants TOM
Navy RPM

Dan Phillips
Marianne Sweeney

Mark Easterbrook

407-513-8239
407-513-8251
843-963-4974

TPM informs TOM verbally within same day; TOM informs Navy RPM via
email within 24 hours that corrective actions have been implemented.
Corrective actions will be documented in weekly progress reports.

Recommendations to stop
work and initiate work upon
corrective action

Resolution Consultants TPM

Resolution Consultants TOM

Resolution Consultants QAM
Navy RPM

Dan Phillips
Marianne Sweeney
Jim Refermat

Mark Easterbrook

407-513-8239
407-513-8251
850-269-2200
843-963-4974

TPM informs TOM verbally within same day; TOM informs Navy RPM via
email within 24 hours that corrective actions have been implemented.
Corrective actions will be documented in weekly progress reports.

Coordination and
communication of fieldwork
activities related to data
collection

Resolution Consultants TPM

Resolution Consultants TOM
Project Chemist

Dan Phillips

Marianne Sweeney
Jennifer Chastain

407-513-8239

407-513-8251
850-269-2200

TPM to communicate relevant field information to the TOM and Project
Chemist daily during field activities by phone or email.

Coordination with
laboratory for field activities

Resolution Consultants Project
Chemist

Jennifer Chastain

850-269-2200

The Project Chemist will contact the laboratory by email to order the
necessary sample containers and appropriate shipping for delivery on
site before field sampling begins and throughout the project.

The Project Chemist will also notify the laboratory of the expected
turn-around-time for sampling analysis before field sampling begins.

Daily Chain-of-Custody
reports and shipping
documentation

Resolution Consultants FTM

Jackie Ceather

407-513-8215

Chains-of-Custody and shipping records will be submitted via fax or
email to the PM and FTM at the end of each day that samples are
collected for evaluation.

Sample shipment
coordination with laboratory

Resolution Consultants FTM

Jackie Ceather

407-513-8215

Coordinate with the laboratory on days of sample shipment to inform
them of anticipated shipment arrival dates, including number of coolers
shipped. Provide laboratory with Chains-of-Custody, shipment tracking
numbers, and any other pertinent information including verification of
expected turn-around-time for sampling analysis.

Sample Receipt Variances

Environmental Conservation
Laboratories, Inc. (ENCO)
Orlando Project Manager (PM)

Marcia Colon

407-826-5314

All variances in sample receipt will be reported to the Resolution
Consultants project chemist within 24 hours of variance. A signed copy
of the Chain-of-Custody Report will be provided to the project chemist
with 24 hours of sample receipt.
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Table 2-1: Communication Pathways Table

Communication Drivers

Responsible Entity

Name

Phone Number

Procedure (Timing, Pathway To/From, etc.)

Laboratory results

ENCO Orlando PM

Resolution Consultants Project
Chemist

Marcia Colon

Jennifer Chastain

407-826-5314

850-269-2200

Laboratory results will be reported to the Project Chemist in accordance
with the laboratory Statement of Work (SOW).

Reporting laboratory data
quality issues

ENCO Orlando PM

Resolution Consultants Project
Chemist

Marcia Colon

Jennifer Chastain

407-826-5314

850-269-2200

QA/QC issues that potentially affect data usability will be reported by the
Laboratory PM to the Project Chemist by email within one business day.

Reporting serious
laboratory issues

Resolution Consultants Project
Chemist

Resolution Consultants TOM
Navy RPM

Jennifer Chastain

Marianne Sweeney
Mark Easterbrook

850-269-2200

407-513-8251
843-963-4974

Within one business day of identification of a serious laboratory issue,

the Project Chemist will notify the TOM and Navy RPM. The Navy RPM
will engage the NAVFAC chemist to ensure the issues with this project
can be evaluated to determine impact to other NAVFAC projects.

Field and analytical
corrective actions

Resolution Consultants Project
Chemist

Resolution Consultants QAM

Jennifer Chastain

Jim Refermat

850-269-2200

850-269-2200

The Project Chemist will immediately (no later than one business day)
notify the Resolution Consultants QAM by email of field or analytical
procedures that were not performed in accordance with the planning
documents. The Project Chemist, in coordination with the QAM, will
complete documentation of the nonconformance and corrective actions
(including schedule) to be taken. The Project Chemist will verify that the
corrective actions have been implemented according to schedule stated
in the corrective action.

Release of analytical data

Resolution Consultants Project
Chemist

Resolution Consultants TOM

Jennifer Chastain

Marianne Sweeney

850-269-2200

407-513-8251

The Project Chemist will review faxed/emailed data (within five business
days of receipt) to verify that data quality objectives are met as
described in the planning documents before the data are released.
Analytical data will be released to the PM TOM (or designee) within one
business day after the Project Chemist has verified that the data are in
accordance with the project requirements.

24



®

RESOLUTION
CONSULTANTS

Tier 11 SAP, Focused RI

SA 2, Former NTC Oriando, FL
Final

December 2015

Table 2-1: Communication Pathways Table

Communication Drivers

Responsible Entity

Name

Phone Number

Procedure (Timing, Pathway To/From, etc.)

Reporting data validation
issues / data validation
corrective actions

Resolution Consultants Project

Chemist

Jennifer Chastain

850-269-2200

The Project Chemist will coordinate with the analytical laboratory to
ensure data packages provided by the laboratory are complete and allow
for full validation. All data validation issues will be reported to the
Resolution Consultants QAM by the Project Chemist by telephone or
email within one business day. The Project Chemist will generate
memos to the laboratory with regard to incomplete deliverables or
discrepancies within five business days of review while keeping the QAM
informed of any significant data quality issues. The issue(s) will also be
reported to the PM within one business day by telephone or email
through the Project Chemist.

Approval and notification of
SAP procedure deviation
during field activities

Resolution Consultants TOM

Marianne Sweeney

407-513-8251

Within one business day of identification of a SAP deviation, the PM will
notify the TOM and Navy RPM of the pending deviation and whether it is
considered minor or significant. A minor deviation would require the
approval of the PM, TOM, and QAM within one business day of
notification. A significant deviation would require the approval of the
organizational partners/stakeholders (Navy and FDEP) within the
timeframe agreed upon during the initial notification of pending
deviation. The PM would notify the FTM within one business day of
receiving approval. The PM would ensure the deviation and approval is
documented and incorporated into the project files via a field activity
report within five business days (e.g., remedial investigation, remediation
verification report, etc.).

SAP modifications

Resolution Consultants TPM

Dan Phillips

407-513-8239

Any modifications to the Final SAP will require the PM prepare amended
worksheets and distribute the revised SAP (or revision pages) for review
and comment (within the timeframe agreed upon during the initial
notification of pending modifications) before the activities begin.

Address comments on SAP
revision (or revision pages),
prepare final revision (or
revision pages), and submit
final revision (or revision
pages) of the SAP

Resolution Consultants TPM

Dan Phillips

407-513-8239

The PM will provide responses to comments received on revised SAP (or
revision pages) within 2 weeks of receipt, incorporate comments into the
document, and then submit the final revision (or revision pages) of the
SAP within one month of receiving comments.
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Table 2-1: Communication Pathways Table

Communication Drivers

Responsible Entity

Name

Phone Number

Procedure (Timing, Pathway To/From, etc.)

Data usability

Resolution Consultants Project
Chemist

Resolution Consultants QAM

Jennifer Chastain

Jim Refermat

850-269-2200

850-269-2200

The Project Chemist will notify the TOM and QAM of any data usability
issues that are identified during data validation immediately. The FTM
will notify the TOM and QAM of any field conditions, sample collection
techniques, or sample shipping issues that impact data usability at the
end of the day of occurrence or earlier as deemed appropriate.

Notification of non-usable
data

Environmental Conservation
Laboratories, Inc (ENCO) PM

Resolution Consultants
Project Chemist

Resolution Consultants TOM
Navy RPM

Marcia Colon

Jennifer Chastain

Marianne Sweeney
Mark Easterbrook

407-826-5314

850-269-2200

407-513-8251
843-963-4974

If the laboratory determines that any data they have generated is

non usable, the Laboratory PM will notify (verbally or via email) the
Resolution Consultants Project Chemist within one business day of when
the issue is discovered.

The Resolution Consultants Project Chemist will notify (verbally or via
email) the Resolution Consultants TOM within one business day of the
need for corrective action, if the non-usable data is a significant issue
(i.e., critical sample data). Corrective action may include resampling
and/or reanalyzing the effected samples.

If a Resolution Consultants Project Chemist or data validator identifies
non-usable data during the data validation process, the TOM will be
notified verbally or via email 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 on any problems with the laboratory or analysis that could
significantly affect the usability of the data or project failures that impact
the ability to complete the scope of work. The Navy RPM will engage the
NAVFAC LANT (NAVFAC Atlantic) chemist to ensure issues with this
project can be evaluated to determine impact to other Department of
Defense (DoD) projects. Such notification will be made within 1 business
day of when the issue is discovered. The Navy RPM will notify the FDEP
RPM when any significant corrective action is taken.

The TOM and TPM will incorporate any document modifications into the Final SAP for inclusion into the administrative record. The

document amendment history for this SAP is provided in Appendix A.
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3.0 SAP Worksheet #9: Project Scoping Session Participants Sheet
(UFP-QAPP Manual Section 2.5.1 — Worksheet #9)

One project scoping session was conducted as described in Section 2.5.1 of the Uniform Federal
Policy for Quality Assurance Project Plans Manual (UFP-QAPP; Intergovernmental Data Quality Task
Force [IDQTF], March 2005a) among project team members on 15 July 2015 to discuss data gaps
and review historical groundwater analytical results. In addition, plans for proposed membrane
interface / hydraulic profiling tool (MiHPT) work, additional groundwater sampling, and the
installation of monitoring wells were discussed for Study Area 2 (SA 2), Naval Training Center
(NTC) Orlando, Florida. The information presented below reflects the scoping session for the
development of this SAP for SA 2.

Table 3-1: Scoping Session 1, 15 July 2015

Project Name: Former Naval Training Center (NTC) Site Name: SA 2

Orlando Site Location: Orlando, Florida
Projected Date(s) of MiIHPT and Groundwater Sampling:

Fall 2015

Contract TOM: Marianne Sweeney (Resolution
Consultants)

Date of Session: 15 July 2015
Scoping Session Purpose: Discuss data gaps, proposed MiHPT work, historical groundwater sampling results and plans for monitoring
well installation & additional groundwater sampling

Name Title/Project Role Affiliation Phone # Email Address Project Role
Navy RPM/Manages
Project Activities for
Art Sanford the Navy NAVFAC SE | 843.963.4974 art.sanford.ctr@navy.mil Former NAVY RPM
Current Navy Base
Realignment and
Closure (BRAC)
Environmental
David Barney Coordinator (BEC) NAVFAC SE | 617.753.4656 david.barney@navy.mil Current Navy BEC
FDEP
Federal
FDEP RPM/RegUIatOr Programs
David Grabka Input Section 850.245.8997 david.grabka@dep.state.fl.us FDEP RPM
CLEAN
Marianne Contractor TOM Resolution
Sweeney Consultants | 407.513.8251 | marianne.sweeney@aecom.com TOM
Solutions
Jessica Keener BOA Contractor IES 919.873.1060 jkeener@solutions-ies.com Tech Support
Solutions
Nick Shore BOA Contractor IES 919.873.1060 nshore@solutions-ies.com Tech Support
CLEAN Resolution
Jackie Ceather Contractor Scribe Consultants | 407.513.8215 jackie.ceather@aecom.com Project Support
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The following are minutes from the 15 July 2015 project scoping session:

MEETING OBJECTIVE — The objective of this scoping meeting was to discuss the proposed
Remedial Investigation (RI) work for SA 2. The goals of the Rl work are to investigate the source
of the volatile organic compound (VOC) plumes in the lower surficial aquifer, which is considered
Zones C and D.

SITE CONDITIONS

Groundwater in the lower surficial aquifer appears to flow northeast.
The contaminants of concern (COCs) are VOCs and chlorinated VOCs. There appear to be
three separate plumes.

e The benzene plume appears to extend from approximately 35 feet (ft) below land surface
(bls) to 70 ft bls. The benzene plume extends offsite into the residential neighborhood to
the east.

e The tetrachloroethene (PCE) plume appears to extend from 50 ft bls to 70 ft bls. The PCE
concentrations are highest on the southern (upgradient) side of the site.

The trichloroethene (TCE) plume appears to extend from 60 ft bls to 70 ft bls.
The top of the confining clay layer is approximately 65 to 70 ft bls.

INVESTIGATION/REMEDIAL DESIGN DISCUSSION — Resolution Consultants (RC) is currently
funded to complete an additional SA 2 investigation. Following this scoping session, a Tier 11 UFP-
QAPP SAP will be prepared and then submitted for Navy and FDEP review. Following FDEP
approval, field investigation activities are anticipated to take place in October 2015.

RC discussed the upcoming RI work. RC proposed using membrane interface probe/hydraulic
profiling tool (MiHPT) to confirm the depth of contamination and further define the up gradient
extent of the plumes. The five proposed MIHPT locations are proposed in the areas of highest
historical VOC concentrations.

RC proposed a new well be installed in the vicinity of the former OLD-02-54D well that was lost.
Any other new monitoring wells will be discussed with the team prior to installation after the MiHPT
results are reviewed. The Central Florida Expressway Authority (CFX) owns the property where
OLD-02-54D was located. The team discussed getting access to their property for further
investigation.

Dave G stated that Formerly Used Defense Sites (FUDS) funding was used by FDEP to investigate
the former Orlando Army Air Base (OAAB) property, which is currently owned by CFX and the
Greater Orlando Aviation Authority (GOAA). Dave B was concerned about whose responsibility is
the cleanup. A source of the groundwater contamination at SA 2 may be the keyholes and former
fire training areas (FFTA) associated with the former OAAB.
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Dave B will try to set up a meeting with GOAA to discuss site access issues. Prior to field activities,
a letter on Navy letterhead will be sent to CFX/GOAA notifying them of the contamination coming
from their property onto the SA 2 site and requesting access to their property for further
investigation.

INVESTIGATION OBJECTIVES — There are several objectives for the investigation activities:

1)
2)
3)
4)

5)

Evaluate the source(s) of the PCE/TCE plume(s).

Install a monitoring well to replace former well OLD-02-54D.

Evaluate the current benzene plume.

Install a well to monitor the benzene plume. This monitoring well location will be
determined after MiHPT data review.

Evaluate the hydraulic influence of the drainage swale.

PROPOSED INVESTIGATION ACTIVITIES:

Confirm groundwater flow direction in lower surficial aquifer.

Perform MiHPT sampling to the top of the clay layer. The proposed locations were selected
based on highest historical concentrations in monitoring wells and direct push technology
samples.

Evaluate greatest VOC concentration locations and intervals, from historical data and new
MiHPT locations.

Evaluate hydraulic conductivity and electrical conductivity from MiHPT data.

Review MIHPT data with team to select new monitoring well locations and screening
intervals.

Install two staff gauges in the north-south stormwater swale on the east side of the site
(this has since been altered to surveying the stormwater swale culverts).

Install monitoring wells.

Sample select existing and both new monitoring wells.

Survey new monitoring wells.

Confirm groundwater flow direction in lower surficial aquifer.

PROPOSED SCHEDULE OF SA 2 ACTIVITIES

1)
2)
3)
4)
5)
6)
7

SAP approval.

Groundwater sampling from existing wells.

Perform MiHPT investigation.

Team review of groundwater sampling data and MiHPT data.
Install new monitoring wells.

Groundwater sampling of new wells.

Evaluation and Reporting.
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Tier 11 SAP Approval Questionnaire

The completed questionnaire was emailed to Kenneth Bowers, Navy Chemist, by RC on 21 July
2015. On 27 July 2015, Mr. Bowers emailed the team the NAVFAC LANT approval to use the Tier Il
SAP template. Approval to use the Tier 11 SAP template is provided in Appendix B.
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4.0 SAP Worksheet #10: Conceptual Site Model

(UFP-QAPP Manual Section 2.5.2)

4.1 LOCATION

SA 2 is located at the former Herndon Annex, east of the Orlando Executive Airport, approximately
1.5 miles south of the former NTC Main Base. Private homes (the Azalea Park neighborhood) are
located immediately east of the site, Lake Barton is to the northeast, and the East-West
Expressway is to the south (Figure 4-1).

The Herndon Annex property was used for civilian and military aviation and provided support
activities to the Main Base. The site currently contains three former sanitary landfills, an
abandoned septic tank system, and the remains of concrete aircraft parking aprons. The septic
system served Building 602, which was used as a warehouse.

The Navy transferred approximately 6.8 acres of the Herndon Annex to the City of Orlando in 2000,
and approximately 38 acres was transferred to the City in 2003. The remaining 12.38 acres
comprises SA 2 and was transferred to the City in 2006. SA 2 encompasses three separate parcels
(SA 2A, SA 2B, and SA 2C) within the Herndon Annex. Parcels SA 2A and SA 2C are open grassy
areas that include the locations of former landfills and the remains of concrete aircraft parking
aprons. The eastern part of SA 2B was redeveloped in 2009 as a police training facility by the City
of Orlando, and the remaining part of SA 2B is grassy with a few trees. Parcel SA 2B also includes
the abandoned septic system (Facility 6001) and the remains of concrete aircraft parking aprons.
The current site layout is included as Figure 4-2.

4.2 RECORDS REVIEW

This conceptual site model (CSM) was prepared after a search and review of Naval Installation
Restoration Information Solution (NIRIS), the FDEP OCULUS Electronic Document Management
System, and the NTC Orlando Administrative Record File for all records pertaining to investigation
and remedial activities at SA 2. Document references found are listed in Section 13.0.

4.3 SITE HISTORY

The United States (US) Army Air Corps developed the Herndon Annex property and used it for
aviation-related activities including runways, hangars, and airplane parking aprons. The US Air
Force assumed command of the facilities and used portions of the property as sanitary landfills until
the early 1960s. The US Navy began operations in 1968 and constructed several buildings at the
Herndon Annex for various uses including warehouse space, offices, and laboratories.
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The SA 2 site has undergone several phases of investigation (Harding Lawson Associates [HLA],
1999) and remediation. In 2001, Oxygen Release Compound® (ORC®) was injected between 35
and 55 ft bls; (Tetra Tech NUS, Inc. [TtNUS], July 2002). Two landfill areas were covered in 2004
(Bhate, March 2005) and a nutrient-enhanced biosparging program was conducted from 2004 to
2008 (Terraine, June 2009). Groundwater remediation activities were discontinued in May 2008
due to site development. The site is currently in LTM. VOCs are the primary contaminants of
concern in lower surficial aquifer. Iron exceeds the Groundwater Cleanup Target Level (GCTL) in
several. The groundwater contaminant plume extends from depths of approximately 35 to 70 ft
bls.

4.4 ADJACENT AND NEARBY SITES/AREAS

The source of the groundwater contamination at SA 2 has not yet been determined, but appears to
be from an offsite source. Potential sources of groundwater contamination include former alleged
FFTAs located south and west of SA 2 (HLA Figure 1-3 and AMEC Figure 7, both in Appendix C) and
former aircraft parking pads (aka keyhole locations) south of SA 2 (Figure 4-2). The FFTAs and
aircraft parking pads were associated with the former OAAB, and the FFTAs were recently
investigated, via FUDs funding (AMEC, August 2015). In the investigation, PCE was detected in
groundwater south of SA 2 at a concentration as high as 7.5 micrograms per liter (ug/L) at a depth
of 61 to 65 ft bls. 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, and isopropylbenzene were also
detected in this area at concentrations as high as 32, 20, and 5.6 ug/L, respectively, at a depth of
41 to 45 ft bls (AMEC Figure 7 in Appendix C).

4.5 SURFACE WATERS
The surface topography at SA 2 slopes to the east towards a drainage canal located along the
eastern perimeter of Herndon Annex (i.e., between the annex and the Azalea Park neighborhood).
The canal flows northward to Lake Barton which is located just off the northeast corner of the
Herndon Annex (Figure 4-2).

4.6 GEOLOGY AND HYDROGEOLOGY

4.6.1 Geology
The shallow geology at SA 2 consists of undifferentiated, Recent to Pliocene-age marine terrace
deposits underlain by the Miocene-age Hawthorn Group of sediments. The geology of the site was
investigated during borings installed for the construction of monitoring wells. The undifferentiated
sediments are approximately 50 to 60 ft thick and consist of gray to dark brown, predominantly
quartz sand with varying amounts of silt and clay-sized sediment with zones containing shell

42



Tier 11 SAP, Focused RI

SA 2, Former NTC Oriando, FL

RESOLUTION Final
CONSULTANTS December 2015

fragments. The lithology of these sediments varies somewhat both laterally and vertically. An
interval consisting of cemented fine sand or indurated sand, locally called a “hardpan”, was
encountered at depths of 15 to 25 ft bls. Beneath the cemented sand interval is another unit of
brown to dark brown, sand and silty sand with some clay lenses, and an interval containing less silt
and clay from about 40 to 50 ft bls that is grey in color (Tetra Tech, October 2005).

The Hawthorn Group in the vicinity of SA 2 is typically described in the literature as gray-green,
calcareous, phosphatic sandy clay, and includes clayey sand interbedded with thin, discontinuous
lenses of phosphatic sand or carbonate rock (e.g., limestone). The deepest borings at SA 2 showed
a change to a green color at a depth generally around 50 or 60 ft bls, although green coloration
was noted at lesser depths at some locations. The change to green coloration is interpreted to
represent the top of the Hawthorn Group of Miocene-age sediments. A plastic, green clay interval
followed by limestone was encountered at depths of about 65 to 70 feet bls (Tetra Tech, October
2005).

4.6.2 Hydrogeology

The water table at SA2 lies at a depth of approximately 6 to 12 ft bls across the site, and 2 to 4
feet of seasonal variation has been observed in monitoring wells. The surficial aquifer consists
primarily of unconsolidated, fine- to medium-grained quartz sand with lesser silt and clay and
extends to a depth of approximately 60 to 70 feet bls. The uppermost Hawthorn clay layer marks
the bottom of the aquifer at an elevation of approximately 65 to 70 feet bls. Recharge to the
aquifer occurs via infiltration from precipitation in the Herndon Annex and adjacent areas to the
west and south; discharge occurs to a drainage canal along the eastern site perimeter and further
down gradient as the aquifer intersects Lake Barton (Tetra Tech, October 2005).

Groundwater flow in the shallow portion of the aquifer is generally northeast with an easterly
component toward the north-flowing drainage ditch that discharges to Lake Barton. Groundwater
flow in the deeper portion of the aquifer, in which the benzene plume is primarily located, is north
in the southern portion of the site and becomes more northeasterly to the north in the vicinity of
Lake Barton. The deep plume is also impacted by upward flow gradients in the vicinity of the
drainage canal located along the eastern perimeter of Herndon Annex (i.e., between the annex and
the Azalea Park neighborhood) and has likely discharged to the surface water along the canal
(Tetra Tech, October 2005).

As part of the site investigation, slug tests were conducted in monitoring wells screened across
various depths in the shallow, intermediate, and deep portions of the surficial aquifer. Hydraulic
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conductivities determined from the slug tests are summarized in the table below. This table also
includes the range of hydraulic gradients and calculated seepage velocities, as provided in the Site
Investigation Report (Tetra Tech NUS, Inc., October 2005).

Table 4-1: Aquifer Characteristics

Hydraulic
Hydraulic Conductivity
Depth Gradient (geometric mean) Seepage Velocity
Shallow (0-40 feet bls) 0.005 - 0.021 22 feet per day 0.44 — 1.8 feet per day
Intermediate (40-50 feet bls) 0.003 — 0.022 145 feet per day 1.7 — 12.8 feet per day
Deep (50-70 feet bls) 0.003 - 0.029 25 feet per day 0.3 — 2.9 feet per day

4.7 PREVIOUS INVESTIGATIONS AND REMEDIAL ACTIONS

Previous investigations and remedial actions at SA 2 are documented in the list of reports provided
in Table 4-2. These reports were reviewed for the development of the Rl activities. Selected
tables and figures from these reports are provided in Appendix C for reference.

Table 4-2: Listing of Historical Reports Related to SA 2

Report Title Date Summary of Investigation Findings and Remedial Actions

Base Realignment and Closure (BRAC) 1999 e  Five phases of investigation conducted from 1994 to 1998.

Environmental Site Identified benzene plume under Herndon Annex and adjacent

Screening Report (Harding Lawson Associates Azalga Park nelghbor.hood.. Source of plume was not identified.

(HLA) Chlorinated solvents including PCE and TCE also detected but were
’ not consistent or indicative of widespread contamination.

Decision Document (Tetra Tech NUS, Inc. 2000 e  Established a combination of active and passive remediation

[TINUS]) methods and institutional controls as the selected remedy for SA 2.

ORC® Treatability Study (TtNUS) 2002 . Between December 2000 and February 2001, Oxygen Release
Compound (ORC) injected between 35 and 55 feet below land
surface. Concluded that depth of the treatment zone and mass of
other reduced species in solution makes it difficult for any time-
limited oxygen treatment to permanently raise the redox level in
the aquifer.

Remedijal Action Completion Report, Landfills 2005 . In May 2004, installed 2 feet of clean soil cover over two landfill

Covers (Bhate) areas.

Final Site Investigation Report (TINUS) 2005 e  Conducted DPT groundwater sampling and installed monitoring
wells at multiple depths to define horizontal and vertical extent of
benzene and chlorinated solvent plumes.

Remedial Action Construction Completion 2005 . Nutrient enhanced biosparging (PHOSter®) remediation system

Report. (Bhate) installed to enhance benzene biodegradation through the injection
of compressed air, nitrogen and phosphorus. System startup
September 2005; began operation November 2005.
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Well Abandonment Report (Stillwater 2008 . In May 2008, abandoned 84 injection wells and 35 monitoring
Technologies) wells. Wells abandoned due to site development.

Summary Report, Groundwater Monitoring and 2009 e  Summarized groundwater sampling and operation and maintenance
Operations and Maintenance (Terraine of remediation system from July 2007 to April 2008. Treatment
Environmental Consulting) system shut down and removed in April 2008 due to site
development by the City of Orlando.

Optimization of the Groundwater Monitoring 2010 e  Reviewed groundwater monitoring data from 1995 to 2009 and
Program at SA 2 (Tetra Tech) conducted statistical analyses to determine contaminant trends. As
a result, monitoring frequency reduced from quarterly to semi-
annual, analyses reduced to COCs exceeding GCTLs in the past
three years, and natural attenuation parameters added to evaluate
redox conditions.

Sampling and Analysis Plan (Field Sampling 2011 . Presented sampling and analysis plan for Long Term Monitoring.
Plan and Quality Assurance Project Plan)
Long Term Monitoring (Tetra Tech)
Long Term Monitoring Optimization Report 2013 . Reviewed data collected during long term monitoring and the
Study Area 2 (Resolution Consultants) existing long term monitoring plan and provided recommendations
for future monitoring.

Semiannual Groundwater Monitoring Report — 2015 e  Discussion of current semi-annual groundwater sampling data
December 2014 (Solutions-1ES) collected December 2014, as part of LTM, with a comparison to
historical groundwater data.

Site Inspection Report, Orlando Executive 2015 e  Collected soil, groundwater and sediment samples to investigate
Airport (aka: Orlando Army Air Base) (AMEC) four areas of concern: former airplane factory, former Shoot-In-
Butt range, former skeet range, and alleged former firefighting
training areas. Groundwater samples collected using DPT.

4.8 EXTENT AND DISTRIBUTION OF CONTAMINANTS

The surficial aquifer is divided into four zones; Zone A extends from land surface to approximately
14 to 22 feet bls, Zone B extends from the bottom of Zone A to approximately 30 to 35 feet bils,
Zone C extends from the bottom of Zone B to approximately 40 to 55 feet bls, and Zone D extends
from the bottom of Zone C to approximately 65 feet bls.

Benzene and CVOCs have been detected in groundwater at concentrations greater than respective
FDEP GCTLs, but are below Natural Attenuation Default Concentrations (NADCs) in Zones C and D.
GCTL and NADC concentrations are shown below. Isopropylbenzene and iron have exceeded
NADCs in monitoring wells OLD-02-43D and OLD-02-68D, respectively. A benzene plume in the
Zone C aquifer has migrated off-site into the adjacent residential area. A deeper benzene plume
appears to be migrating on site across the southern site boundary towards the drainage ditch.

Chlorinated solvents appear to be limited to Zone D in the southern portion of the site. PCE and
TCE have been consistently detected above GCTLs in monitoring well OLD-02-46DR, on the
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southwest corner of the property boundary. PCE and TCE have also been detected historically
above GCTLs in monitoring wells OLD-02-40D and OLD-02-42D in the southeast portion of the site.
It is unknown whether these detections represent two separate plumes or are part of one plume;

however, based on apparent flow directions in the Zone D aquifer, the chlorinate solvents appear to
be migrating on site from the south.

The current estimated extent of groundwater contamination at SA 2 is shown on Tables and
Figures prepared by Solutions-IES, which are provided in Appendix C. A diagram of the site
conceptual model prepared by Tetra Tech is also provided in Appendix C. Proposed enhancements
to the CSM are shown in Appendix D. Groundwater sampling proposed to identify the source of the
CVOC contaminant plume at SA 2 is presented in Section 7.0.

4.8.1 List of Chemicals of Concern
Chemicals of Concern and regulatory criteria at SA 2 are as follows:

Table 4-3: COCs and Regulatory Criteria

: GCTL? NADCP SWCTL®
COCs in Groundwater
(ng/L) (ng/L) (ug/L)
benzene 1 100 71.28
isopropylbenzene 0.8 8 260
tetrachloroethene (PCE) 3 300 8.85
trichloroethene (TCE) 3 300 80.7
cis-1,2-dichloroethene (cDCE) 70 700 7000
vinyl chloride (VC) 1 100 2.4
1,2,4-trimethylbenzene 10 100 220
1,3,5-trimethylbenzene 10 100 220
Notes:
a FDEP GCTL — Groundwater Cleanup Target Levels FAC. 62-777 Table 1, February 2005
b FDEP NADC — Natural Attenuation Default Criteria FAC. 62-777 Table 5, February 2005
c FDEP SWCTL — Freshwater Surface Water Cleanup Target Levels, Chapter 62-777, FAC, Table | (Class
111 Freshwater).
NC no criteria

4.8.2 Potential Sources of Contaminants
An abandoned septic system that served Building 602, on-site and off-site former aircraft parking
aprons, former landfill areas, and off-site alleged former firefighting training areas are considered
potential sources of contaminant release to soils and groundwater.
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4.8.3 Plume Stability

The benzene and chlorinated solvent plumes are relatively stable with low concentrations present
(TtNUS, 2010). TtNUS used trend analysis, temporal changes and statistical evaluations to
conclude that the plumes were relatively stable in 2010. Current trend charts, presented in
Appendix E, show the benzene and eastern TCE/PCE plume trends remain consistent with the 2010
analysis of decreasing concentrations. OLD-02-56C and OLD-02-19C, the monitoring wells farthest
northeast in the benzene plume, continue to show decreasing trends in concentrations of benzene.
Neither well has had detects for PCE or TCE except for once in 2004. PCE concentrations in OLD-
02-50C, one of the northeastern wells in the east TCE/PCE plume, also continue to show a
decreasing trend.

The southwestern TCE/PCE plume trends have changed since 2010. The western TCE/PCE plume,
using data from OLD-02-46DR and OLD-02-46D, shows an increasing trend since originally sampled
in 2004. This focused sampling analysis plan will be used to further evaluate the southwestern
plume in the vicinity of OLD-02-46DR.

4.8.4 Site-Specific Fate and Transport

The constituents exceeding GCTLs in groundwater at SA 2 include the aromatic hydrocarbons
benzene, 1,2,4-trimethylbenzene, and 1,3,5-trimethylbenzene; and the chlorinated solvents, PCE,
TCE, and daughter compounds, as listed above in Section 4.8.1. Volatilization is not considered to
be a significant natural migration route at SA 2 because the VOC plume is at a depth of greater
than 35 feet bls. VOCs in groundwater discharging to surface water will result in most of the VOCs
volatilizing into ambient air. Surface water is sampled for a limited analyte list of VOCs at three
locations in the stormwater swale between the Herndon Annex site boundary and the adjacent
residential development. Surface water analytical data is included in the Semi-Annual Monitoring
Reports. No VOCs have been detected above the Surface Water Cleanup Target Level (SWCTL) in
surface water samples collected since 2008.

Groundwater contaminants have migrated vertically through downward percolation. The benzene
plume has migrated vertically and appears to be present in both the intermediate C zone and the
deeper D zone. The chlorinated solvents also appear to have migrated vertically and become
immobilized within the pore spaces of the silts and clayey sands at depths of 60 to 70 feet bls,
which lie just above the first Hawthorn clay layer. The chlorinated solvents most likely continue to
dissolve into groundwater flowing through the contaminated zone.
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4.9 RECEPTORS AND EXPOSURE PATHWAYS

Receptors and exposure pathways relevant to contaminants at SA 2 are summarized in the
following sections.

49.1 Receptors
The identification of potential receptors to SA 2 contaminants and exposure scenarios is dependent
on land use. Land use conditions for current and future land uses at SA 2 are outlined in the
following table.

Table 4-4: Land Use Conditions

Current Land Use:

Surrounding Land Use:

Future Land Use:

Residential

X |Residential

Residential

X Industrial

X |Industrial

X |Industrial

Commercial Commercial Commercial
Agricultural Agricultural Agricultural

Recreational Recreational Recreational
Other Other Other

Institutional controls, including deed restrictions on the use of land and groundwater at SA 2 have
been implemented to eliminate exposure. Groundwater use at SA 2 is prohibited and use of the
site is limited to non-residential uses. The excavation, digging, or disturbance of the landfill cover
(SA 2A and SA 2C) without prior authorization from the Navy and FDEP, is prohibited. The city is
responsible for maintaining a minimum of two feet of cover over the landfill material.

The SA 2 area provides some potential habitat for ecological receptors. The former landfill areas
are open grassy areas. The eastern part has been redeveloped as a police training facility by the
City of Orlando and the remaining part of the site is grassy with a few trees.

4.9.2 Site-Specific Exposure Pathway Model

Potential human exposure pathways will be identified in the context of the current and potential
future land uses. A complete pathway includes: a chemical source and release mechanism, a
transport or retention medium, an exposure point where human contact with the contaminated
medium occurs, and a route of intake for the contaminant into the body at the exposure point. If
any of these elements is missing, the pathway is incomplete and is not considered further. In the
Exposure Pathway Model (EPM) diagram (Figure 4-3), the potentially complete pathways to be
guantitatively evaluated are indicated by an “X” in a box. A box without an “X” indicates an
incomplete pathway (which occurs when at least one of the pathway elements is missing).
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4.9.2.1 Human Health Exposures

Under current and future land use conditions, potential subsurface groundwater exposure pathways
are considered to be incomplete, due to the existing water use restrictions. Currently, the only
access to contaminated groundwater on the site is via the existing monitoring wells. Groundwater
use restrictions will be maintained until site cleanup is achieved. Discharge of groundwater from
the deep surficial aquifer to the drainage swale and/or Lake Barton could provide an exposure
pathway; however, this pathway is considered to be insignificant.

4.9.2.2 Ecological Exposures

As shown on the EPM diagram (Figure 4-3), exposure pathways for ecological receptors such as
terrestrial and aquatic wildlife populations that could potentially be found at OU 4 are considered
incomplete, due to the depth of the contaminated groundwater. Discharge of groundwater from the
deep surficial aquifer to the drainage swale and/or Lake Barton could provide an ecological
exposure pathway; however, completion of this pathway is considered to be insignificant.
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5.0 SAP Worksheet #11: Data Quality Objectives/Systematic Planning Process Statements
(UFP-QAPP Manual Section 2.6.1 — Worksheet #11)
The Data Quality Objectives (DQOs), as defined through the seven-step process (EPA, February 2006), are as follows:

Table 5-1: Data Quality Objectives for SA 2

DQO Step Description

1. State the Problem | CVOCs (predominantly PCE and TCE) and benzene detected in the C and D Zones of the aquifer (35 to 70 feet bls) exceed the GCTLs. The benzene plume appears to be coming from an onsite source,
likely the former septic drainfield and/or landfill. However, most of the monitoring wells in the source area were abandoned for site development. Therefore, an additional well is needed to better
define and delineate this plume.

Two separate CVOC plumes appear to be present in the southwestern portion of the site in the C and D Zones of the aquifer, with PCE and TCE concentrations exceeding GCTLs. The source of these
plumes appears to be upgradient of the SA 2 site. Additional data is needed to evaluate the source of the contamination.

Impacts of the drainage swale on groundwater flow are not well understood. Groundwater appears to upwell to the swale, but the surface water elevation is desired to make better evaluations of flow
directions. Surface water data indicates no contaminants are present, but VOCs are expected to volatilize on contact with the surface water.

The potential for impacts to off-site receptors is not clear. Contaminated groundwater is present in the lower aquifers beneath the adjacent residential neighborhood, but potable water is provided
through the city utility, and a water use advisory has been issued.

2. Identify the Goals | 1. Replace monitoring well OLD-02-54D and install another well to monitor the upgradient extent of the PCE plume; well placement to be based on MiHPT data.
of the Study

2. Obtain a vertical profile of VOC contaminant levels upgradient of the SA 2 site in order to trace the source of the PCE/TCE plumes.

3. Obtain a vertical profile of VOC contaminant levels in order to evaluate current benzene plume.

4. Survey the culverts in the stormwater swale on the eastern site boundary to assist in defining the surficial groundwater flow direction.

3. Identify 1. Preliminary CSM provided in Section 4.0 (Worksheet #10).
Information Inputs

2. Types of data to be collected as follows:

Chemical Data: Definitive off-site laboratory analyses of groundwater from monitoring wells for the following analytical parameters: PCE, TCE, cDCE, VC, benzene, isopropylbenzene,
1,2,4-trimethylbenzene, and/or 1,3,5-trimethylbenzene by Environmental Protection Agency (EPA) Method SW8260B. Note that only the constituents associated with the specific
plume will be analyzed in each location.

Physical Data: Hydrostatic pressure and electrical conductivity will be obtained from the MiHPT data. Lithology and hydraulic conductivity will be assessed based on historical data and
the MiHPT results. Prior to each groundwater sampling event, a full round of water level data (i.e., a synoptic sampling event) will be collected from the monitoring wells to support
site-specific groundwater flow determinations. Groundwater stabilization parameters (pH, temperature, specific conductance, dissolved oxygen, oxidation reduction potential, and
turbidity) will be collected during purging to ensure the collection of representative samples.

Types of groundwater sampling equipment used to collect the data: peristaltic, variable speed pumps, and disposable polyethylene tubing.

Sampling locations and sampling collection methodologies (discrete) presented in Section 7.0 (Worksheet #17).

3. Analytical data for groundwater, including historical data and results from proposed sample locations.

4. Project action levels (PALs) provided in Section 9.0 (Worksheet #15) are the Chapter 62-777 GCTLs for groundwater.
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DQO Step Description
4. Define the Lateral Boundary: Western CVOC plume is approximately 375 ft wide. Eastern CVOC plume is approximately 450 ft wide at its estimated widest point. Benzene plume is approximately
Boundaries 1,100 ft wide.
of the Study Vertical Boundary: 35 to 70 ft bls (surficial aquifer Zones C and D).
Temporal Boundary: Field activities are anticipated to begin in October 2015.
5. Develop the 1. Former monitoring well OLD-02-54D, located offsite to the south, exhibited the highest detections of PCE at the site for the two times it was sampled prior to being destroyed during

Analytic Approach site development (398 pg/L in 6/2004 and 1,370 pg/L in 12/2005). A continuous relative measurement of VOC concentrations will be conducted using a MiHPT combination at a
location in the vicinity of this former well. Other sensors will be used with the MiHPT to evaluate Lithology and hydraulic conductivity. The MiHPT will be used from 30 ft bls to the
top of the first Hawthorn clay layer (65-70 ft bls). If the MiHPT results indicate elevated VOC concentrations are present, then a monitoring well will be installed and screened across
the interval with the highest VOC measurements. Conversely, if the MIHPT results do not indicate elevated VOC concentrations (possible, due to sensitivity of the MIHPT and lower
concentrations than observed in 2004 and 2005), then a monitoring well will be installed and screened across the same interval as former monitoring well OLD-02-54D (i.e., 65 to 70
feet bls). The new well will be sampled following well development.

2. Continuous measurements of relative VOC concentrations will also be gathered using the MiHPT at four other locations. Other sensors will be used with the MiHPT to measure
electrical conductivity and hydrostatic pressure. If a location demonstrates the highest VOC concentrations, then a monitoring well will be installed upon Team consensus at that
location. Conversely, if the results show similar results among all four MiHPT locations, then historical data will be used to assist in selecting the new monitoring well location.

3. Groundwater sampling will be conducted at several existing monitoring wells screened in the C and D zones for laboratory analysis of VOCs. This includes monitoring wells which have
either not been sampled recently or no analytical data is available, or wells where data is needed to evaluate trends. If the analytical results are consistent with previous findings, then
no additional sampling will be conducted as part of this investigation. Conversely, if the results indicate findings inconsistent with previous site data, then the validity of the data will
be examined and the monitoring wells may be re-sampled.

6. Specify For sampling and analytical tasks, erroneous decisions can be attributed to sampling error and measurement error. Sampling error occurs when the design and implementation of the
Performance or field sampling plan does not provide representative data for the site. Measurement error occurs because of performance variance from laboratory instrumentation, analytical methods,
Acceptance and operator error. The EPA identifies the combination of all these errors as a “total study error” (EPA, 2006).

Criteria

1. Errors generated from sampling and analysis tasks will be minimized to the extent practical through the use of Standard Operating Procedures (SOPs) presented in Section 8.0 to
maximize confidence in the selected decision. Most of these procedures are adapted entirely or in part from FDEP guidance.

2. The acceptable limits for detection thresholds and precision, accuracy, representativeness, completeness, and comparability criteria for data collection and analysis procedures are
presented in Section 6.0 (Worksheet #12).

3. Analytical data from all phases of the sampling conducted in support of this SAP will be generated by a fixed-base laboratory from discrete media samples and validated in accordance
with the data validation procedures discussed in Section 12.0 (Worksheets #34, #35, and #36). The quality of the data collected during this SAP must be adequate to complete
groundwater delineation to Chapter 62-777 GCTLs.

7. Develop e Collect groundwater samples from existing monitoring wells. The sampling design for the site was developed to optimize resources and
the Plan for e Perform MiHPT logging. generate data to satisfy the DQOs. The sampling design and rationale for

Obtaining Dat field li tiviti ted in Section 7.0 (Worksheet #17).
aining Lata e Evaluate greatest VOC concentration intervals, lithology, and hydraulic conductivity data. €10 Sampling activities are presented n Section ( )

e Review data with Team to select new well locations and screen intervals.

e |nstall, develop, and sample new monitoring wells.

e Confirm groundwater flow direction in lower surficial aquifer (C and D zone).
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6.0 SAP Worksheet #12: Field Quality Control Samples

(UFP-QAPP Manual Section 2.6.2 — Worksheet #12)

This worksheet identifies the Measurement Performance Criteria (MPC) for QC samples collected during all media sampling at SA 2. The
type of QC samples, associated analytical groups, frequency, data quality indicators (DQIs), MPC, and targeted assessment error
assignment, were selected in accordance with Department of Defense (DoD) Quality Systems Manual (QSM) Version 5.0. (V5.0; DoD, July
2013) and FDEP Standard Operating Procedures (SOPs) (FDEP, March 2014).

Table 6-1: Programmatic Measurement Performance Criteria Table — Field QC Samples

Analytical
QC Sample Group Minimum Frequency DQls Measurement Performance Criteria (MPC)
Equipment Rinsate Blank voc ?# Equipment Rinsate blanks are not required for VOCs per
FDEP FQ1000.
Trip Blank vocC One per sample cooler containing VOC samples. Accuracy/Bias No analytes > 2 LOQ, except common lab
contaminants, which must be < LOQ
Temperature Blank All except IDW | One per sample cooler requiring preservation to 4°C +2°C. Accuracy/Bias Temperature not to exceed <0°C or 26°C
characterization
samples
Field Duplicate vocC @ 10% of total samples planned for collection for each Precision Relative Percent Differences (RPDs) <35% for waters
sampling technique utilized.
Matrix Spike (MS) vocC @ One per 20 samples per media for each event. If total Bias For matrix evaluation, use QC acceptance criteria
number of samples is less than 20, one MS will still be specified by DoD QSM V5.0 (DoD, July 2013)
collected, (should be collected from a location expected to
be relatively free from contamination.).
MSD (Matrix Spike Duplicate) vocC ?# One per 20 samples per media for each event. If total Bias For ma_t_rix evaluation, use QC acceptance criteria
number of samples is less than 20, one MSD will still be specified by DoD QSM V5.0 (DoD, July 2013)
collected.
MS/MSD RPD voc ? One pair per 20 samples. Precision RPDs <40% for waters
(Organic Constituents)

Notes:

#Select VOCs to be analyzed are listed in Table 8-3.

® The field duplicate(s) must not be collected from the same sample that will become the laboratory matrix spike (organic analysis).
QC samples and associated MPC as provided in Section 6.0 (Worksheet #12) are applicable for all laboratory analyses intended for definitive data use.
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Duplicate samples and associated MPC as provided in Section 6.0 (Worksheet #12) are applicable for onsite field analyses intended for screening level data, excluding field measurements
(e.g., water quality parameters) in support of definitive sample data collection.
Minimum frequency, DQI and MPC apply to concentrated levels (low, mid and high).

6-2



Tier 11 SAP, Focused RI
SA 2, Former NTC Oriando, FL
Final

RESOLUTION
CONSULTANTS December 2015

7.0 SAP Worksheet #17: Sampling Design and Rationale
(UFP-QAPP Manual Section 3.1.1 - Worksheet #17)

The sampling design for this investigation consists of using a MIHPT to measure relative VOC
concentrations in groundwater. Other sensors will be used during the MiHPT investigation to
measure electrical conductivity and hydrostatic pressure in order to evaluate lithology and hydraulic
conductivity, respectively. The MIiHPT and other sensors will be used at up to five locations to
evaluate the vertical profile of the PCE/TCE and benzene plumes. One monitoring well will be
installed in the vicinity of OLD-02-54D. The second monitoring well will be located and installed
and the screened interval selected based on data from the MiHPT and other sensors. Groundwater
samples will be collected from new and existing monitoring wells for the purpose of better
delineating the extent of the existing benzene and CVOC contaminant plumes.

Details of the field project implementation tasks, including site access procedures, field and
laboratory SOPs, and a sample detail summary table to be implemented during the execution of the
sampling summarized below, is provided in Section 8.0. Proposed MIHPT locations and existing
monitoring well locations are depicted on Figure 7-1. The target analytes for all proposed analysis
is provided in Section 9.0 (Worksheet #15).

7.1  Soil Sampling (Not Used)
No soil sampling will be conducted under this SAP.

7.2  Groundwater Sampling

Groundwater samples will be collected from six existing and two new monitoring wells. The
rationale for sampling of the monitoring wells is provided in Table 7-1. The Sample Details are
provided in Section 8.0 (Table 8-3). Well construction details for site monitoring wells from the
Well Inventory Report (Resolution Consultants, July 2015) are provided in Appendix F.

The groundwater samples will be submitted to ENCO, a DoD ELAP-accredited laboratory, for
definitive analysis of select VOCs as noted on Table 7-1 by EPA Method SW8260B. The monitoring
wells will be sampled using low-flow, quiescent sampling methods to minimize turbidity in
accordance with FDEP SOP FS2200, Groundwater Sampling. Field parameters will also be
measured including temperature, specific conductivity, oxygen reduction potential, pH, dissolved
oxygen, and turbidity. Prior to purging, the water level will be measured in all wells in order to
provide groundwater elevation data. These data will be used to determine groundwater flow
direction.
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Table 7-1: Well Sampling Rationale

WELL TOP OF BOTTOM OF
WELL ID DIAMETER SCREEN SCREEN VOCs CVOCs Rationale
(inches) (ft bls) (ft bls)
OLD-02-07C 2 57 62 North of the area of interest
OLD-02-08C 2 60 65 VOCs < GCTLs June 2015
OLD-02-12C 2 53 58 VOCs < GCTLs June 2015
OLD-02-14C 2 41 46 North of the area of interest
OLD-02-16B 2 28 33 East of the area of interest
OLD-02-17C 2 45 50 VOCs < GCTLs June 2015
OLD-02-19C 2 49 54 benzene 16.3 ug/L June 2015
OLD-02-40D 2 60 65 VOCs < GCTLs June 2015
OLD-02-40I 2 unknown 54.4 X X No analytical data available in NIRIS
OLD-02-41D 2 60 65 Consistently below detection limits
OLD-02-42D 2 60 65 VOCs < GCTLs June 2015
OLD-02-43D 2 60 65 X X Last sampled 2013; detections at GCTLs
OLD-02-43I 2 unknown unknown X X No analytical data available in NIRIS
OLD-02-46DR 2 65 70 X Evaluate trends
OLD-02-50C 2 40 45 VOCs < GCTLs June 2015
OLD-02-52C 2 45 50 VOCs < GCTLs June 2015
OLD-02-54D 2 65 70 Destroyed during construction
OLD-02-55D 2 65 70 X X Evaluate trends
OLD-02-56C 2 35 40 X Evaluate trends
OLD-02-57C 2 35 40 VOCs < GCTLs June 2015
OLD-02-58C 2 35 40 VOCs < GCTLs June 2015
OLD-02-59D 2 55 60 benzene 2.2 ug/L >GCTL
OLD-02-60C 2 40 45 benzene 9.4 ug/L >GCTL
OLD-02-61E 2 85 90 VOCs < GCTLs June 2015
OLD-02-63D 2 55 60 VOCs < GCTLs June 2015
OLD-02-64D 2 55 60 VOCs < GCTLs June 2015
OLD-02-65C 2 35 40 VOCs < GCTLs June 2015
OLD-02-68D 2 50 55 benzene 2.5 ug/L >GCTL
OLD-02-69C 2 40 45 benzene 56.9 ug/L >GCTL
OLD-02-70D 2 55 60 benzene 9.4 ug/L >GCTL
OLD-02-71 2 TBD TBD X X Proposed new well
OLD-02-72 2 TBD TBD X X Proposed new well

Notes:

CVOCs = PCE, TCE, cDCE, VC

VOCs = benzene, ISPB, tri-methylbenzene
NIRIS = Naval Installation Restoration Information Solution

ft bls = feet below land surface

Well ID in Italics indicates proposed new well

ug/L = micrograms per liter

< =less than
> = greater than

GCTL = Groundwater Cleanup Target Level
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8.0 SAP Worksheet #14: Field Project Tasks
(UFP-QAPP Manual Section 2.8.1 — Worksheet #14)

This section provides a summary of tasks that will be implemented during the execution of this
SAP.

8.1  Site Access

The current property is owned by the City of Orlando and has no known site access issues. The
surrounding property is owned by GOAA and CFX, and site access will be arranged with these two
entities prior to completing this investigation.

8.2 Permits

The proposed subsurface intrusive activities at SA 2 consist of using DPT to obtain data using a
MIHPT and monitoring well installation using a rotosonic drill rig. These activities will require
Resolution Consultants to contact Sunshine One Call of Florida (SSOCOF) either via phone, or
online, at least three days in advance of intrusive activities. The call initiates the utility clearance
process for all intrusive sampling locations. The purpose of obtaining SSOCOF clearance is to
provide notice to the utilities in the area of the planned intrusive work and each utility will send a
locator to mark the approximate location of underground lines, pipes, and cables to prevent injury
to any individual performing intrusive activity as well as avoid damage to utilities, and to ensure
uninterrupted utility service. Prior to monitoring well installation, well permits will be obtained from
the St. Johns River Water Management District.

In addition, four unidentified wells that were located during the land use control inspection, with
total depths varying from 15 to 30 ft bls, will be abandoned as discussed in Section 8.4.5. Well
abandonment permits will be obtained from the Orange County Health Department.

8.3 Locating Water Hook-Ups and IDW Management Area

The TOM will consult with the City to arrange access to a potable water supply for field activities.
An Investigative Derived Waste (IDW) Management Area will be identified to temporarily store IDW
before disposal. Waste management activities are discussed further in Section 8.4.5 of this
worksheet.

8.4 SA 2 Field Tasks

SA 2 field tasks include using a MiHPT to measure relative VOCs, monitoring well installation and
development, groundwater sampling, monitoring well abandonment, waste management, and site
restoration as discussed in the following sections.
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8.4.1 Soil Sampling (Not Used)
No soil sampling will be conducted under this SAP.

8.4.2 Membrane Interface Probe Investigation
The MIHPT will be used for this investigation to determine the location and depths of the highest

VOC concentrations. The MiHPT will also measure soil electrical conductivity to evaluate lithology
and injection pressure into the soil, which will estimate the hydraulic conductivity of the soil to help
to determine contaminant mobility. Examples of the MIHPT deliverable logs are presented in
Appendix G.

8.4.3 Monitoring Well Installation
Up to two new, permanent, flush-mounted, monitoring wells are proposed for groundwater analysis

of VOCs. One well will be installed in the vicinity of OLD-02-54D. The location for the second
proposed monitoring well will be determined after reviewing results from the MiHPT investigation
and concurrence with the project Team. Monitoring well installation will be completed by a licensed
driller utilizing rotosonic drilling equipment. Soil samples to evaluate lithology will be collected from
the soil cores. The wells will be installed with a well screen interval as determined from the MiHPT
investigation and concurrence with the project Team. The wells will be constructed of 2-inch
schedule 40 polyvinyl chloride (PVC). It is anticipated that 5 feet of 0.006-inch slotted screen will
be utilized; however this may be changed based on the MiHPT investigation. A 2-inch schedule 40
PVC riser will extend to the ground surface. The filter pack will consist of 30/65-grade silica sand
with a bentonite pellet seal. The remainder of the borehole annular space will be filled with
Portland cement grout. An 8-inch diameter flush-mounted well vault and 2-foot square concrete
pad will be installed at the surface.

The top of casing elevations will be surveyed relative to the elevation of an existing monitor wells.
Well installation and development will be in general accordance with FDEP SOP PCS-006.

8.4.4 Groundwater Sampling
Groundwater samples will be collected from six existing and two new monitoring wells using low

flow quiescent sampling methods to minimize turbidity, and field parameters will be collected as
listed in Section 7.3. All groundwater sampling activities will follow the FDEP Standard Operating
Procedures for Field Activities (FDEP-SOP 001/01). Monitoring well construction details, including
screen intervals, for existing wells are included in Appendix F.
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8.4.5 Monitoring Well Abandonment
During the 2014 land use control inspection, RC personnel identified four monitoring wells at the

Herndon Annex that could not be associated with any known wells from previous investigations.
The four unknown wells were tagged at total depths ranging from 15 to 30 feet bls and are labeled
as UW2 through UW5 on Figure 4-2. Since these wells are shallow and the well completion
information is unknown, they will be abandoned.

Well abandonment permits will be obtained prior to mobilization. A licensed driller will properly
abandon the wells by tremie grouting from the bottom up, in accordance with the requirements of
Rule 62-532.500(4), Florida Administrative Code (FAC). Tremie pipe will be lowered to the bottom
of the wells, and then grout will be pumped to the bottom of the well through the tremie pipe until
the grout mixture rises in the well to the top of the casing. Well pads will be left in place; however
the well covers will be removed and the manholes will be filled with grout to leave a flush surface.

8.4.6 Surveying
The newly installed monitoring wells will be surveyed by a Florida Registered Land Surveyor. The
locations will be surveyed horizontally to one foot and vertically to 0.10 foot. Surveyed horizontal
control will utilize North American Datum 1983 (NAD83), and surveyed elevations will be referenced
to North American Vertical Datum 1988 (NAVD88). Locations and ground elevations for the MiHPT
borings will be documented using a handheld Global Positioning System (GPS) device.

8.4.7 Waste Management

All waste management and disposal will be conducted by Resolution Consultants. Waste sampling
will be conducted in accordance with DEP-SOP-001/01 FS5000 Waste Sampling and FS1011
Hazardous Wastes (in FS1000), both included in Appendix H. Waste may be classified as either
non-investigative waste or IDW as defined below.

Non-investigative waste, such as litter and household/office garbage, will be collected on an
as-needed basis to maintain the site in a clean and orderly manner. This waste will be
containerized and transported to the designated collection bin or sanitary landfill. Acceptable
containers shall be sealed boxes or plastic garbage bags.

Investigative activities at SA 2 may produce the following types of IDW:
e Well development and groundwater sampling purge water;

e Decontamination fluids;
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o Personal protective equipment (PPE) and disposable sampling equipment; and
e Packing and shipping materials.

Well sample analyses will be used to characterize development and purge water. IDW from the
MIP sampling (purge water and decontamination fluids) will be sampled for waste characterization.

Proper management and disposal of IDW and PPE will be the responsibility of Resolution
Consultants, unless otherwise directed by the Navy RPM. Waste profiles, manifests, bills of lading,
and/or certifications of disposal/treatment/recycling will be provided to the appropriate Navy point
of contact as directed by the Navy RPM. No Hazardous Waste Manifests are anticipated with
proposed activities. Documentation of proper management and disposal will be provided to the
Navy RPM.

IDW will be properly containerized and temporarily stored at the site prior to transportation, unless
otherwise directed by the Navy or City. Acceptable containers for IDW shall be sealed United
States Department of Transportation-approved steel, 55-gallon drums; tanks made of polyethylene
or steel; overpacks; or small dumping bins with lids (roll-off bins).

Liquid IDW (decontamination fluids and purged groundwater) is anticipated for site activities. Each
container shall be properly labeled with the date, site identification, sampling point, matrix,
constituents of concern, and other pertinent information for handling. Labels shall also identify the
Navy point of contact and Resolution Consultants point of contact, and include contact information
with telephone number(s) as a minimum requirement. Labeling shall be of a permanent nature
such that it is unaffected by exposure to outdoor elements over an extended period of time.

Used PPE, disposable sampling equipment, and other trash will be consolidated in trash bags at the
end of each day and sealed. It is the responsibility of Resolution Consultants to properly dispose of
all debris, PPE, and other trash off site. The appropriate method of disposal will be selected based
upon the available data from the site and direct analytical data from representative samples of the
IDW. If IDW analytical testing results show no exceedances of applicable criteria/standards, then
certain IDW, such as groundwater and/or decontamination water, may be placed on the ground of
the project site (i.e., returned to the source area from which it originated), if doing so does not
endanger human health or the environment or violate federal or state regulations.

The following table summarizes approved management and disposal practices for various types of
IDW.
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Table 8-1: Approved Management and Disposal Practices

TYPE

HAZARDOUS

NON-HAZARDOUS

PPE-Disposable

Containerize in plastic 5-gallon bucket or similar
container with tight-fitting lid. ldentify and
properly dispose.

Place waste in trash bag, then into
dumpster.

PPE-Reusable

Decontaminate in accordance with the procedures
outlined in SOPs (Appendix H). If the equipment
cannot be decontaminated, containerize in plastic
5-gallon bucket or similar container with tight-fitting
lid. ldentify and properly dispose.

Decontaminate in accordance with the
procedures outlined in SOPs
(Appendix H).

Containerize in Department of Transportation-

Containerize in an appropriate container
with tight-fitting lid. Identify and leave

Soil Cuttings approved container with tight-fitting lid. Identify . )
. . on site for proper disposal based on
and arrange for testing and proper disposal. .
analytical results.*
o . Containerize in an appropriate container
Containerize in Department of Transportation- . N .
. o o . with tight-fitting lid. Identify and leave
Groundwater approved container with tight-fitting lid. ldentify

and arrange for testing and proper disposal.

on site for proper disposal based on
analytical results.*

Decontamination

Containerize in Department of Transportation-
approved container with tight-fitting lid. ldentify

Containerize in an appropriate container
with tight-fitting lid. ldentify and leave

Water and arrange for testing and proper disposal. on S|t§ for proper disposal based on
analytical results.*
Containerize in Department of Transportation- Containerize in an appropriate container
Disposable approved container or 5-gallon plastic bucket with with tight-fitting lid. ldentify and leave
Equipment tight-fitting lid. ldentify and arrange for testing and | on site for proper disposal based on
proper disposal. analytical results.
Trash Not Applicable (NA). Place waste in trash bag, then into

dumpster.

* These materials may be placed on the ground of the project site (i.e., returned to the source area from which it originated) if doing
so does not endanger human health or the environment or violate federal or state regulations.

8.4.8

Efforts will be made to minimize impacts to the site and sampling locations.

Site Restoration

Following the

completion of work at the site, all drums, trash, and other waste will be removed. Decontamination

and/or purge water and PPE will be transported to the designated IDW Management staging area

and disposed of properly.

8.5 SAP Worksheet #21: Field SOP References Table
(UFP-QAPP Manual Section 3.1.2 — Worksheet #21)

The SOPs that will be followed during the field projects tasks are listed in the table below and

copies are provided in Appendix H.
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Table 8-2: Field SOP References Table
Modified
SOP Originating for
Reference Title, Revision Date and / or Organization of Project?
Number Number Sampling SOP Equipment Type (Y/N) Comments
FDEP SOP FC1000, Field
FC1000 Decontamination, March 2014 FDEP None N None
FDEP SOP FD1000,
FD1000 Documentation, March 2014 FDEP None N None
FDEP SOP FQ1000, Quality
FQ1000 Control, March 2014 FDEP None N None
FDEP SOP FS1000, General
FS1000 Sampling, March 2014 FDEP None N None
FDEP SOP FS2200, Groundwater Peristaltic Pump,
FS2200 Sampling, March 2014 FDEP Multi-meter N None
FDEP SOP FS5000, Waste
FS5000 sampling, March 2014 FDEP None N None
FDEP SOP FT1000, Field Testing
FT1000 General, March 2014 FDEP None N None
FDEP SOP FT1100, Field pH, .
FT1100 March 2014 FDEP Multi-meter N None
FDEP SOP FT1200, Field Specific .
FT1200 Conductance, March 2014 FDEP Multi-meter N None
FDEP SOP FT1400, Field .
FT1400 Temperature, March 2014 FDEP Multi-meter N None
FDEP SOP FT1500, Field Dissolved .
FT1500 Oxygen, March 2014 FDEP Multi-meter N None
FDEP SOP FT1600, Field Turbidity, Turbidity-meter or
FT1600 March 2014 FDEP Multi-meter N None
Resolution Hand auger,
3-01 Utility Clearance, Rev 0, May 2012 Schonstedt utilities N None
Consultants
locator
3-02 Logbooks, Rev 0, May 2012 Resolution NA N None
Consultants
Recordkeeping, Sample Labeling, .
3-03 and Chain-of-Custody, Rev 0, Resolution NA N None
Consultants
May 2012
Headspace Screening for Total Resolution
3-19 VOCs, Rev 0, Consultants NA N None
May 2012
Drilling, Boring and Direct Push Resolution . S
5-405 Probing, Rev 0, October 2012 Consultants Direct Push Drill Rig N None
EPA Region 4, SOP SESDPROC- N
SEISl%F_’II_\R”?? ¢ 110-R2, Global Positioning System, EPA GlgbstleFr’]?s(lgggl)ng N None
Effective 20 Apr 2011 Y
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8.6 SAP Worksheets #18, 19, 20, and 30: Sample Details Table
(UFP-QAPP Manual Sections 3.1.1 and 3.5.2.3 — Worksheets #18, 19, 20, and 30)

Details for each of the sampling locations are provided in Table 8-3 for groundwater.

Table 8-3: Sample Details Table for Groundwater

CTO JM89 Study Area 2 (SA2)
Sampling Dates TBD

Analysis Group

VOCs/CVOCs®

Preparation and Analytical Method

EPA Method SW8260B

Analytical Laboratory/ Preparation and
Analytical SOP Reference

ENCO Orlando / SOP VGCMS-05

Environmental Conservation Laboratories, Inc. (ENCO Orlando)
10775 Central Port Drive Orlando, FL 32824
Point of Contact: Marcia Colon

Phone: 407-826-5314

Data Package Turnaround Time

21 Calendar days

Container Type/ Volume required (if
different than container volume)

3 x 40mL G, Septa vial Teflon-lined
septum sealed cap

Preservative

Hydrochloric
Acid (HCI) pH <2 Ice to 4°C

Holding Time (Preparation/ Analysis) NA / 14 days
site Matrix sample 1D Coordinates (NAD 1983, Feet) | Depth/Sampling ;zéirbvlesll) (Screen Interval,
X Y
Study Area 2 Groundwater OLD-02-40! 553,556.45 1,530,468.26 54.4% 1
Study Area 2 Groundwater OLD-02-43D 553,118.02 1,530,136.09 60 - 65 1
Study Area 2 Groundwater OLD-02-431 553,118.20 1,530,153.29 unknown 1
Study Area 2 Groundwater OLD-02-46DR ® 552,490.48 1,530,129.54 65-70 1
Study Area 2 Groundwater OLD-02-55D 553,233.02 1,529,958.69 65-70 1
Study Area 2 Groundwater OLD-02-56C * 553,953.42 1,531,058.51 35-40 1
Study Area 2 Groundwater OLD-02-71 TBD TBD TBD 1
Study Area 2 Groundwater OLD-02-72 TBD TBD TBD 1
Total Number of Primary Samples 8
Study Area 2 IDW characterization OLD-02-wCO01 NA NA NA 1
Field QC Samples5

Study Area 2 Field Duplicate ® OLD-02-46DR-a 1
Study Area 2 MS OLD-02-55D -ms 2
Study Area 2 MSD OLD-02-55D -msd 2
Study Area 2 Equipment Blank NR 0
Study Area 2 Ambient Field Blank Trip Blank 2

Total Number of Samples to the 16

Laboratory

Notes:

1VOCs to be analyzed consist of benzene, isopropylbenzene, 1,2,4-trimethylbenzene, 1,3,5-trimethylbenzene, CVOCs consist of PCE, TCE, ¢DCE, and vinyl chloride.

2Total depth of the well. Screen interval is unknown.

% OLD-02-46DR to be sampled for CVOCs only
4 0LD-02-56C to be sampled for VOCs only

B Frequency of QA/QC sample collection is provided in Section 6.0 (Worksheet #12).

® Field duplicate for the 1st sampling event (existing wells)

"Field duplicate for the 2nd sampling event (new wells)

bls - below land surface

NR - Equipment rinseate blanks are not required for VOC analysis per FDEP SOP FQ 1000.

TBD = To be determined
NA = Not applicable
Italicized = Proposed new wells
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8.7 Sample ID Nomenclature

This section describes the application and interpretation of the naming convention used to identify
data collection locations at SA 2. Data collection locations shall be assigned an identification (ID)
consisting of a string of characters as described below.

8.7.1 MiHPT Location IDs

For the proposed MIHPT locations, logs will be generated of the relative VOC concentrations,
electrical conductivity and hydrostatic pressure. The deliverables for the MiHPT work will be the
logs created from the MiHPT, an example of which is shown in Appendix G. The MiHPT locations
will be identified as follows:

IOLD|-02”-MP-01 |
|
Base Identifier Site Identifier Boring

e Base ldentifier: “OLD” identifies Former NTC Orlando.

o Site Identifier: “02” identifies SA 2.

o Well Identifier: The first MiHPT location advanced under the proposed scope of work for SA
2 will have a well identifier of “01”. Each consecutive MiHPT location will be sequentially
numbered.

8.7.2 Monitoring Well Location and Sample IDs

A permanent monitoring well's location and sample IDs are the same, except for QC samples where
a suffix is applied to the end of the sample ID.

OLD-02-71D-a

Base Identifier Site Identifier ~ Well Identifier QC
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e Base ldentifier: “OLD” identifies Former NTC Orlando.

o Site Identifier: “02” identifies SA 2.

o Well Identifier: Monitoring wells installed at SA 2 have a well identifier number followed by
a zone designation of “C” for wells screened in the interval 35 to 50 ft bls and “D” for wells
screened in the interval 51 to 70 ft bls.

e QC: This field is only used when a QC sample is collected. QC samples are denoted by
adding a QC extension at the end of the sample ID. The extensions are as follows:

QC
Extension QC Type
a field duplicate
field split (to quality assurance lab)
rinsate or equipment blank
ms matrix spike
msd matrix spike duplicate
g water used for decontamination, blank
collection, etc.

Notes:
No split samples are proposed for this groundwater sampling effort.

8.8 CSM Validation and Refinement

After completion of the activities proposed in this SAP, the data collected over the course of the
project shall be evaluated against the current CSM. As appropriate, the CSM shall be validated
and/or updated based on the new data. An updated CSM documenting the post-investigation level
of understanding of site conditions will be prepared and incorporated into the SA 2 Focused RI
Report.

8.9 Focused Remedial Investigation Report
The SA 2 Focused RI Report will document the field activities completed by Resolution Consultants,
consisting of MiHPT investigation, monitoring well installation and groundwater sampling.

8.10 Health and Safety Plan
The activities proposed in this SAP will be completed in accordance with the base wide Health and
Safety Plan (Resolution Consultants, June 2015).
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9.0 SAP Worksheet #15: Reference Limits and Evaluation Tables
(UFP-QAPP Manual Section 2.8.1 — Worksheet # 15)
This worksheet identifies the target analyte list, required PALs and associated sources, achievable Limits of Detection (LODs) and LOQs for

each analyte of concern at the site. Details for each of the analytical methods and target analytes are provided in Table 9-1 for
groundwater.

There may be instances where a laboratory’s LOQ/LOD/DL for a specific analyte, when using best available technology, will be greater than
the corresponding PAL. The results will be used for decision making as long as values below the limits of quantitation are "J" qualified and
discussed in the uncertainties section of the report.
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Table 9-1: Reference Limits and Evaluation Tables for Groundwater Samples for Fixed-Base Laboratory (Definitive-Level Data)
Study Area 2, Former NTC Orlando, Florida Analyte List
Matrix: Aqueous
Units: pg/L
Data Quality Objectives - Direct Exposure
Laboratory Specific Limits
CAS PAL*

Analytical Group / Analyte Number FDEP GCTL LOQ Goal LOQ LOD DL
Volatile Organic Compounds by EPA Method SW8260
1,2,4-trimethylbenzene 95-63-6 10 1.0 2.0 1.0 0.69
1,3,5-trimethylbenzene 108-67-8 10 1.0 2.0 1.0 0.58
Benzene 71-43-2 1 1.0 2.0 1.0 0.71
cis-1,2-Dichloroethene 156-59-2 70 1.0 2.0 1.0 0.53
Isopropylbenzene (aka Cumene) 98-82-8 0.8 1.0 2.0 1.0 0.67
Tetrachloroethene 127-18-4 3 1.0 2.0 1.0 0.76
Trichloroethene 79-01-6 3 1.0 2.0 1.0 0.89
Vinyl chloride 75-01-4 1 1 2.0 1.0 0.71
NOTES:

'PAL based on FDEP GCTLs from Chapter 62-777 FAC (values used are the risk-based values [primary standard, minimum criteria-organoleptic]).

CAS = Chemical Abstracts Service DL = detection limit

EPA = United States Environmental Protection Agency NA = Not applicable to this investigation

FDEP = Florida Department of Environmental Protection PAL = project action level (Most Conservative Screening Criteria)
GCTL = Groundwater Cleanup Target Level ug/L = micrograms per liter (parts per billion)

LOD = limit of detection
LOQ = limit of quantitation
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10.0 SAP Worksheet #23: Analytical SOP References Table
(UFP-QAPP Manual Section 3.2.1 — Worksheet #23)
Table 10-1: Analytical SOP References Table
Modified for
Lab SOP Definitive or Screening Project Work?
Number Title, Revision Date, and Number Data Matrix and Analytical Group Instrument Variance to QSM (Y/N)
Analytical Method / SOP Reference
ANALYSIS OF VOCs BY GC/MS o
VGCMS-05 (Revision 18, Effective 03/04/2014) Definitive Aqueous VOCs GC/ Mass Spectrometer N N
Note:

Under DoD-ELAP Certification No. 3000.01 (valid through 31 March 2016), ENCO Orlando is certified to perform the VOC analysis listed above.

provided in Appendix 1.

The ELAP Certification for ENCO Orlando is
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11.0 SAP Worksheet #28: Laboratory QC Samples Table
(UFP-QAPP Manual Section 3.4 — Worksheet #28)

Table 11-1: Laboratory QC Samples Table

Matrix
Analytical Group
Analytical Method/ SOP Reference

Aqueous

VOCs

EPA Method SW8260B and lab SOP VGCMS-05

Person(s)
Frequency & Method/SOP QC Responsible for Measurement Performance
QC Sample: Number Acceptance Limits Corrective Action Corrective Action DQI Criteria
Laboratory Control Sample One per Per EPA Method Correct problem, then re-prep and | Analyst / Supervisor | Precision and Same as Acceptance Criteria
preparatory SW8260B and lab SOP | re-analyze the LCS and all Accuracy/Bias
batch of similar | VGCMS-05 samples in the associated
matrix preparatory batch for failed
analytes, if sufficient sample
material is available.
Method Blank One per No analytes detected | Correct problem. If required, re- | Analyst / Supervisor | Bias/ Contamination Same as Acceptance Criteria
preparatory > 1/2 LOQ, or > 1/10 | prep and re-analyze method blank
batch of similar | amount measured in | and all samples processed with
matrix any sample, or1/10 the contaminated blank.
the regulatory limit,
whichever is greater.
Common contaminates
must not be detected
> LOQ.
MS/MSD One per Same as LCS Examine the project specific Analyst / Supervisor | Precision and Same as Acceptance Criteria
preparatory requirements. Contact the client Accuracy/Bias
batch of similar as to additional measures to be
matrix taken.
Surrogates All field and QC | Dibromofluoromethane | Correct problem, then re-prep and | Analyst / Supervisor | Precision and Same as Acceptance Criteria
samples 80-119%, re-analyze all failed samples for all Accuracy/Bias
1,2-Dichloroethane-d4 | surrogates in the associated
81 - 118%, preparatory batch, if sufficient
Toluene-da sample material is available. If
89 -112% obvious chromatographic
B 0 interference with surrogate is
4-Bromofluorobenzene | present, reanalysis may not be
85 -114% necessary.
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12.0 SAP Worksheets #34, 35, 36: Data Verification and Validation (Steps | and IlaZ/l11b) Process Table
(UEP-QAPP Manual Section 5.2.1, UFP-QAPP Manual Section 5.2.2, Figure 37 UFP-QAPP Manual, Table 9 UFP-QAPP Manual — Worksheets

#34, 35, 36)

Table 12-1: Data Verification and Validation (Steps | and lla/Z11b) Process Table

Data Review Input

Description

Responsible for Verification
(name, organization)

Internal/External®

Review of Field SOPs

Determines whether field SOPs are performed in accordance with this SAP
and prescribed SOPs. Frequency is once or more depending on size and
complexity of project and experience of field personnel.

Jackie Ceather, Resolution Consultants

External

Review of Field Notes

Determines whether field procedures are performed in accordance with
this SAP and prescribed procedures. Notes allow reconstruction of
activities and identification of sampling locations. The field logbook and
any field notes will be reviewed internally on a weekly basis and placed in
the project file. Copies of the field logbook and field notes will be
provided to the TOM and included in the Field Audit Report.

Jackie Ceather, Resolution Consultants

External

Review of field instrument calibration
sheets

Determines whether field instruments are calibrated and used in
accordance with manufacturers’ requirements. Frequency is daily during
instrument use.

Jackie Ceather, Resolution Consultants

Jennifer Chastain, Resolution
Consultants

External

Review of Chain-of-Custody Forms

Chain-of-Custody forms will be reviewed internally upon their completion
and verified against the packed sample coolers they represent. A
determination will then be made to verify whether samples are labeled
and handled in accordance with this SAP and prescribed procedures,
and the correct analysis is selected. The final Chain-of-Custody
verification step is to compare the reported analytical results against the
Chain-of-Custody to ensure all requested analysis were performed and
reported.

Jackie Ceather, Resolution Consultants

Jennifer Chastain, Resolution
Consultants

External

Review of Chain-of-Custody Forms

The Laboratory Sample Custodian will review the sample shipment for
completeness and integrity and will sign the Chain-of-Custody forms
accepting the shipment. In addition, the Chain-of-Custody forms will be
reviewed internally upon receipt at the laboratory and verified for
appropriateness of containers and sample preservation for each analytical
method. The Chain-of-Custody forms will then be reviewed against the
sample log-ins to verify that all requested analyses have been logged in.

Laboratory Sample Custodian
Marcia Colon, ENCO

Internal
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Responsible for Verification

Data Review Input Description (name, organization) Internal/External®
Analytical Data Package All analytical data packages will be verified internally by the laboratory Marcia Colon, ENCO Internal
performing the work for completeness prior to submittal of the data to
Resolution Consultants. All analytical data will be verified according to the
data validation procedures specified in the Validation section after the
data are received from the analytical laboratory.
Review of fixed laboratory instrument | Determine whether laboratory instruments are used in accordance with Jennifer Chastain, Resolution External
calibration sheets and laboratory manufactures’ requirements and determine whether the laboratory Consultants
analysis procedures analysis is performed in accordance with the procedures described in the
laboratory-specific SOPs. Frequency is once during the project.
Laboratory Data Assessment Determines whether electronic and hard copy data upon receipt are Jim Refermat, Resolution Consultants External
comparable and contain the proper reporting format. The assessment will
consist of reviewing both types of data to verify that data were delivered
in the proper fields and that all required fields are populated correctly.
NIRIS Review Determines whether electronic data upon receipt is comparable and Jim Refermat, Resolution Consultants External
contains the proper reporting format. The assessment will consist of
reviewing data to verify that data was delivered in the proper fields and
that all required fields are populated correctly.
SOP Deviation (if any) Document and assess the impact on the data from any deviations of the Dan Phillips, Resolution Consultants External
analytical or field SOPs.
VALIDATION (STEPS I1A AND 11B) PROCESS TABLE
On-site data All on-site data will be reviewed against SAP requirements for Dan Phillips, Resolution Consultants External
completeness, precision and accuracy based on the field calibration
requirements, and overall project DQOs.
Field Water Quality Parameters Review of instrument calibration procedures and overall method Jackie Ceather, Resolution Consultants External
sensitivity, precision, accuracy, and completeness.
Environmental Restoration Programs | Ensures that all sampling and analytical SOPs were followed. Jackie Ceather, Resolution Consultants External
Chain-of-Custody and Field QC Examines traceability of data from sample collection to generation of Dan Phillips, Resolution Consultants External
logbook project data.
Project LODs and LOQs and data Review LODs and LOQs achieved as outlined in the SAP and verify that the | Jim Refermat, Resolution Consultants External
qualifiers laboratory successfully analyzed all samples submitted and the PAL was
attained where achievable. Evaluate the impact data qualifiers have on
the project objectives and required corrective action, if any.
SAP Determine whether the number and type of samples specified in Sample Dan Phillips, Resolution Consultants External

Details Table were collected and analyzed.
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Responsible for Verification
Data Review Input Description (name, organization) Internal/External®
SAP and Laboratory SOW Determines whether all analytes specified in Worksheet #15 Jim Refermat, Resolution Consultants External
(Table 9-1) were analyzed and reported by the laboratory.
Laboratory Data and SAP Assess and document the performance of the analytical process. A Jim Refermat, Resolution Consultants External
requirements summary of all QC samples and results will be verified for MPC and
completeness. Full verification will be performed on 10% of the data and
Standard Level verification will be performed on 90% of the data. A
report shall be prepared within 21 days of receipt of the data package
from the laboratory.
Methods, Field QC logbook and SAP Determines impacts of any deviations from methods and corrective actions Jennifer Chastain, Resolution External
requirements implemented during sampling and analysis. Consultants

VALIDATION (STEPS 1A AND 11B) SUMMARY TABLE

Step lla/llb? Matrix/Analytical Group Responsible (Name, Organization) Validation Criterion
la/llb Full Validation Procedure for GC/MS Volatile Organics by EPA Method Jennifer Chastain, Resolution External
Aqueous/VOCs SW8260B using DoD QSM V5.0 and modeled after the EPA National Consultants

Functional Guidelines for Data Review to the extent possible.

"“Internal” is completed by the laboratory; “External” is not completed by the laboratory

2 lla

Compliance with methods, procedures, and contracts (see Table 10, page 117, UFP-QAPP Manual, V.1, IDQTF, March 2005a)

IIb Comparison with measurement performance criteria in the SAP (see Table 11, page 118, UFP-QAPP Manual, V.1, IDQTF, March 2005a)
All analyses will be performed at low concentration levels
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APPENDIX A

SA 2 FOCUSED RI SAP AMENDMENT HISTORY



APPENDIX A
Amendment History Summary
SA 2 FOCUSED RI/FS
Former NTC Orlando, Florida

Date

Worksheet/
Section

Page #

Correspondences/Modifications

Modification Rationale
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APPENDIX B

TIER 11 SAP TEMPLATE USE APPROVAL



TIER Il SAP APPROVAL QUESTIONNAIRE
FOR NAVFAC LANT CLEAN PROJECTS

Please answer the following questions and send it to Ken Bowers (kenneth.a.bowers@navy.mil) and CC the RPM
via e-mail attachment before generating a Tier-Il SAP. Approval or disapproval will be indicated in the Navy
response to your e-mail.

Name of Installation / Site:

NAVFAC LANT RPM:

Former NTC Orlando / SA 2

Art Sanford (art.sanford.ctr@navy.mil, ph 843-963-4974)

Question Comments
1 What.base ar.ld Sltfe/SWMU/AOC, etc., is Former NTC Orlando / SA 2
associated with this work?
What is the phase of the site actions? (LTM,
2 | RAO, SI, RI, etc.) Focused RI/FS
What is the purpose of the sampling? (LTM,
3 | Data Gap, Initial Data Gap
Investigation, etc.)
Who are the primary stakeholders (EPA/State
4. | regulators, agencies, special FDEP
interest groups)?
Is the entire team on board with a Tier Il or
5. Yes
graded SAP?
Have there been any disputes at this site?
6 (Regulators, community, other No
" | stakeholders)
Is it likely that this site might be the subject of
litigation in the
future (e.g. known PRP issues, potential cancer
7. | clusters, environmental No
justice concerns, BRAC turnover issues, media
attention, etc.)?
Are there any analytical methods that do not
meet the QSM? List the
analytical methods that will be used? Include non No
g. | @SM methods in this question . Groundwater VOCs by 8260 (definitive)
and ask if methods responding yes to this Al analvtical method definiti
) o . ytical methods are definitive.
question are definitive or screening
data.
Is the lab required to be ELAP accredited for all
9 methods/analytes? If not, please provide Yes
" | justification.
What are the sampling methods that will be
10 used? Are there any FDEP SOP FS 2200, Groundwater Sampling
" | specialized sampling methods being used? If so, | No specialized sampling methods will be used.
please describe?

NTC_SA 2_Tier Il SAP Questionnaire Ver 20140513.doc



Question Comments

Note: 1 = If documentation is needed for any of the above items then consider adding the WS or portions of the
WS from the 37 worksheet format into the Tier Il SAP to capture the information.

| certify that the answers provided above are accurate.

Signature: Date: 21 July 2015

Print Name/Title: ~__ Marianne Sweeney/CTO Manager__

TN NN N N N R N N N N N N N N N N N N N R N N N N N N N N N R N N N R N N N N N N N N R R N N N N N N N N N N N N R N N N N N N N N N N N N N R N N N N N N R N R N N R R R N N N N N

Based on the information provided above the use of the Tier || SAP format is:

PERMITTED: ]

NOT PERMITTED: L]

Signature: Date:

Print Name/Title:

2 NTC_SA 2_Tier Il SAP Questionnaire Ver 20140513.doc



From: Sanford, Art F CTR NAVFAC HQ. BRAC PMO

To: Sweeney. Marianne
Subject: FW: Tier 11 SAP approval requests
Date: Monday, July 27, 2015 10:03:10 AM

Ken says ok for Tier Il

From: Bowers, Kenneth A CIV NAVFAC LANT, EV
Sent: Monday, July 27, 2015 9:57 AM

To: Sanford, Art F CTR NAVFAC HQ, BRAC PMO
Subject: RE: Tier Il SAP approval requests

Art,

| received both request and agree that since both investigations are being conducted to fill data gaps that a Tier Il is
appropriate.

Have a great day!
vir

Ken

From: Sanford, Art F CTR NAVFAC HQ, BRAC PMO
Sent: Tuesday, July 21, 2015 2:50 PM

To: Bowers, Kenneth A CIV NAVFAC LANT, EV
Subject: FW: Tier Il SAP approval requests

Ken,

Here are two requests for Tier Il SAPs at NTC Orlando.

Thanks,

Art Sanford

Contracted Support to NAVFAC BRAC PMO EAST
203 S. Davis Drive

Bldg 247

Joint Base Charleston, SC 29404

(843) 963-4974

From: Sweeney, Marianne [mailto:MARIANNE.SWEENEY @aecom.com]
Sent: Tuesday, July 21, 2015 1:26 PM

To: Sanford, Art F CTR NAVFAC HQ, BRAC PMO

Cc: Barney, David A CIV NAVFACHQ, BRAC PMO; Oggeri, Denise
Subject: Tier 1l SAP approval requests

Art, if you agree, please forward the attached Tier Il abbreviated SAP requests to Ken Bowers, for SA 2 and OU 3



RI sampling activities.

My goal is to have these two SAPs ready for internal (Navy) review by the first week of August, so Ken can be
reviewing these while I am on vacation August 5-11.

Thanks,

Marianne Sweeney, PE
Direct 407.513-8251 Mobile 407.341.8763

marianne.sweeney@aecom.com <mailto:marianne.sweeney@aecom.com>

Resolution Consultants
A Joint Venture of AECOM and Ensafe
150 N Orange Ave, Suite 200

Orlando, FL 32801

This e-mail and any attached files have been scanned by the current version of Microsoft Forefront and is free of
detectable malicious software.

This e-mail and any attachments contain AECOM confidential information that may be proprietary or privileged. If
you receive this message in error or are not the intended recipient, you should not retain, distribute, disclose or use
any of this information and you should destroy the e-mail and any attachments or copies.



APPENDIX C

EXCERPTS FROM HISTORICAL REPORTS

Sampling and Analysis Plan (Field Sampling Plan and Quality Assurance Project Plan) Long Term
Monitoring at Study Area 2 (Tetra Tech, July 2011)
Figure 1, Site Map
Figure 2, Conceptual Site Model

From Final Semi-Annual Groundwater Monitoring Report December 2014, Study Area 2. (Solutions-IES,
February 2015):
Table 4, Groundwater Analytical Results
Table 5, Surface Water Analytical Results
Figure 5, Contaminant Concentration Map, C Zone
Figure 6, Contaminant Concentration Map, D Zone

From BRAC Environmental Site Screening Report, Study Area 2 (Harding Lawson Associates, July 1999):
Figure 1-3, Site Plan, Orlando Army Air Base

From Site Inspection Report, Orlando Executive Airport (AMEC Environment & Infrastructure, Inc., July 2015):

Figure 7, Former Fighting Training Areas and Background Locations, Groundwater Sample Results — VOCs.
SVOCs and Metals



Sampling and Analysis Plan (Field Sampling Plan and Quality Assurance Project Plan) Long Term
Monitoring at Study Area 2 (Tetra Tech, July 2011)
Figure 1, Site Map
Figure 2, Conceptual Site Model
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From Final Semi-Annual Groundwater Monitoring Report December 2014, Study Area 2. (Solutions-IES,
February 2015):
Table 4, Groundwater Analytical Results
Table 5, Surface Water Analytical Results
Figure 5, Contaminant Concentration Map, C Zone
Figure 6, Contaminant Concentration Map, D Zone



TABLE 4

SUMMARY OF GROUNDWATER LABORATORY ANALYTICAL RESULTS

Study Area 2, Former NTC Orlando
Orlando, Florida
Solution-IES Project No. 2014.0022.NAVY

c
3

2 5 8 c

N N (] O = o

® S & 2 3 o 3 g

o o o o ® o 3 2 o) - O

Well ID Sample Date N > 2 = 5 IS 2 < i = g ©

£ g g S 1 3 | 5 | s 3 S|z |z I 5

® > E E o o a = i 3 = = 3 S

5 5 = = S s & o 5 2 ) o) 5 2 <

5 N o S| & P B < £ 2 | 2| ¢ g £ g

0 0 o = = = S S = S A = = = %] =
Units ®gD | oD | woo | weD | web) | woD | woD | woh | (g o) | (mgD) | (mg) | (mgl) | (mg) | (mg) | (mgl)
GCTL 1 0.8 10 10 3 3 70 1 330 50 NE 10 1 500 250 NE
IBDS NE NE NE NE NE NE NE NE | 1,207 17 NE NE NE NE NE NE
NADC 100 8 100 100 300 | 300 700 100 | 3,000 500 NE | 100 10 5000 | 2,500 NE
06/16/2009 | <0.40 | <0.20 | <022 | <0.20 | <0.22 | <032 | <020 | <0.30 | NA NA NA NA NA NA NA NA
12/23/2009 | <040 | <020 | <022 | <020 | <022 | <0.32 | <0.20 | <0.50 | NA NA NA NA NA NA NA NA
07/21/2010 | <021 | <020 | <022 | <021 | <044 | <024 | <032 | <028 | NA NA NA NA NA NA NA NA
OLD.02.08 06/20/2011 | <0.20 | <0.20 | <027 | <021 | <0.25 | <0.26 | <0.26 | <022 | NA NA NA NA NA NA NA NA
06/21/2012 | <020 | <020 | <027 | <021 | <0.25 | <0.26 | <0.26 | <022 | NA NA NA NA NA NA NA NA
06/16/2013 | <021 | <0.20 | <020 | <020 | <0.32 | <0.31 | <024 | <0.44 | NA NA NA NA NA NA NA NA
8/26/2014 | <024 | <020 | <024 | <020 | <026 | <030 | <033 | <033 | NA NA NA NA NA NA NA NA
12/3/2014 | <024 | <020 | <0.24 | <020 | <026 | <0.30 | <0.33 | <0.33 | NA NA NA NA NA NA NA NA
06/16/2009 | <0.40 | <020 | <022 | <020 | <0.22 | <032 | <020 | <0.30 | NA NA NA NA NA NA NA NA
12/23/2009 | <040 | <020 | <022 | <020 | <022 | <0.32 | <0.20 | <0.50 | NA NA NA NA NA NA NA NA
07/21/2010 | <021 | <020 | <022 | <021 | <044 | <024 | <032 | <028 | NA NA NA NA NA NA NA NA
OLD.02.12C 06/20/2011 | <0.20 | <0.20 | <027 | <021 | <0.25 | <0.26 | <0.26 | <022 | NA NA NA NA NA NA NA NA
06/21/2012 | <020 | <0.20 | <027 | <021 | <0.25 | <0.26 | <0.26 | <022 | NA NA NA NA NA NA NA NA
6/16/2013 | <021 | <020 | <020 | <020 | <032 | <031 | <024 | <044 | NA NA NA NA NA NA NA NA
8/26/2014 | <024 | <020 | <024 | <020 | <026 | <030 | <033 | <033 | NA NA NA NA NA NA NA NA
12/3/2014 | <024 | <020 | <0.24 | <020 | <026 | <0.30 | <0.33 | <0.33 | NA NA NA NA NA NA NA NA
OLD-02-14C 12/3/2014 | <004 | <020 | <0.04 | <0.20 | <0.96 | <0.30 | <033 | <0.33 | __NA NA NA NA NA NA NA NA
07/2212008 | <1 NA NA NA T 1 T T NA NA NA NA NA NA NA NA
09/22/2008 | <0.4 NA NA NA | <022 | <032 | <02 | <030 | NA NA NA NA NA NA NA NA
12116/2008 | <04 | <02 | <022 | <02 | <022 | <032 | <02 | <0.30 | NA NA NA NA NA NA NA NA
03/19/2009 | <04 | <02 | <022 | <02 | <022 | <032 | <02 | <030 | NA NA NA NA NA NA NA NA
06/15/2009 | <0.4 | <02 | <022 | <02 | <022 | <032 | <02 | <030 | NA NA NA NA NA NA NA NA
0972412009 | <04 | <02 | <022 | <02 | <022 | <032 | <02 | <030 | NA NA NA NA NA NA NA NA
12/28/2009 | <04 | <02 | <022 | <02 | <022 | <032 | <02 | <0.50 | NA NA NA NA NA NA NA NA
030972010 | <04 | <02 | <022 | <02 | <022 | 21 <02 | <030 | NA NA NA NA NA NA NA NA
07/20/2010 | <021 | <02 | <022 | <021 | <044 | <024 | <032 | <028 | NA NA NA NA NA NA NA NA
OLD-02-17C 1212002010 | <02 | <02 | <027 | <021 | <025 | <0.26 | <0.26 | <0.22 | NA NA NA NA NA NA NA NA
06/17/2011 | <02 | <02 | <027 | <021 | <0.25 | <0.26 | <0.26 | <022 | NA NA NA NA NA NA NA NA
12[6/2011 | <02 | <02 | <027 | <021 | <025 | <0.26 | <0.26 | <0.22 | NA NA NA NA NA NA NA NA
06/20/2012 | <02 | <02 | <027 | <021 | <0.25 | <0.26 | <0.26 | <022 | NA NA NA NA NA NA NA NA
12[1/2012 | <021 | <02 | <02 | <02 | <032 | <0.31 | <0.24 | <044 | NA NA NA NA NA NA NA NA
6/16/2013 | <0.21 | <020 | <020 | <020 | <0.32 | <031 | <024 | <0.44 | NA NA NA NA NA NA NA NA
12/3/2013 | <021 | <020 | <020 | <020 | <032 | <0.31 | <024 | <044 | NA NA NA NA NA NA NA NA
8/27/2014 | <024 | <020 | <024 | <020 | <026 | <0.30 | <0.33 | <033 NA NA NA NA NA NA NA NA
12/3/2014 | <024 | <020 | <024 | <020 | <026 | <0.30 | <0.33 | <0.33 | NA NA NA NA NA NA NA NA
07/21/2008 | 20.8 NA NA NA T < 13 < NA NA NA NA NA NA NA NA
09/22/2008 | 27.3 NA NA NA | <022 | <032 | 15 | <030 | NA NA NA NA NA NA NA NA
1216/2008 | 18 <02 | <022 | <02 | <022 | <032 | 0731 | <030 | NA NA NA NA NA NA NA NA
03/19/2009 | 5.2 <02 | <022 | <02 | <022 | <032 | 0271 | <030 | NA NA NA NA NA NA NA NA
06/15/2009 | 139 | <02 | <022 | <02 | <022 | <032 1 <030 | NA NA NA NA NA NA NA NA
097242009 | 245 | <02 | <022 | <02 | <022 | <032 | 14 | <030 | NA NA NA NA NA NA NA NA
12/28/2000 | 181 | <02 | <022 | <02 | <022 | <032 | 0981 | <050 | NA NA NA NA NA NA NA NA
03/09/2010 | 52 <02 | <022 | <02 | <022 | <032 | 041 | <030 | NA NA NA NA NA NA NA NA
OLD-02.16C 07/19/2010 | 91 <02 | <022 | <021 | <044 | <024 | 0921 | <028 | 446 NA NA | <0.05 | <005 | 7301 37 24
121212010 | 25 <02 | <027 | <021 | <025 | <026 | 14 | <022 | 2771 NA NA | <005 | <005 | <10 <1 2.1
06/2172011 | 232 | <02 | <027 | <021 | <025 | <026 | 15 | <022 | 367 NA NA | 00761 | <0.05 | 6101 o 2.9

127192011 | 188 | <02 | <027 | <021 | <025 | <026 | 11 | <022 | 370 NA NA | <0.05 | <005 | 3801 31 2

06/202012 | 16 <02 | <027 | <021 | <025 | <026 | 0831 | <022 | 401 NA NA | 00571| <0.05 | 5301 26 2

121272012 | 177 | <02 | <02 | <02 | <032 | <031 | 11 | <044 | 421 451 NA | <0.05 | <005 | 5301 33 2
6/16/2013 | 118 | <020 | <020 | <020 | <032 | <031 | 0.731 | <0.44 | 532 25 NA | 00471 <0.013| 3601 52 21
12132013 | 153 | <020 | <020 | <020 | <032 | <0.31 | 0871 | <044 | 476 291 NA | <005 | <0.05 | 3901 46 2.0
6/24/2014 | 127 | <020 | <024 | <020 | <026 | <030 | 0631 | <033 | NA NA NA NA NA NA NA NA
12/3/2014 | 169 | <020 | <024 | <020 | <026 | <0.30 | 0951 | <0.33 | 427 24 NA | <0.050 | <0.050 | 58.01 51 19
06/1672009 | 5.6 02 | <022 | 38 09 | 62 19 | <030 | NA NA NA NA NA NA NA NA
09/24/2009 | 5.4 <02 | <022 | <02 8.6 51 16 | <030 | NA NA NA NA NA NA NA NA
12/23/2009 | 48 <02 | <022 | 22 6.4 54 41 | <050 | NA NA NA NA NA NA NA NA

077202010 | 46 <02 | <022 | 121 51 49 24 | <028 | 9,500 NA NA | <0.05 | <0.05 | 192 141 2
1212172010 | 38 <02 | <027 | 161 56 5.7 15 | <022 | 5,070 NA NA | <005 | <005 | 105 86.7 36
061212011 | 4.3 <02 | <027 | 25 538 6.1 24 | <022 | 3,290 NA NA | <005 | <005 | 123 69.9 42
OLD-02-40D 12192011 | 32 02 | <027 | 171 | 36Q | 44 22 | <022 | 3810 NA NA | <005 | <005 | 105 63.7 36
0612212012 | 35 <02 | <027 | 28 338 44 29 | <022 | 2810 NA NA | <0.05 | <005 | 100 645 36
1211212012 5 <02 | 0281 53 21 71 23 | <044 | 2,920 931 41 | <005 | <0.05 | 106 585 38
6/16/2013 32 | <020 | <020 | 37 25 52 31 | <044 | 1,810 611 NA | 00501 | <0.013| 831 425 38
12/3/2013 38 | <020 | <020 | 48 19 56 43 | <044 | 2,320 861 NA | <005 | <0.05 | 8401 50.8 40
8/27/2014 16 | <020 | <024 | 181 | 0491 | 42 31 | <033 | NA NA NA NA NA NA NA NA
12/3/2014 15 | <020 | <024 | 29 | <026 | 36 27 | <033 | 2,020 701 NA | <0.050 | <0.050 | 47.01 48.0 43
06/16/2009 | <0.40 | 037 | 363 11| <022 | <032 | <02 | <030 | NA NA NA NA NA NA NA NA
12/23/2009 | <040 | <02 18 24 | <022 | <032 | <02 | <050 | NA NA NA NA NA NA NA NA
0772172010 | <021 | <02 | 259 65 | <044 | <024 | <032 | <028 | NA NA NA NA NA NA NA NA
121202010 | <02 | <02 35 94 | <025 | <026 | <026 | <022 | NA NA NA NA NA NA NA NA
061202011 | <02 | 0251 | 327 85 | <025 | <026 | <026 | <022 | NA NA NA NA NA NA NA NA
OLD.02.41D 12192011 | <02 | <02 | 275 63 | <025 | <026 | <026 | <022 | NA NA NA NA NA NA NA NA
e 06/2172012 | <02 | 0251 27 65 | <025 | <026 | <026 | <022 | NA NA NA NA NA NA NA NA
121212012 | <021 | 0541 | 37.7 91 | <032 | <031 | <024 | <044 | NA NA NA NA NA NA NA NA
6/16/2013 | <021 | 0511 | 319 75 | <032 | <031 | <024 | <044 | NA NA NA NA NA NA NA NA
12/3/2013 | <021 | 0221 | 324 80 | <032 | <031 | <024 | <044 | NA NA NA NA NA NA NA NA
8/26/2014 | <024 | 0291 | 281 68 | <026 | <030 | <033 | <033 | NA NA NA NA NA NA NA NA
12/3/2014 | <024 | <020 | 188 21 | <026 | <0.30 | <033 | <033 | NA NA NA NA NA NA NA NA
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TABLE 4

SUMMARY OF GROUNDWATER LABORATORY ANALYTICAL RESULTS

Study Area 2, Former NTC Orlando
Orlando, Florida
Solution-IES Project No. 2014.0022.NAVY

c
S
2 5 g c
N N (] O = o
o & 5 2 B g 3 =
S a Ee] 9] ) o < = g ° O
Well ID Sample Date N > 2 = 5 IS 2 < i = g ©
£ g g S 1 3 | 5 | s 3 S|z |z I 5
® > E E o o a = i 3 = = g S
5 5 = = S s & o 5 2 ) o) 5 2 <
sl 8| S| 8518|322 s s | 2| 8| £ | % S|z
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Units wo) | o) | o) | wom) | (o) | o) | (o) | (uglh) (ug/L) (ug/L) (mg/lL) [ (mgi) | (mgi) | (mglb) (mg/lL) | (mglL)
GCTL 1 0.8 10 10 3 3 70 1 330 50 NE 10 1 500 250 NE
IBDS NE NE NE NE NE NE NE NE 1,227 17 NE NE NE NE NE NE
NADC 100 8 100 100 300 300 700 100 3,000 500 NE 100 10 5,000 2,500 NE
06/16/2009 <0.40 0.43 <0.22 1.5 10 3.6 0.69 <0.30 NA NA NA NA NA NA NA NA
09/24/2009 <0.40 <0.2 <0.22 <0.2 5.8 3.4 0.65 <0.30 NA NA NA NA NA NA NA NA
12/23/2009 <0.40 0.291 <0.22 1.21 5 3.9 0.831 <0.50 NA NA NA NA NA NA NA NA
07/19/2010 <0.21 0.341 <0.22 2.3 3.3 1.3 7.1 <0.28 798 NA NA <0.05 <0.05 103 10.4 9.8
12/21/2010 <0.2 1.1 <0.27 3.9 3.5 1.8 2.3 <0.22 320 NA NA <0.05 <0.05 57.01 7.6 11.7
06/21/2011 <0.2 0.631 <0.27 2.2 7.8 3.5 2.5 <0.22 711 NA NA 0.11 <0.05 110 10.3 15.4
OLD-02-42D 12/19/2011 <0.2 0.351 <0.27 151 280Q 2 4.8 <0.22 312 NA NA <0.05 | <0.05 57.01 10.2 9.1
06/22/2012 <0.2 0.46 1 <0.27 191 3.6 1.8 35 <0.22 885 NA NA 0.3 <0.05 87.01 3 10.9
12/12/2012 <0.21 0.48 1 <0.2 2.8 51 2.7 2.4 <0.44 2551 361 10 <0.05 <0.05 103 6.6 10.3
6/16/2013 <0.21 0.40 1 <0.20 3.1 8.9 2.9 1.1 <0.44 555 3.31 NA 0.050 1 | <0.013 47.01 12.6 9.5
12/3/2013 <0.21 0.28 1 <0.20 2.7 4.7 2.7 1.4 <0.44 317 341 NA <0.05 <0.05 58.0 1 15.8 9.1
8/27/2014 <0.24 0.301 <0.24 2.0 3.2 2.5 1.7 <0.33 NA NA NA NA NA NA NA NA
12/3/2014 <0.24 <0.20 <0.24 2.3 3.5 2.2 <0.33 <0.33 308 251 NA <0.050 | <0.050 75.01 10.4 9.3
06/16/2009 4.9 9.2 <0.22 21.5 4.1 1.5 1 <0.30 NA NA NA NA NA NA NA NA
12/23/2009 6.5 7.1 <0.22 12.5 2.2 1.1 1 <0.50 NA NA NA NA NA NA NA NA
07/20/2010 5.2 10 0.26 1 16.3 2.9 0.991 1.1 <0.28 2251 NA NA <0.05 <0.05 60.01 14.2 9.7
12/21/2010 4.8 15.1 <0.27 23.9 2.7 1.3 0.991 <0.22 195 | NA NA <0.05 <0.05 81.01 14.6 10.4
06/21/2011 5.7 13.1J <0.27 18.1 2.6 1.1 1.1 <0.22 1791 NA NA 0.37 <0.05 53.01 12.6 12.6
OLD-02-43D 12/19/2011 6 17.4 0.301 21.7 23Q <0.26 1.1 <0.22 1771 NA NA <0.05 <0.05 25.01 13.7 9.4
06/22/2012 3.4 9.8 <0.27 15.1 1.8 0.90 1 0.821 <0.22 1981 NA NA <0.05 <0.05 67.01 12.8 8.7
12/12/2012 4.4 15.6 0.321 23.2 2.1 0.88 1 1.2 <0.44 1651 3.41 NA <0.05 <0.05 105 12.8 9.6
6/16/2013 3.1 14.1 <0.20 22.2 1.9 0.731 0.66 | <0.44 165 | 3.21 NA 0.097 1 | <0.013 45.0 1 13.6 8.9
12/3/2013 3.7 15.9 0.20 1 25.5 1.7 0.731 0.751 <0.44 155 | 351 NA <0.05 <0.05 52.01 14.1 9.9
6/24/2014 3.1 11.9 0.251 21.0 1.4 <0.30 <0.33 <0.33 NA NA NA NA NA NA NA NA
12/3/2014 2.5 7.6 <0.24 12.3 1.0 <0.30 <0.33 <0.33 124 | 2.71 NA <0.050 | <0.050 58.0 | 12.4 9.1
06/22/2012 <0.2 <0.2 <0.27 <0.21 93.1 5.7 <0.26 <0.22 NA NA NA NA NA NA NA NA
12/12/2012 <0.21 <0.2 <0.2 <0.2 167 12.2 1.1 <0.44 NA NA NA NA NA NA NA NA
6/16/2013 <0.21 <0.20 <0.20 <0.20 158 10.9 2.9 <0.44 NA NA NA NA NA NA NA NA
OLD-02-46DR 12/3/2013 <0.21 <0.20 <0.20 <0.20 134 9.5 0.58 1 <0.44 NA NA NA NA NA NA NA NA
8/26/2014 <0.24 <0.20 <0.24 <0.20 119 10.8 8.2 <0.33 NA NA NA NA NA NA NA NA
<0.24 <0.20 <0.24 <0.20 105 13.0 11.8 <0.33 NA NA NA NA NA NA NA NA
12/2/2014 <0.24 <0.20 <0.24 <0.20 104 8.6 4.6 <0.33 NA NA NA NA NA NA NA NA
06/16/2009 <0.40 2.3 0.57 8.3 4.2 1.1 0.56 <0.30 NA NA NA NA NA NA NA NA
12/23/2009 <0.40 4.4 151 9.9 2.8 0.811 0.541 <0.50 NA NA NA NA NA NA NA NA
OLD-02-50C 07/21/2010 <0.21 4.3 1.01 8.5 2.6 0.80 1 0.501 <0.28 NA NA NA NA NA NA NA NA
06/17/2011 <0.2 5.3 0.64 1 8.6 3.7 0.891 0.63 1 <0.22 NA NA NA NA NA NA NA NA
6/16/2013 <0.21 4 0.451 6.5 2.8 0.56 | 0.321 <0.44 NA NA NA NA NA NA NA NA
8/27/2014 <0.24 1.5 0.251 4.6 1.1 0.39 1 <0.33 <0.33 NA NA NA NA NA NA NA NA
06/16/2009 1.7 <0.2 8.1 2.9 0.89 0.54 0.22 <0.30 NA NA NA NA NA NA NA NA
12/23/2009 0.96 1 <0.2 4.8 ) 0.511 <0.32 <0.2 <0.50 NA NA NA NA NA NA NA NA
07/21/2010 0.901 <0.2 3.6 1.21 0.611 0.431 <0.32 <0.28 NA NA NA NA NA NA NA NA
OLD-02-52C 06/20/2011 0.44 1 <0.2 4 1.71 0.721 <0.26 <0.26 <0.22 NA NA NA NA NA NA NA NA
06/21/2012 <0.2 <0.2 191 0.731 0.341 <0.26 <0.26 <0.22 NA NA NA NA NA NA NA NA
6/16/2013 <0.21 <0.20 151 0.84 1 <0.32 <0.31 <0.24 <0.44 NA NA NA NA NA NA NA NA
8/26/2014 <0.24 <0.20 1.01 1.31 0.311 <0.30 <0.33 <0.33 NA NA NA NA NA NA NA NA
OLD-02-55D 8/27/2014 <0.24 <0.20 <0.24 1.71 <0.26 <0.30 <0.33 <0.33 NA NA NA NA NA NA NA NA
07/22/2008 55.2 NA NA NA <1 <1 6.6 <1 NA NA NA NA NA NA NA NA
09/22/2008 51.7 NA NA NA <0.22 <0.32 55 <0.30 NA NA NA NA NA NA NA NA
12/16/2008 53.7 <0.2 <0.22 <0.2 <0.22 <0.32 5.2 <0.30 NA NA NA NA NA NA NA NA
03/20/2009 43.2 <0.2 <0.22 <0.2 <0.22 <0.32 4.5 <0.30 NA NA NA NA NA NA NA NA
06/15/2009 50.9 <0.2 <0.22 <0.2 <0.22 <0.32 5.9 <0.30 NA NA NA NA NA NA NA NA
09/24/2009 45.6 <0.2 <0.22 <0.2 <0.22 <0.32 51 <0.30 NA NA NA NA NA NA NA NA
12/28/2009 45.3 <0.2 <0.22 <0.2 <0.22 <0.32 54 <0.50 NA NA NA NA NA NA NA NA
07/19/2010 36.8 <0.2 <0.22 <0.21 <0.44 <0.24 4.8 <0.28 377 NA NA <0.05 <0.05 66.0 | 5.2 NA
12/21/2010 42.1 <0.2 <0.27 <0.21 <0.25 <0.26 54 <0.22 394 NA NA <0.05 <0.05 28.01 3.5 NA
OLD-02-56C 06/21/2011 38.9 <0.2 <0.27 <0.21 <0.25 <0.26 51 <0.22 359 NA NA <0.05 <0.05 50.01 2.4 NA
12/19/2011 29.5 <0.2 <0.27 <0.21 <0.25 <0.26 4.6 <0.22 402 NA NA <0.05 <0.05 36.01 5.3 NA
06/20/2012 37.6 <0.2 <0.27 <0.21 <0.25 <0.26 4.2 <0.22 393 NA NA <0.05 <0.05 38.01 3.3 NA
12/12/2012 43 <0.2 <0.2 <0.2 <0.32 <0.31 6 <0.44 417 291 NA <0.05 <0.05 49.01 6.1 NA
6/16/2013 32.4 <0.20 <0.20 <0.20 <0.32 <0.31 3.6 <0.44 466 341 NA 0.121 | <0.013 57.01 5.0 2.4
32.8 <0.20 <0.20 <0.20 <0.32 <0.31 3.4 <0.44 472 3.21 NA 0.053 1| <0.013 45.01 4.6 2.5
12/3/2013 29.9 <0.20 <0.20 <0.20 <0.32 <0.31 3.3 <0.44 472 341 NA <0.05 <0.05 53.01 6.0 2.3
32.3 <0.20 <0.20 <0.20 <0.32 <0.31 3.6 <0.44 489 341 NA <0.05 <0.05 54.01 6.0 2.3
8/26/2014 31.0 <0.20 <0.24 <0.20 <0.26 <0.30 3.4 <0.33 NA NA NA NA NA NA NA NA
12/3/2014 27.1 <0.20 <0.24 <0.20 <0.26 <0.30 3.1 <0.33 512 3.01 NA <0.050 | <0.050 33.01 7.4 2.2
28.3 <0.20 <0.24 <0.20 <0.26 <0.30 2.9 <0.33 535 3.11 NA <0.050 | <0.050 48.0 | 8.9 2.1
07/22/2008 <1 NA NA NA <1 <1 <1 <1 NA NA NA NA NA NA NA NA
09/22/2008 <0.40 NA NA NA <0.22 <0.32 <0.2 <0.30 NA NA NA NA NA NA NA NA
12/16/2008 <0.40 <0.2 <0.22 <0.2 <0.22 <0.32 <0.2 <0.30 NA NA NA NA NA NA NA NA
03/19/2009 <0.40 <0.2 <0.22 <0.2 <0.22 <0.32 <0.2 <0.30 NA NA NA NA NA NA NA NA
06/15/2009 <0.40 <0.2 <0.22 <0.2 <0.22 <0.32 <0.2 <0.30 NA NA NA NA NA NA NA NA
09/24/2009 <0.40 <0.2 <0.22 <0.2 <0.22 <0.32 <0.2 <0.30 NA NA NA NA NA NA NA NA
12/28/2009 <0.40 <0.2 <0.22 <0.2 <0.22 <0.32 <0.2 <0.50 NA NA NA NA NA NA NA NA
03/09/2010 <0.40 <0.2 <0.22 <0.2 <0.22 <0.32 <0.2 <0.30 NA NA NA NA NA NA NA NA
OLD-02-57C 07/20/2010 <0.21 <0.2 <0.22 <0.21 <0.44 <0.24 <0.32 <0.28 NA NA NA NA NA NA NA NA
12/20/2010 <0.2 <0.2 <0.27 <0.21 <0.25 <0.26 <0.26 <0.22 NA NA NA NA NA NA NA NA
06/17/2011 <0.2 <0.2 <0.27 <0.21 <0.25 <0.26 <0.26 <0.22 NA NA NA NA NA NA NA NA
12/19/2011 <0.2 <0.2 <0.27 <0.21 <0.25 <0.26 <0.26 <0.22 NA NA NA NA NA NA NA NA
06/20/2012 <0.2 <0.2 <0.27 <0.21 <0.25 <0.26 <0.26 <0.22 NA NA NA NA NA NA NA NA
12/11/2012 <0.21 <0.2 <0.2 <0.2 <0.32 <0.31 <0.24 <0.44 NA NA NA NA NA NA NA NA
6/16/2013 <0.21 <0.20 <0.20 <0.20 <0.32 <0.31 <0.24 <0.44 NA NA NA NA NA NA NA NA
12/3/2013 <0.21 <0.20 <0.20 <0.20 <0.32 <0.31 <0.24 <0.44 NA NA NA NA NA NA NA NA
8/27/2014 <0.24 <0.20 <0.24 <0.20 <0.26 <0.30 <0.33 <0.33 NA NA NA NA NA NA NA NA
12/3/2014 <0.24 <0.20 <0.24 <0.20 <0.26 <0.26 <0.33 <0.33 NA NA NA NA NA NA NA NA
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TABLE 4

SUMMARY OF GROUNDWATER LABORATORY ANALYTICAL RESULTS

Study Area 2, Former NTC Orlando
Orlando, Florida
Solution-IES Project No. 2014.0022.NAVY
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Units ®oD) | o) | wob) | oD | o) | wolh) | meb) | (o) | (ugh) wg) | (mgh) | (mgl) | (mgl) | (mgly) | (mgl) | (mglh)

GCTL 1 0.8 10 10 3 3 70 1 330 50 NE 10 1 500 250 NE
IBDS NE NE NE NE NE NE NE NE 1,227 17 NE NE NE NE NE NE
NADC 100 8 100 100 300 300 700 100 3,000 500 NE 100 10 5,000 2,500 NE
07/22/2008 <1 NA NA NA <1 <1 <1 <1 NA NA NA NA NA NA NA NA
09/22/2008 <0.40 NA NA NA <0.22 <0.32 <0.2 <0.30 NA NA NA NA NA NA NA NA
12/16/2008 <0.40 <0.2 <0.22 <0.2 <0.22 <0.32 <0.2 <0.30 NA NA NA NA NA NA NA NA
03/20/2009 <0.40 <0.2 <0.22 <0.2 <0.22 <0.32 <0.2 <0.30 NA NA NA NA NA NA NA NA
06/15/2009 <0.40 <0.2 <0.22 <0.2 <0.22 <0.32 <0.2 <0.30 NA NA NA NA NA NA NA NA
09/24/2009 <0.40 <0.2 <0.22 <0.2 <0.22 <0.32 <0.2 <0.30 NA NA NA NA NA NA NA NA
12/28/2009 <0.40 <0.2 <0.22 <0.2 <0.22 <0.32 <0.2 <0.50 NA NA NA NA NA NA NA NA
03/09/2010 <0.40 <0.2 <0.22 <0.2 <0.22 <0.32 <0.2 <0.30 NA NA NA NA NA NA NA NA
OLD-02-58C 07/20/2010 <0.21 <0.2 <0.22 <0.21 <0.44 <0.24 <0.32 <0.28 NA NA NA NA NA NA NA NA
12/20/2010 <0.2 <0.2 <0.27 <0.21 <0.25 | <0.26 <0.26 <0.22 NA NA NA NA NA NA NA NA
06/17/2011 <0.2 <0.2 <0.27 <0.21 <0.25 | <0.26 <0.26 <0.22 NA NA NA NA NA NA NA NA
12/16/2011 <0.2 <0.2 <0.27 <0.21 <0.25 | <0.26 <0.26 <0.22 NA NA NA NA NA NA NA NA
06/20/2012 <0.2 <0.2 <0.27 <0.21 <0.25 | <0.26 <0.26 <0.22 NA NA NA NA NA NA NA NA
12/11/2012 <0.21 <0.2 <0.2 <0.2 <0.32 <0.31 <0.24 <0.44 NA NA NA NA NA NA NA NA
6/16/2013 <0.21 <0.20 <0.20 <0.20 <0.32 <0.31 <0.24 <0.44 NA NA NA NA NA NA NA NA
12/3/2013 <0.21 <0.20 <0.20 <0.20 <0.32 <0.31 <0.24 <0.44 NA NA NA NA NA NA NA NA
8/27/2014 <0.24 <0.20 <0.24 <0.20 <0.26 <0.30 <0.33 <0.33 NA NA NA NA NA NA NA NA
12/2/2014 <0.24 <0.20 <0.24 <0.20 <0.26 <0.30 <0.33 <0.33 NA NA NA NA NA NA NA NA
07/23/2008 <1 NA NA NA <1 <1 <1 <1 NA NA NA NA NA NA NA NA
09/22/2008 <0.40 NA NA NA <0.22 <0.32 <0.2 <0.30 NA NA NA NA NA NA NA NA
12/16/2008 <0.40 <0.2 <0.22 <0.2 <0.22 <0.32 <0.2 <0.30 NA NA NA NA NA NA NA NA
03/19/2009 <0.40 <0.2 <0.22 <0.2 <0.22 <0.32 <0.2 <0.30 NA NA NA NA NA NA NA NA
06/15/2009 <0.40 <0.2 <0.22 <0.2 <0.22 <0.32 <0.2 <0.30 NA NA NA NA NA NA NA NA
09/24/2009 <0.40 <0.2 <0.22 <0.2 <0.22 <0.32 <0.2 <0.30 NA NA NA NA NA NA NA NA
12/28/2009 <0.40 <0.2 <0.22 <0.2 <0.22 <0.32 <0.2 <0.50 NA NA NA NA NA NA NA NA
03/09/2010 <0.40 <0.2 <0.22 <0.2 <0.22 <0.32 <0.2 <0.30 NA NA NA NA NA NA NA NA
OLD-02-59D 07/20/2010 <0.21 <0.2 <0.22 <0.21 <0.44 <0.24 <0.32 <0.28 NA NA NA NA NA NA NA NA
12/20/2010 <0.2 <0.2 <0.27 <0.21 <0.25 | <0.26 <0.26 <0.22 NA NA NA NA NA NA NA NA
06/17/2011 <0.2 <0.2 <0.27 <0.21 <0.25 | <0.26 <0.26 <0.22 NA NA NA NA NA NA NA NA
12/16/2011 <0.2 <0.2 <0.27 <0.21 <0.25 | <0.26 <0.26 <0.22 NA NA NA NA NA NA NA NA
06/20/2012 <0.2 <0.2 <0.27 <0.21 <0.25 | <0.26 <0.26 <0.22 NA NA NA NA NA NA NA NA
12/11/2012 <0.21 <0.2 <0.2 <0.2 <0.32 <0.31 <0.24 <0.44 NA NA NA NA NA NA NA NA
6/16/2013 <0.21 <0.20 <0.20 <0.20 <0.32 <0.31 <0.24 <0.44 NA NA NA NA NA NA NA NA
12/3/2013 <0.21 <0.20 <0.20 <0.20 <0.32 <0.31 <0.24 <0.44 NA NA NA NA NA NA NA NA
8/26/2014 5.6 <0.20 <0.24 <0.20 <0.26 <0.30 0.551 <0.33 NA NA NA NA NA NA NA NA
12/2/2014 0.48 | <0.20 <0.24 <0.20 <0.26 <0.30 <0.33 <0.33 NA NA NA NA NA NA NA NA
07/23/2008 24.1 NA NA NA <1 <1 2 <1 NA NA NA NA NA NA NA NA
09/22/2008 13.5 NA NA NA <0.22 <0.32 1.2 <0.30 NA NA NA NA NA NA NA NA
12/16/2008 22.6 <0.2 <0.22 <0.2 <0.22 <0.32 1.6 <0.30 NA NA NA NA NA NA NA NA
03/19/2009 17.5 <0.2 <0.22 <0.2 <0.22 <0.32 1.3 <0.30 NA NA NA NA NA NA NA NA
06/15/2009 8.1 <0.2 <0.22 <0.2 <0.22 <0.32 0.88 <0.30 NA NA NA NA NA NA NA NA
09/24/2009 14.4 <0.2 <0.22 <0.2 <0.22 <0.32 1.4 <0.30 NA NA NA NA NA NA NA NA
12/28/2009 13.9 <0.2 <0.22 <0.2 <0.22 <0.32 1.3 <0.50 NA NA NA NA NA NA NA NA
03/09/2010 10 <0.2 <0.22 <0.2 <0.22 <0.32 0.92 <0.30 NA NA NA NA NA NA NA NA
OLD-02-60C 07/19/2010 5.3 <0.2 3.8 1.11 <0.44 <0.24 <0.32 <0.28 1890 NA NA <0.05 <0.05 69.0 1 12 2.3
12/21/2010 11.3 <0.2 <0.27 <0.21 <0.25 <0.26 1.3 <0.22 1610 NA NA <0.05 <0.05 15.01 9.3 2.4
06/21/2011 9.1 <0.2 <0.27 <0.21 <0.25 <0.26 0.841 <0.22 1270 NA NA 0.0931| <0.05 49.01 9 3.7
12/19/2011 7.4 <0.2 <0.27 <0.21 <0.25 <0.26 1 <0.22 1270 NA NA <0.05 <0.05 27.01 8.9 2.1

06/202012 | 123 <02 | <027 | <021 | <025 | <026 | 11 | <022 | 1350 NA NA | 0.0971| <0.05 | 4801 8.8 2
12/11/2012 10.2 <0.2 <0.2 <0.2 <0.32 <0.31 0.93 | <0.44 1010 401 NA <0.05 | <0.05 51.01 8.9 2.4
6/16/2013 10.7 <0.20 <0.20 <0.20 <0.32 <0.31 0.69 | <0.44 1130 4.21 NA <0.046 | <0.013 2101 8.7 2.7
12/3/2013 9.3 <0.20 <0.20 <0.20 <0.32 <0.31 0.94 | <0.44 1300 | 4.41 NA <0.05 <0.05 69.0 | 10.4 3.1
6/24/2014 9.1 <0.20 <0.24 <0.20 <0.26 <0.30 0.64 | <0.33 NA NA NA NA NA NA NA NA
12/3/2014 13.4 <0.20 <0.24 <0.20 <0.26 <0.30 0.89 | <0.33 774 3.21 NA <0.050 | <0.050 34.01 10.7 2.1
06/16/2009 <0.40 <0.20 <0.22 <0.20 <0.22 <0.32 <0.20 <0.30 NA NA NA NA NA NA NA NA
12/23/2009 <0.40 <0.20 <0.22 <0.20 <0.22 <0.32 <0.20 <0.50 NA NA NA NA NA NA NA NA
07/20/2010 <0.21 <0.20 <0.22 <0.21 <0.44 <0.24 <0.32 <0.28 NA NA NA NA NA NA NA NA
OLD-02-61E 06/17/2011 <0.20 <0.20 <0.27 <0.21 <0.25 | <0.26 <0.26 <0.22 NA NA NA NA NA NA NA NA
06/21/2012 <0.20 <0.20 <0.27 <0.21 <0.25 <0.26 <0.26 <0.22 NA NA NA NA NA NA NA NA
6/16/2013 <0.21 <0.20 <0.20 <0.20 <0.32 <0.31 <0.24 <0.44 NA NA NA NA NA NA NA NA
8/26/2014 <0.24 <0.20 <0.24 <0.20 <0.26 <0.30 <0.33 <0.33 NA NA NA NA NA NA NA NA
07/21/2008 <1 NA NA NA <1 <1 <1 <1 NA NA NA NA NA NA NA NA
09/22/2008 <0.40 NA NA NA <0.22 <0.32 <0.20 <0.30 NA NA NA NA NA NA NA NA
12/17/2008 <0.40 <0.20 <0.22 <0.20 <0.22 <0.32 <0.20 <0.30 NA NA NA NA NA NA NA NA
03/20/2009 <0.40 <0.20 <0.22 <0.20 <0.22 <0.32 <0.20 <0.30 NA NA NA NA NA NA NA NA
06/15/2009 <0.40 <0.20 <0.22 <0.20 <0.22 <0.32 <0.20 <0.30 NA NA NA NA NA NA NA NA
09/23/2009 <0.40 <0.20 <0.22 <0.20 <0.22 <0.32 <0.20 <0.30 NA NA NA NA NA NA NA NA
OLD-02-63D 12/28/2009 <0.40 <0.20 <0.22 <0.20 <0.22 <0.32 <0.20 <0.50 NA NA NA NA NA NA NA NA
03/09/2010 <0.40 <0.20 <0.22 <0.20 <0.22 <0.32 <0.20 <0.30 NA NA NA NA NA NA NA NA
07/20/2010 <0.21 <0.20 <0.22 <0.21 <0.44 <0.24 <0.32 <0.28 NA NA NA NA NA NA NA NA
06/17/2011 <0.20 <0.20 <0.27 <0.21 <0.25 <0.26 <0.26 <0.22 NA NA NA NA NA NA NA NA
06/21/2012 <0.20 <0.20 <0.27 <0.21 <0.25 <0.26 <0.26 <0.22 NA NA NA NA NA NA NA NA
6/16/2013 <0.21 <0.20 <0.20 <0.20 <0.32 <0.31 <0.24 <0.44 NA NA NA NA NA NA NA NA
8/27/2014 <0.24 <0.20 <0.24 <0.20 <0.26 <0.30 <0.33 <0.33 NA NA NA NA NA NA NA NA
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TABLE 4

SUMMARY OF GROUNDWATER LABORATORY ANALYTICAL RESULTS

Study Area 2, Former NTC Orlando
Orlando, Florida
Solution-IES Project No. 2014.0022.NAVY

c
S

2 5 g s

N N (] O = o

o & 5 2 B g . 3 =

S o 2 o ) o S = o ° O

Well ID Sample Date N > 2 = 5 IS 2 < i = g ©

£ g g S 1 3 | 5 | s 3 S|z |z I 5

© =S E E o < a = 2 8 S S ks S

5 5 = = S s & o 5 2 ) o) 5 2 <

sl 8| S| 8518|322 s s | 2| 8| £ | % S|z

0 k%] o o = = S S = = A Z Z = %) =

Units woh) | _woh) | o) | o) | woh) | (o) | (o) | (b)) | (uglh) wgl) | (mgll) | (mgl) | (mglL) | (mglh) (mg/) _|_(mg/L)

GCTL 1 0.8 10 10 3 3 70 1 330 50 NE 10 1 500 250 NE
IBDS NE NE NE NE NE NE NE NE 1,227 17 NE NE NE NE NE NE
NADC 100 8 100 100 300 300 700 100 3,000 500 NE 100 10 5,000 2,500 NE
07/21/2008 <1 NA NA NA <1 <1 <1 <1 NA NA NA NA NA NA NA NA
09/22/2008 <0.40 NA NA NA <0.22 | <0.32 <0.2 <0.30 NA NA NA NA NA NA NA NA
12/17/2008 <0.40 <0.2 <0.22 <0.2 <0.22 | <0.32 <0.2 <0.30 NA NA NA NA NA NA NA NA
03/20/2009 <0.40 <0.2 <0.22 <0.2 <0.22 | <0.32 <0.2 <0.30 NA NA NA NA NA NA NA NA
06/15/2009 <0.40 <0.2 <0.22 <0.2 <0.22 | <0.32 <0.2 <0.30 NA NA NA NA NA NA NA NA
09/23/2009 <0.40 <0.2 <0.22 <0.2 <0.22 | <0.32 <0.2 <0.30 NA NA NA NA NA NA NA NA
12/28/2009 <0.40 <0.2 <0.22 <0.2 <0.22 | <0.32 <0.2 <0.50 NA NA NA NA NA NA NA NA
03/09/2010 <0.40 <0.2 <0.22 <0.2 <0.22 | <0.32 <0.2 <0.30 NA NA NA NA NA NA NA NA
OLD-02-64D 07/20/2010 <0.21 <0.2 <0.22 <0.21 <0.44 | <0.24 <0.32 <0.28 NA NA NA NA NA NA NA NA
12/20/2010 <0.2 <0.2 <0.27 <0.21 <0.25 | <0.26 <0.26 <0.22 NA NA NA NA NA NA NA NA
06/17/2011 <0.2 <0.2 <0.27 <0.21 <0.25 | <0.26 <0.26 <0.22 NA NA NA NA NA NA NA NA
12/16/2011 <0.2 <0.2 <0.27 <0.21 <0.25 | <0.26 <0.26 <0.22 NA NA NA NA NA NA NA NA
06/27/2012 <0.2 <0.2 <0.27 <0.21 <0.25 | <0.26 <0.26 <0.22 NA NA NA NA NA NA NA NA
12/11/2012 <0.21 <0.2 <0.2 <0.2 <0.32 | <0.31 <0.24 <0.44 NA NA NA NA NA NA NA NA
6/16/2013 <0.21 <0.20 <0.20 <0.20 <0.32 | <0.31 <0.24 <0.44 NA NA NA NA NA NA NA NA
12/3/2013 <0.21 <0.20 <0.20 <0.20 <0.32 | <0.31 <0.24 <0.44 NA NA NA NA NA NA NA NA
8/27/2014 <0.24 <0.20 <0.24 <0.20 <0.26 | <0.30 <0.33 <0.33 NA NA NA NA NA NA NA NA
12/3/2014 <0.24 <0.20 <0.24 <0.20 <0.26 | <0.30 <0.33 <0.33 NA NA NA NA NA NA NA NA
07/21/2008 <1 NA NA NA <1 <1 <1 <1 NA NA NA NA NA NA NA NA
09/22/2008 <0.40 NA NA NA <0.22 | <0.32 <0.2 <0.30 NA NA NA NA NA NA NA NA
12/17/2008 <0.40 <0.2 <0.22 <0.2 <0.22 | <0.32 <0.2 <0.30 NA NA NA NA NA NA NA NA
03/20/2009 <0.40 <0.2 <0.22 <0.2 <0.22 | <0.32 <0.2 <0.30 NA NA NA NA NA NA NA NA
06/15/2009 <0.40 <0.2 <0.22 <0.2 <0.22 | <0.32 <0.2 <0.30 NA NA NA NA NA NA NA NA
09/23/2009 <0.40 <0.2 <0.22 <0.2 <0.22 | <0.32 <0.2 <0.30 NA NA NA NA NA NA NA NA
12/28/2009 <0.40 <0.2 <0.22 <0.2 <0.22 | <0.32 <0.2 <0.50 NA NA NA NA NA NA NA NA
03/09/2010 <0.40 <0.2 <0.22 <0.2 <0.22 | <0.32 <0.2 <0.30 NA NA NA NA NA NA NA NA
OLD-02-65C 07/20/2010 <0.21 <0.2 <0.22 <0.21 <0.44 | <0.24 <0.32 <0.28 NA NA NA NA NA NA NA NA
12/20/2010 <0.2 <0.2 <0.27 <0.21 <0.25 | <0.26 <0.26 <0.22 NA NA NA NA NA NA NA NA
06/17/2011 <0.2 <0.2 <0.27 <0.21 <0.25 | <0.26 <0.26 <0.22 NA NA NA NA NA NA NA NA
12/16/2011 <0.2 <0.2 <0.27 <0.21 <0.25 | <0.26 <0.26 <0.22 NA NA NA NA NA NA NA NA
06/21/2012 <0.2 <0.2 <0.27 <0.21 <0.25 | <0.26 <0.26 <0.22 NA NA NA NA NA NA NA NA
12/11/2012 <0.21 <0.2 <0.2 <0.2 <0.32 | <0.31 <0.24 <0.44 NA NA NA NA NA NA NA NA
6/16/2013 <0.21 <0.20 <0.20 <0.20 <0.32 | <0.31 <0.24 <0.44 NA NA NA NA NA NA NA NA
12/3/2013 <0.21 <0.20 <0.20 <0.20 <0.32 | <0.31 <0.24 <0.44 NA NA NA NA NA NA NA NA
8/27/2014 <0.24 <0.20 <0.24 <0.20 <0.26 | <0.30 <0.33 <0.33 NA NA NA NA NA NA NA NA
12/3/2014 <0.24 <0.20 <0.24 <0.20 <0.26 | <0.30 <0.33 <0.33 NA NA NA NA NA NA NA NA
06/16/2009 7.7 <0.2 <0.22 0.45 0.28 0.5 0.61 <0.30 NA NA NA NA NA NA NA NA
09/24/2009 3.3 <0.2 <0.22 <0.2 <0.22 <0.32 <0.2 <0.30 NA NA NA NA NA NA NA NA
12/23/2009 4.4 <0.2 <0.22 <0.2 <0.22 <0.32 <0.2 <0.50 NA NA NA NA NA NA NA NA
03/09/2010 2.9 <0.2 <0.22 <0.2 <0.22 <0.32 <0.2 <0.30 NA NA NA NA NA NA NA NA
07/19/2010 3.7 <0.2 <0.22 <0.21 <0.44 <0.24 0.411 <0.28 | 152,000 NA NA <0.25 <0.25 1,270 1,170 3.3
06/21/2011 3.3 <0.2 <0.27 0.50 | <0.25 | 0.301 0.29 | <0.22 36,600 NA NA <0.25 | <0.25 8,190 767 6.6
OLD-02-68D 12/19/2011 3.9 <0.2 <0.27 0.441 <0.25 <0.26 <0.26 <0.22 | 156,000 NA NA <0.25 <0.25 1,570 905 3.8
06/20/2012 5.7 <0.2 <0.27 0.39 | 0.36 | 0.351 0.41 1| <0.22 | 302,000 NA NA <0.25 | <0.25 2,420 1,460 4.8

12/12/2012 6.2 <0.2 <0.2 1.11 0.66 | 0.431 0.49 1 <0.44 | 383,000 376 4.7 <0.50 <0.50 2,430 1,600 5
6/16/2013 5.6 <0.20 <0.20 0.74 1 0.50 | 0.56 | 0.28 | <0.44 | 219,000 234 NA <0.046 0.15 2,880 1,750 5.9
12/3/2013 4.7 <0.20 <0.20 1.21 0.74 1 0.451 0.37 1 <0.44 | 357,000 326 NA <0.50 <0.50 2,310 1,560 5.8
6/25/2014 3.6 <0.20 <0.24 0.47 1 <0.26 | <0.30 <0.33 <0.33 NA NA NA NA NA NA NA NA
12/3/2014 3.6 <0.20 0.44 | <0.20 <0.26 <0.30 <0.33 <0.33 | 289,000 248 NA <0.050 | <0.050 1,910 1,350 4.4
06/16/2009 90.9 <0.2 <0.22 0.7 <0.22 2.4 6.2 <0.30 NA NA NA NA NA NA NA NA
09/24/2009 98.6 <0.2 <0.22 <0.2 <0.22 1.8 5.6 <0.30 NA NA NA NA NA NA NA NA
12/23/2009 93.5 <0.2 <0.22 0.311 <0.22 1.9 51 <0.50 NA NA NA NA NA NA NA NA
03/09/2010 90.2 <0.2 <0.22 0.22 <0.22 1.5 4.5 <0.30 NA NA NA NA NA NA NA NA
07/19/2010 94 <0.2 <0.22 0.281 <0.44 1.9 4.6 <0.28 652 NA NA <0.05 <0.05 77.01 17.7 4.2
12/21/2010 98.1 <0.2 <0.27 0.521 <0.25 2.2 54 <0.22 665 NA NA <0.05 <0.05 53.01 16.9 4.2

06/21/2011 38.40 <0.2 <0.27 <0.21 <0.25 0.851 2.2 <0.22 2,270 NA NA 0.16 <0.05 65.0 1 48.2 27.1

01/12/2012 76.0 <0.2 <0.27 0.68 1 <0.25 2.5 3.9 <0.22 3,320 NA NA <0.05 <0.05 49.01 354 3.6
OLD-02-69C 06/20/2012 88.1 <0.2 <0.27 0.381 <0.25 2 51 <0.22 10,800 NA NA <0.05 <0.05 141 73.5 3.8
12/12/2012 89.8 <0.2 <0.2 0.611 <0.32 2.4 54 <0.44 14,400 26.3 4.1 <0.05 <0.05 310 90 4.5
6/16/2013 72.3 <0.20 <0.20 0.391 <0.32 2.2 4.1 <0.44 26,300 36.8 NA 0.0511] 0.0161 200 135 3.9
73.2 <0.20 <0.20 0.341 <0.32 2.2 4.1 <0.44 NA NA NA NA NA NA NA NA
12/3/2013 81.6 <0.20 <0.20 0.311 <0.32 2.5 4.8 <0.44 16,400 45.7 NA <0.05 <0.05 220 167 3.9
85.2 <0.20 <0.20 0411 <0.32 2.7 4.7 <0.44 NA NA NA NA NA NA NA NA
6/25/2014 53.1 <0.20 <0.24 0.48 1 0.551 2.1 2.9 <0.33 NA NA NA NA NA NA NA NA
48.3 <0.20 <0.24 0.381 0.401 2.0 3.0 <0.33 NA NA NA NA NA NA NA NA
12/3/2014 77.6 <0.20 <0.24 0.531 <0.26 2.3 3.4 <0.33 56,600 80 NA <0.050 | <0.050 488 362 3.2
67.7 <0.20 <0.24 0.711 <0.26 2.8 3.4 <0.33 NA NA NA NA NA NA NA NA

Page 4 of 5




TABLE 4

SUMMARY OF GROUNDWATER LABORATORY ANALYTICAL RESULTS
Study Area 2, Former NTC Orlando

Orlando, Florida

Solution-IES Project No. 2014.0022.NAVY
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Well ID Sample Date N 2 2 = o S 2 o S = g o

£ g g S 1 3 | 5 | s 3 S|z |z I 5
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Units woh) | _woh) | o) | o) | woh) | (o) | (o) | (b)) | (uglh) (ug/L) (mg/D) | (mg/lL) | (mg/) | (mglL) (mg/l) | (mglL)
GCTL 1 0.8 10 10 3 3 70 1 330 50 NE 10 1 500 250 NE
IBDS NE NE NE NE NE NE NE NE 1,227 17 NE NE NE NE NE NE
NADC 100 8 100 100 300 300 700 100 3,000 500 NE 100 10 5,000 2,500 NE
06/16/2009 31 0.63 <0.22 1.3 1.6 1.3 3.3 <0.30 NA NA NA NA NA NA NA NA
09/24/2009 28.9 0.63 <0.22 1.3 <0.22 0.51 2.9 <0.30 NA NA NA NA NA NA NA NA
12/23/2009 23.2 <0.2 <0.22 <0.2 <0.22 0.401 2.8 <0.50 NA NA NA NA NA NA NA NA
03/09/2010 17.2 <0.2 <0.22 1.3 <0.22 0.29 2 <0.30 NA NA NA NA NA NA NA NA
07/20/2010 10.8 <0.2 <0.22 <0.21 <0.44 <0.24 1.8 <0.28 NA NA NA NA NA NA NA NA
12/20/2010 22.7 0.20 | <0.27 0.68 | 0.751 1.2 3.1 <0.22 NA NA NA NA NA NA NA NA
OLD-02-70D 06/17/2011 6.6 <0.2 <0.27 2.1 2.9 2.1 1.6 <0.22 NA NA NA NA NA NA NA NA
12/19/2011 24.8 <0.2 <0.27 0.50 1| <0.25 <0.26 3 <0.22 NA NA NA NA NA NA NA NA
06/21/2012 3.2 0.36 | <0.27 4.4 3.2 2.1 1.1 <0.22 NA NA NA NA NA NA NA NA
12/12/2012 12.2 0.24 | <0.2 3.1 2.3 1.4 1.7 <0.44 NA NA NA NA NA NA NA NA
6/16/2013 12.1 <0.20 <0.20 2.9 1.8 1.1 1.3 <0.44 NA NA NA NA NA NA NA NA
12/3/2013 10.8 <0.20 <0.20 191 1.5 0.97 1 1.5 <0.44 NA NA NA NA NA NA NA NA
8/27/2014 13.9 <0.20 <0.24 151 1.0 0.74 1 1.7 <0.33 NA NA NA NA NA NA NA NA
12/2/2014 2.3 <0.20 <0.24 <0.20 <0.26 <0.30 <0.33 <0.33 NA NA NA NA NA NA NA NA
NOTES: pg/L - Micrograms per liter

GCTL - Groundwater Cleanup Target Level
IBDS - Inorganic Background Data Set
NADSC - Natural Attenuation Default Source Concentration
Bold indicates value exceeds the method detection limit.
Shading : Exceeds the GCTL or IBDS
Exceeds both the GCTL and NADC
NA - Not Analyzed
NE = Not Established
J and | - Estimated concentration between the laboratory method detection limit and reporting limit
Data collected prior to June 2013 was provided by other consultants.
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TABLE 5

Study Area 2, Former NTC Orlando
Orlando, Florida

Solution-IES Project No. 2014.0022.NAVY

SUMMARY OF SURFACE WATER LABORATORY ANALYTICAL RESULTS

2 © ®
2 o o
2 ® s s % o
Well ID Sample Date 3 S 2 2 = s
S s z 2 |38 | 2| &
S 3 © B ° i =
© [ > E E k=) o <
& & & = = S s O
s < a < ) S S >
3 2 S o ™ 5 2 z
o i) o] = = = = =
Units (bg/L) (bg/L) (bg/L) (bg/L) (Hg/lL) (Hg/L) (Hg/L) (Hg/L)
SWCTL 71.28 700 260 220 220 8.85 80.7 2.4
07/23/2008 <1 <1 NA NA NA <1 <1 <1
09/22/2008 <0.40 <0.20 NA NA NA <0.22 <0.32 <0.30
12/17/2008 <0.40 <0.20 <0.20 <0.22 <0.20 <0.22 <0.32 <0.30
03/20/2009 <0.40 <0.20 <0.20 <0.22 <0.20 <0.22 | <0.32 | <0.30
06/16/2009 <0.40 <0.20 <0.20 <0.22 <0.20 <0.22 <0.32 <0.30
09/24/2009 <0.40 <0.20 <0.20 <0.22 <0.20 <0.22 | <0.32 | <0.30
12/23/2009 <0.40 <0.20 <0.20 <0.22 <0.20 <0.22 <0.32 <0.50
03/09/2010 <0.40 <0.20 <0.20 <0.22 <0.20 <0.22 | <0.32 | <0.30
OLD-02-SW1 07/20/2010 <0.21 <0.32 <0.20 <0.22 <0.21 <0.44 <0.24 <0.28
12/20/2010 <0.20 <0.26 <0.20 <0.27 <0.21 <0.25 <0.26 <0.22
06/20/2011 <0.20 <0.26 <0.20 <0.27 <0.21 <0.25 <0.26 <0.22
12/19/2011 <0.20 <0.26 <0.20 <0.27 <0.21 <0.25 <0.26 <0.22
06/20/2012 <0.20 <0.26 <0.20 <0.27 <0.21 <0.25 <0.26 <0.22
12/14/2012 <0.21 <0.24 <0.20 <0.20 <0.20 <0.32 <0.31 <0.44
6/16/2013 <0.21 <0.24 <0.20 <0.20 <0.20 <0.32 <0.31 <0.44
12/3/2013 <0.21 <0.24 <0.20 <0.20 <0.20 <0.32 <0.31 <0.44
8/27/2014 <0.24 <0.33 <0.20 <0.24 <0.20 <0.26 <0.30 <0.33
12/3/2014 <0.24 <0.33 <0.20 <0.24 <0.20 <0.26 | <0.30 | <0.33
07/23/2008 <1 <1 NA NA NA <1 <1 <1
09/22/2008 <0.40 <0.20 NA NA NA <0.22 | <0.32 | <0.30
12/17/2008 <0.40 <0.20 <0.20 <0.22 <0.20 <0.22 <0.32 <0.30
03/20/2009 <0.40 <0.20 <0.20 <0.22 <0.20 0.251 <0.32 <0.30
06/16/2009 <0.40 <0.20 <0.20 <0.22 <0.20 <0.22 <0.32 <0.30
09/24/2009 <0.40 <0.20 <0.20 <0.22 <0.20 <0.22 <0.32 <0.30
12/23/2009 <0.40 <0.20 <0.20 <0.22 <0.20 <0.22 <0.32 <0.50
03/09/2010 <0.40 <0.20 <0.20 <0.22 <0.20 <0.22 <0.32 <0.30
OLD-02-SW2 07/20/2010 <0.21 <0.32 <0.20 <0.22 <0.21 <0.44 <0.24 <0.28
12/20/2010 <0.20 <0.26 <0.20 <0.27 <0.21 <0.25 <0.26 <0.22
06/20/2011 <0.20 <0.26 <0.20 <0.27 <0.21 <0.25 <0.26 <0.22
12/19/2011 <0.20 <0.26 <0.20 <0.27 <0.21 <0.25 <0.26 <0.22
06/20/2012 <0.20 <0.26 <0.20 <0.27 <0.21 <0.25 <0.26 <0.22
12/14/2012 <0.21 <0.24 <0.20 <0.20 <0.20 <0.32 <0.31 <0.44
6/16/2013 <0.21 <0.24 <0.20 <0.20 <0.20 <0.32 <0.31 <0.44
12/3/2013 <0.21 <0.24 <0.20 <0.20 <0.20 <0.32 <0.31 <0.44
8/27/2014 <0.24 <0.33 <0.20 <0.24 <0.20 <0.26 <0.30 <0.33
12/3/2014 <0.24 <0.33 <0.20 <0.24 <0.20 <0.26 <0.30 <0.33
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Solution-IES Project No. 2014.0022.NAVY

TABLE 5
SUMMARY OF SURFACE WATER LABORATORY ANALYTICAL RESULTS
Study Area 2, Former NTC Orlando
Orlando, Florida

2 © ®
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2 ® s s % o
Well ID Sample Date 3 S 2 2 = s
s N 5 B i > 3
S 3 © B ° i =
© [ = E E ° o =
5 & S = = 5 S o
N ~ =1 < 1 © < =
) n o 3} ™ @ = =
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Units (bg/L) (bg/L) (bg/L) (bg/L) (Hg/lL) (Hg/L) (Hg/L) (Hg/L)
SWCTL 71.28 700 260 220 220 8.85 80.7 2.4
07/23/2008 <1 <1 NA NA NA <1 <1 <1
09/22/2008 <0.40 <0.20 NA NA NA <0.22 <0.32 <0.30
12/17/2008 <0.40 <0.20 <0.20 <0.22 <0.20 <0.22 <0.32 <0.30
03/20/2009 <0.40 <0.20 <0.20 <0.22 <0.20 <0.22 | <0.32 | <0.30
06/16/2009 <0.40 <0.20 <0.20 <0.22 <0.20 <0.22 <0.32 <0.30
09/24/2009 <0.40 <0.20 <0.20 <0.22 <0.20 <0.22 | <0.32 | <0.30
12/23/2009 <0.40 <0.20 <0.20 <0.22 <0.20 <0.22 <0.32 <0.50
03/09/2010 <0.40 <0.20 <0.20 <0.22 <0.20 <0.22 | <0.32 | <0.30
OLD-02-SW3 07/20/2010 <0.21 <0.32 <0.20 <0.22 <0.21 <0.44 <0.24 <0.28
12/20/2010 <0.20 <0.26 <0.20 <0.27 <0.21 <0.25 <0.26 <0.22
06/20/2011 <0.20 <0.26 <0.20 <0.27 <0.21 <0.25 <0.26 <0.22
12/19/2011 <0.20 <0.26 <0.20 <0.27 <0.21 <0.25 <0.26 <0.22
06/20/2012 <0.20 <0.26 <0.20 <0.27 <0.21 <0.25 <0.26 <0.22
12/14/2012 <0.21 <0.24 <0.20 <0.20 <0.20 <0.32 <0.31 <0.44
6/16/2013 <0.21 <0.24 <0.20 <0.20 <0.20 <0.32 <0.31 <0.44
12/3/2013 <0.21 <0.24 <0.20 <0.20 <0.20 <0.32 <0.31 <0.44
8/27/2014 <0.24 <0.33 <0.20 <0.24 <0.20 <0.26 <0.30 <0.33
12/3/2014 <0.24 <0.33 <0.20 <0.24 <0.20 <0.26 | <0.30 | <0.33

NOTES:

Mg/L - Micrograms per liter

SWCTL - Surface Water Cleanup Target Level
Bold indicates value exceeds the method detection limit.

NA - Not Analyzed

J and | - Estimated concentration between the laboratory method detection limit and reporting limit
Data collected prior to June 2013 was provided by other consultants.
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From BRAC Environmental Site Screening Report, Study Area 2 (Harding Lawson Associates, July 1999):
Figure 1-3, Site Plan, Orlando Army Air Base
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From Site Inspection Report, Orlando Executive Airport (AMEC Environment & Infrastructure, Inc., July 2015):

Figure 7, Former Fighting Training Areas and Background Locations, Groundwater Sample Results — VOCs.
SVOCs and Metals






APPENDIX D

PROPOSED ENHANCEMENTS TO CSM
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APPENDIX E

MONITORING WELL TREND CHARTS
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APPENDIX F

WELL CONSTRUCTION DETAILS

FROM WELL INVENTORY REPORT



STUDY AREA 2

ORLANDO, FLORIDA

NAVAL TRAINING CENTER

MONITORING WELL CONSTRUCTION DETAILS

WELL TOTAL | TOTAL TOC GROUND | ToP OF [ BOTTOM
No. | eeiamATION status  [Tvpe|DiameTer| SCREER | AT |V ee | DEPTH | DEPTH |ELEVATION | ELEVATION|SCREEN| ( of | EASTING | NoRTHING | APATDOTMENT COMMENTS
(inch) (ft btoc) (ft bgs) (NAVD 88) | (NAVD 88) | (ft bgs) (it bgs)
1 OLD-02-01A ACTIVE MW 2 0.010PVC__|_9/2/1994 FM 17 175 103.52 103.70 7 17 553,606.67 | 1531,763.64 !
2 OLD-02-02A ACTIVE MW 2 0.010PVC | _9/6/1994 FM 13 110.25 3 13 552,788.64 | 1531516.11 -
3 OLD-02-03A ACTIVE MW 2 0.010PVC__|_9/6/1994 FM 14 155 110.63 3 13 552,687.71 | 1530,508.53 :
OLD-02-04A | ABANDONED | MW 553646.48 | 1530,633.93 4/16/2008
4 OLD-02-05A ACTIVE MW 2 0.010PVC__|_9/8/1994 FM 12 135 112.89 3 13 552,729.67 | 1531,056.36 :
OLD-02-06A | ABANDONED | MW 55333028 | 1530,648.16 4/16/2008 Inspected 2/3/14, confirmed abandoned
5 OLD-02-07C ACTIVE MW 2 0.010PVC | 2/12/1994 | FM 62 110.50 57 62 552,788.30 | 1531,523.50 :
6 OLD-02-08C ACTIVE MW 2 0.010PVC | 2/14/1995 | M 65 66.0 111.29 111.50 60 65 552,816.90 | 1530,632.70 -
7 OLD-02-09A ACTIVE MW 2 0.010PVC | 2/22/1995 | FM 15 16.0 111.16 111.60 5 15 552,82056 | 1530,632.49 !
OLD-02-10C | DESTROYED | Mw 553,356.32 | 1,530,933.54 Listed as destroyed as J‘Lfljlgg?;j:em' ORC Treat. Study
OLD-02-11A DESTROYED MW 553,357.01 1,530.925.49 Listed as destroyed as of 4/30/01 event, ORC Treat. Study
July 02 Ttnus
8 OLD-02-12C ACTIVE MW 2 0.010PVC | 8/12/1997 | M 58 66.0 15.02 115.10 53 58 552,536.75 | 1530,521.98 -
OLD-02-13C__| ABANDONED | MW 553676.67 | 1530,842.23 4/16/2008 Assumed abandoned with adjacent wells.
9 OLD-02-14C ACTIVE MW 2 0.010PVC | 8/14/1997 | FM 56.3 101.72 41 46 553,642.63 | 1532,049.69 : Marked by metal fence post
10 OLD-02-15A ACTIVE MW 2 0.010PVC | 12/1/1997 | M 15 155 98.88 99.10 10 15 554,374.17 | 1531,281.44 !
11 OLD-02-16B ACTIVE MW 2 0.010PVC | 12/3/1997 | M 33 335 98.81 99.00 28 33 554,368.66 | 1531,281.66 -
12 | OLD-02-17C ACTIVE MW 2 0.010PVC | 12/2/1997 | FM 50 56.0 98.80 98.90 45 50 554,362.88 | 153128141 :
OLD-02-18B__| ABANDONED | MW 553587.41 | 1530,568.20 4/16/2008 Assumed abandoned with adjacent wells.
13 | OLD-02-19C ACTIVE MW 2 0.010PVC | 12/4/1997 | FM 54 58.0 101.30 101.20 49 54 553,046.04 | 1530,852.20 :
OLD-02-20B__| ABANDONED | MW 55358741 | 1530,568.18 4/16/2008
OLD-02-21C__ | ABANDONED | MW 553591.02 | 1530,565.54 4/16/2008
OLD-0223C__| ABANDONED | MW | 3/4 0.010PVC | 1/10/2001 | M 50.0 45 50 553504.10 | 1530,585.20 4/16/2008
OLD-02-24C__| ABANDONED | MW | _ 3/ 0.010PVC__| 1/10/2001 | _FM 50.0 45 50 553,497.30 | 1530,585.00 4/16/2008
OLD-02-25C__| ABANDONED | MW | 3/4 0.010PVC | 1/16/2001 | M 50.0 45 50 553489.90 | 1530,584.10 4/16/2008
OLD-02-26C__| ABANDONED | MW | 3/ 0.010PVC__| 1/12/2001 | _FM 50.0 45 50 55348830 | 1530,578.70 4/16/2008
OLD-0227C__| ABANDONED | MW | 3/ 0.010PVC | 1/12/2001 | M 50.0 45 50 553488.00 | 1530,589.70 4/16/2008
OLD-02-28C__| ABANDONED | MW | 3/ 0.010PVC__| 1/22/2001 | _FM 50.0 45 50 553,118.02 | 1530,136.41 4/16/2008
OLD-0229C__| ABANDONED | MW | 3/4 0.010PVC | 1/13/2001 | M 50.0 45 50 553,705.42 | 1530,645.10 4/16/2008
OLD-02-30C__| ABANDONED | MW | 3/ 0.010PVC__| 1/13/2001 | _FM 50.0 45 50 553,627.60 | 1530,620.00 4/16/2008
OLD-02-31C__| ABANDONED | MW | 3/ 0.010PVC | 1/13/2001 | M 50.0 45 50 553,630.00 | 1530,624.70 4/16/2008
OLD-02-32C__| ABANDONED | MW | 3/ 0.010PVC__| 1/14/2001 | _FM 50.0 45 50 55362690 | 1530,629.10 4/16/2008
OLD-02-33C__| ABANDONED | MW | 3/ 0.010PVC | 1/14/2001 | M 50.0 45 50 553,698.36 | 1530,645.10
OLD-02-34C__| ABANDONED | MW | 3/ 0.010PVC__| 1/14/2001 | _FM 50.0 45 50 553,633.40 | 1530,788.70 4/16/2008
OLD-02-35C__| ABANDONED | MW | 3/4 0.010PVC | 1/15/2001 | M 50.0 45 50 55354572 | 1530,514.80 4/16/2008
OLD-02-36C__| ABANDONED | MW | 3/ 0.010PVC__| 1/15/2001 | _FM 50.0 45 50 553,358.44 | 1530,411.30 4/16/2008
OLD-02-37C__| ABANDONED | MW | 3/ 0.010PVC | 1/15/2001 | M 50.0 45 50 553401.84 | 1530,672.50 4/16/2008
OLD-02-38C__ | ABANDONED | MW 553594.30 | 1530,904.50
OLD-02-39D__| ABANDONED | MW 2 0.006 PVC__| 10/27/2003 | _FM 65.0 108,51 60 65 553,394.84 | 1530,672.96 4/16/2008
OLD-02-39] ABANDONED | MW 553,392.47 | 1530,683.52 4/16/2008
14 | OLD-02-40D ACTIVE MW 2 0.006 PVC | 10/27/2003 | _FM 65 655 108.54 108.82 60 65 553,546.49 | 1530485.66 -
15 OLD-02-40I ACTIVE MW 2 FM 54.4 544 | 55355645 | 1,530,468.26 -
16 | OLD-02-41D ACTIVE MW 2 0.006 PVC | 10/28/2003 | _FM 65 655 112.63 112.9 60 65 552,914.92 | 1530,403.39 -
17 | OLD-02-42D ACTIVE MW 2 0.006 PVC__| 10/28/2003 | _FM 65 655 107.38 107.59 60 65 553,687.71 | 1530,298.17 !
18 | OLD-02-43D ACTIVE MW 2 0.006 PVC | 10/28/2003 | _FM 65 655 11154 111.72 60 65 553,118.02 | 1530,136.09 -
19 OLD-02-43| ACTIVE MW 2 FM 55311820 | 1530,153.29 -
OLD-02-44D__| ABANDONED | MW 2 0.006 PVC | 10/20/2003 | _FM 65.0 106.83 60 65 553,705.42 | 1530,645.12 4/16/2008
OLD-02-44| ABANDONED | MW 553,695.64 | 1530,657.55 4/16/2008
OLD-02-45D__| ABANDONED | MW 2 0.006 PVC__| 10/29/2003 | _FM 65.0 101.34 60 65 553,607.99 | 1530,966.04 4/16/2008
OLD-02-45 ABANDONED | MW 553,689.94 | 1530,977.31 4/16/2008
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MONITORING WELL CONSTRUCTION DETAILS
STUDY AREA 2

NAVAL TRAINING CENTER

ORLANDO, FLORIDA

WELL TOTAL TOTAL TOC GROUND | TOP OF BOTTOM
No. DES\I/(\;IIE\IITALTION STATUS TYPE | DIAMETER MS:TREEQEIZL INS?’TI:EED WE_II_'\I('PPEAD DEPTH DEPTH | ELEVATION | ELEVATION [SCREEN SCCR)EEN EASTING NORTHING ABANEE)A(?I_I\IIEMENT
(inch) (ft btoc) (ft bgs) (NAVD 88) | (NAVD 88) | (ft bgs) (it bgs)
OLD-02-46D ABANDONED MW 2 0.006 PVC 10/29/2003 FM 70.0 119.34 65 70 552,487.69 1,530,129.46 12/27/2011 Final SA2 Optimization RPT, 4-2010 TtNUS
20 OLD-02-46DR ACTIVE MW 2 0.006 PVC 12/27/2011 FM 70 70.5 119.34 119.54 65 70 552,490.48 1,530,129.54 -
OLD-02-47V ABANDONED MW 12.0 553,433.19 1,530,789.24 4/16/2008
OLD-02-47C ABANDONED MW 553,433.49 1,530,789.74 4/16/2008
OLD-02-47D ABANDONED MW 553,433.45 1,530,789.49 4/16/2008
OLD-02-48C ABANDONED MW 2 0.006 PVC 5/3/2004 FM 53 101.25 48 53 553,692.14 1,530,965.97 4/16/2008
OLD-02-49C ABANDONED MW 2 0.006 PVC 5/3/2004 FM 45 106.37 40 45 553,698.36 1,530,645.11 4/16/2008
21 OLD-02-50C ACTIVE MW 2 0.006 PVC 5/4/2004 FM 45 45.2 107.31 107.50 40 45 553,688.39 1,530,303.94 -
OLD-02-51C ABANDONED MW 2 0.006 PVC 5/4/2004 FM 50.0 108.01 45 50 553,545.72 1,530,514.82 4/16/2008
22 OLD-02-52C ACTIVE MW 2 0.006 PVC 5/4/2004 FM 50 50.2 112.01 112.20 45 50 553,358.44 1,530,411.26 -
OLD-02-53C ABANDONED MW 2 5/5/2004 FM 50 108.34 45 50 553,401.84 1,530,672.50 4/16/2008
Stated as suspected of being destroyed in SA2
OLD-02-54D DESTROYED MW 2 0.006 PVC 5/5/2004 FM 70.0 119.80 65 70 552,519.07 1,529,626.28 Optimiz[;tion RPT, 4_29010 TtI\}IUS.
23 OLD-02-55D ACTIVE MW 2 0.006 PVC 5/5/2004 FM 68.2 70.0 116.70 65 70 553,233.02 1,529,958.69 -
24 OLD-02-56C ACTIVE MW 2 0.006 PVC 5/6/2004 FM 40 40.3 98.89 99.10 35 40 553,953.42 1,531,058.51 -
25 OLD-02-57C ACTIVE MW 2 0.006 PVC 5/6/2004 FM 40 40.3 98.57 98.80 35 40 554,354.25 1,531,281.45 -
26 OLD-02-58C ACTIVE MW 2 0.006 PVC 5/6/2004 FM 40 40.3 96.56 96.90 35 40 554,005.69 1,531,281.24 -
27 OLD-02-59D ACTIVE MW 2 0.006 PVC 5/7/2004 FM 60 60.2 102.64 102.80 55 60 553,943.03 1,530,369.91 -
28 OLD-02-60C ACTIVE MW 2 0.006 PVC 5/7/2004 FM 45 45.2 101.58 101.80 40 45 553,945.71 1,530,699.08 -
29 OLD-02-61E ACTIVE MW 2 0.006 PVC 5/10/2004 FM 90 90.3 111.10 111.30 85 90 553,118.54 1,530,142.41 -
OLD-02-62E ABANDONED MW 2 0.006 PVC 5/10/2004 FM 130.0 106.39 125 130 553,698.29 1,530,650.39 4/16/2008
30 OLD-02-63D ACTIVE MW 2 0.006 PVC 5/11/2004 FM 60 60.4 101.23 101.60 55 60 554,460.88 1,530,440.68 -
31 OLD-02-64D ACTIVE MW 2 0.006 PVC 5/11/2004 FM 60 60.4 99.43 99.80 55 60 554,457.21 1,530,883.41 -
32 OLD-02-65C ACTIVE MW 2 0.006 PVC 5/11/2004 FM 40 40.3 99.48 99.80 35 40 554,457.40 1,530,890.28 -
OLD-02-66V ABANDONED MW 553,432.70 1,530,647.11 4/16/2008 Assumed abandoned with adjacent wells.
OLD-02-66C ABANDONED MW 553,432.55 1,530,646.43 4/16/2008 Assumed abandoned with adjacent wells.
OLD-02-67V ABANDONED MW 12.0 553,439.51 1,530,654.58 4/16/2008
OLD-02-67C ABANDONED MW 553,439.01 1,530,654.06 4/16/2008
OLD-02-67D ABANDONED MW 553,439.20 1,530,653.93 4/16/2008
33 OLD-02-68D ACTIVE MW 2 0.010 PVC 5/6/2009 FM 55 55 100.16 50 55 553,699.84 1,531,018.55 -
34 OLD-02-69C ACTIVE MW 2 0.010 PVC 5/6/2009 FM 45 45 106.92 40 45 553,703.17 1,530,642.11 -
35 OLD-02-70D ACTIVE MW 2 0.010 PVC 5/6/2009 FM 60 60 106.87 55 60 553,705.28 1,530,576.64 -
Unknown 1 ABANDONED MW 2 FM Found during land use control inspection, not on map
36 Unknown 2 - MW 2 FM - Found during land use control inspection, not on map
37 Unknown 3 - MW 2 FM 15.02 - Found during land use control inspection, not on map
38 Unknown 4 - MW 2 FM 29.92 - Found during land use control inspection, not on map
39 Unknown 5 - MW 2 FM - Found during land use control inspection, not on map

Notes: CNA - could not access
bgs - below ground surface
btoc- below top of casing

CNL - could not locate
CMT - continuous multichannel tubing

DP - drive point

DPT - direct push technology

EXT - extraction well

ft - feet

FM - flush mount

INJ - injection well

MW - monitor well

NAVD - North American vertical datum
OW - observation well

PVC - polyvinyl chloride

PZ - piezometer

R - replaced

RW - recovery well

Sch - schedule

SU - stick up
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APPENDIX G

EXAMPLE DELIVERABLES FOR MIHPT INVESTIGATION
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APPENDIX H

STANDARD OPERATING PROCEDURES AND FORMS

(Provided in the Electronic Copy Only)



FDEP SOPs



DEP-SOP-001/01
FC 1000 Cleaning / Decontamination Procedures

FC 1000. CLEANING/DECONTAMINATION
PROCEDURES

1. PERFORMANCE CRITERIA

1.1. The cleaning/decontamination procedures must ensure that all equipment that
contacts a sample during sample collection is free from the analytes of interest and
constituents that would interfere with the analytes of interest.

1.2. The detergents and other cleaning supplies cannot contribute analytes of interest or
interfering constituents unless these are effectively removed during a subsequent step in the
cleaning procedure.

1.3.  The effectiveness of any cleaning procedure (including all cleaning reagents) must
be supported by equipment blanks with reported non-detected values.

The cleaning procedures outlined in this SOP are designed to meet the above-mentioned
performance criteria. Alternative cleaning reagents or procedures may be used. However, the
organization must be prepared to demonstrate through documentation (i.e., company-written
protocols and analytical records) and historical data (i.e., absence of analytes of interest in
equipment blanks) that it consistently meets these performance criteria. Field quality control
measures (see FQ 1210) must support the use of alternative reagents or procedures.

FC 1001. Cleaning Reagents

Recommendations for the types and grades of various cleaning supplies are outlined below.
The recommended reagent types or grades were selected to ensure that the cleaned equipment
is free from any detectable contamination.

1. DETERGENTS: Use Luminox (or a non-phosphate solvent based equivalent), Liqui-Nox (or a
non-phosphate equivalent) or Alconox (or equivalent). EPA recommends Luminox (or
equivalent) since solvent rinses can be eliminated from the cleaning process. Liquinox (or
equivalent) may be substituted (solvent rinses, when applicable, must be performed), and
Alconox (or equivalent) may be substituted if the sampling equipment will not be used to collect
phosphorus or phosphorus-containing compounds.

2. SOLVENTS

Note: If the detergent Luminox (or equivalent) is used, solvent rinses are not required.

2.1. Use pesticide grade isopropanol as the rinse solvent in routine equipment cleaning
procedures. This grade of alcohol must be purchased from a laboratory supply vendor.

2.2. Other solvents, such as acetone or methanol, may be used as the final rinse solvent
if they are pesticide grade. However, methanol is more toxic to the environment and
acetone may be an analyte of interest for volatile organics.

2.2.1. Do not use acetone if volatile organics are of interest.

2.3.  Properly dispose of all wastes according to applicable regulations. Containerize all
solvents (including rinsates) for on-site remediation or off-site disposal, as required.

2.4. Pre-clean equipment that is heavily contaminated (see FC 1120, section 3) with
organic analytes with reagent grade acetone and hexane or other suitable solvents.

2.5. Use pesticide grade methylene chloride when cleaning sample containers.

2.6.  Store all solvents away from potential sources of contamination (gas, copier
supplies, etc.).

3. ANALYTE-FREE WATER SOURCES
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DEP-SOP-001/01
FC 1000 Cleaning / Decontamination Procedures

3.1. Analyte-free water is water in which all analytes of interest and all interferences are
below method detection limits.

3.2.  Maintain documentation (such as results from equipment blanks) to demonstrate the
reliability and purity of analyte-free water source(s).

3.3.  The source of the water must meet the requirements of the analytical method and
must be free from the analytes of interest. In general, the following water types are
associated with specific analyte groups:

o Milli-Q (or equivalent polished water): suitable for all analyses.
e Organic-free: suitable for volatile and extractable organics.

o Deionized water: not suitable for volatile and extractable organics if the analytes
of interest are present in concentrations that affect the result.

e Distilled water: not suitable for volatile and extractable organics, metals or ultra-
trace metals.

3.4.  Use analyte-free water for blank preparation and the final decontamination water
rinse.

3.5. In order to minimize long-term storage and potential leaching problems, obtain or
purchase analyte-free water just prior to the sampling event. If obtained from a source
(such as a laboratory), fill the transport containers and use the contents for a single
sampling event. Empty the transport container(s) at the end of the sampling event. If long-
term storage of analyte-free water is necessary, see FC 1002, section 3.3.

3.6. Discard any analyte-free water that is transferred to a dispensing container (such as
a wash bottle) at the end of each sampling day.

4. AcIDS

4.1. Reagent Grade Nitric Acid: 10 - 15% (one volume concentrated nitric acid and five
volumes deionized water).

4.1.1. Use for the acid rinse unless nitrogen components (e.g., nitrate, nitrite, etc.) are
to be sampled.

4.1.2. If sampling for ultra-trace levels of metals, use an ultra-pure grade acid.

4.2. Reagent Grade Hydrochloric Acid: 10% hydrochloric acid (one volume concentrated
hydrochloric and three volumes deionized water).

4.2.1. Use when nitrogen components are to be sampled.

4.3. If samples for both metals and the nitrogen-containing components (see FC 1001,
section 4.1.1 above) are collected with the equipment, use the hydrochloric acid rinse, or
thoroughly rinse with hydrochloric acid after a nitric acid rinse.

4.4.  If sampling for ultra trace levels of metals, use an ultra-pure grade acid.

4.5.  Freshly prepared acid solutions may be recycled during the sampling event or
cleaning process. Dispose appropriately at the end of the sampling event, cleaning process
or if acid is discolored or appears otherwise contaminated (e.g., floating particulates).

4.5.1. Transport only the quantity necessary to complete the sampling event.
4.6. Dispose of any unused acids according to FDEP and local ordinances.

FC 1002. Reagent Storage Containers
The contents of all containers must be clearly marked.

1. DETERGENTS: Store in the original container or in a high density polyethylene (HDPE) or
polypropylene (PP) container.
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DEP-SOP-001/01
FC 1000 Cleaning / Decontamination Procedures

2. SOLVENTS

2.1.  Store solvents to be used for cleaning or decontamination in the original container
until use in the field. If transferred to another container for field use, the container must be
either glass or Teflon.
2.2.  Use dispensing containers constructed of glass, Teflon, or stainless steel. Note: if
stainless steel sprayers are used, any components (including gaskets and transfer lines)
that contact the solvents must be constructed of inert materials.
3. ANALYTE-FREE WATER: Transport in containers appropriate to the type of water to be stored.
If the water is commercially purchased (e.g., grocery store), use the original containers when
transporting the water to the field. Containers made of glass, Teflon, polypropylene, or
Polyethylene (PE) are acceptable.

3.1. Use glass, Teflon, polypropylene or PE to transport organic-free sources of water on-
site.

3.2.  Dispense water from containers made of glass, Teflon, PE or polypropylene.

3.3. Do not store water in transport containers before beginning a sampling event, unless
satisfactory long-term storage of analyte-free water for a specified maximum storage time
has been documented for the analytes of interest. The water should be replaced and the
maximum storage time shortened if it is determined that the analyte-free water has been
contaminated, e.g., by the analysis of field-QC blanks or other QC blanks that have been
composed using the water stored in the container.

3.4. Store and dispense acids using containers made of glass, Teflon, PE or
polypropylene.

FC 1003. General Requirements

1. Before using any equipment, clean/decontaminate all sampling equipment (pumps, tubing,
lanyards, split spoons, etc.) that are exposed to the sample.

1.1. Before installing, clean (or obtain as certified precleaned) all equipment that is
dedicated to a single sampling point and remains in contact with the sample medium (e.g.,
permanently installed groundwater pump (see FS 2220, section 3.3.4).

1.2.  Clean this equipment any time it is removed for maintenance or repair.
1.3. Replace dedicated tubing if discolored or damaged.

2. Clean all equipment in a designated area having a controlled environment (house,
laboratory, or base of field operations) and transport to the field precleaned and ready to use,
unless otherwise justified.

3. Rinse all equipment with water after use, even if it is to be field-cleaned for other sites.
Rinse equipment used at contaminated sites or used to collect in-process (e.g., untreated or
partially treated wastewater) samples immediately with water.

4. Whenever possible, transport sufficient clean equipment to the field so that an entire
sampling event can be conducted without the need for cleaning equipment in the field.

5. Segregate equipment that is only used once (i.e., not cleaned in the field) from clean
equipment and return to the in-house cleaning facility to be cleaned in a controlled environment.

6. Protect decontaminated field equipment (including well sounders) from environmental
contamination by securely wrapping and sealing with one of the following:

6.1.  Aluminum foil (commercial grade is acceptable);
6.2.  Untreated butcher paper; or
6.3. Clean, untreated, disposable plastic bags. Plastic bags may be used:
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¢ For all analyte groups except volatile and extractable organics;

o For volatile and extractable organics, if the equipment is first wrapped in foil or
butcher paper or if the equipment is completely dry.

7. Containerize all solvent rinsing wastes, detergent wastes and other chemical wastes
requiring off-site or regulated disposal. Dispose of all wastes in conformance with applicable
regulations.

FC 1100. Cleaning Sample Collection Equipment

FC 1110. ON-SITE/IN-FIELD CLEANING
1. Cleaning equipment on-site is not recommended because:
1.1. Environmental conditions cannot be controlled.
1.2. Wastes (solvents and acids) must be containerized for proper disposal.

2. If performed, follow the appropriate cleaning procedure as outlined in FC 1130. Ambient
temperature water may be substituted in the hot, sudsy water bath, and hot water rinses.

Note: Properly dispose of all solvents and acids.

3. Rinse all equipment with water after use, even if it is to be field-cleaned for other sites.
Rinse equipment used at contaminated sites or used to collect in-process (e.g., untreated or
partially treated wastewater) samples immediately with water.

FC 1120. HEAVILY CONTAMINATED EQUIPMENT

In order to avoid contaminating other samples, isolate heavily contaminated equipment from
other equipment and thoroughly decontaminate the equipment before further use. Equipment is
considered heavily contaminated if it:

e Has been used to collect samples from a source known to contain significantly higher
levels than background;

e Has been used to collect free product; or

e Has been used to collect industrial products (e.g., pesticides or solvents) or their by-
products.

1. Cleaning heavily contaminated equipment in the field is not recommended.
2. ON-SITE PROCEDURES

2.1.  Protect all other equipment, personnel and samples from exposure by isolating the
equipment immediately after use.

2.2.  Ataminimum, place the equipment in a tightly sealed untreated plastic bag.

2.3. Do not store or ship the contaminated equipment next to clean, decontaminated
equipment, unused sample containers, or filled sample containers.

2.4. Transport the equipment back to the base of operations for thorough
decontamination.

2.5.  If cleaning must occur in the field, and in order to document the effectiveness of the
procedure, collect and analyze blanks on the cleaned equipment (see FQ 1000).

3. CLEANING PROCEDURES

3.1. If organic contamination cannot be readily removed with scrubbing and a detergent
solution, prerinse equipment by thoroughly rinsing or soaking the equipment in acetone.

3.1.1. Do not use solvent soaks or rinses if the material is clear acrylic.
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3.1.2. Use hexane only if preceded and followed by acetone.

3.2. In extreme cases, it may be necessary to steam clean the field equipment before
proceeding with routine cleaning procedures.

3.3.  After the solvent rinses (and/or steam cleaning), use the appropriate cleaning
procedure (see FC 1130).
3.3.1. Scrub, rather than soak all equipment with sudsy water.
3.3.2. If high levels of metals are suspected and the equipment cannot be cleaned
without acid rinsing, soak the equipment in the appropriate acid. Do not use stainless

steel equipment when heavy metal contamination is suspected or present, since
stainless steel cannot be exposed to prolonged acid soaks.

3.4. If the field equipment cannot be cleaned utilizing these procedures, discard unless
further cleaning with stronger solvents and/or oxidizing solutions is effective as evidenced by
visual observation and blanks.

3.5.  Clearly mark or disable all discarded equipment to discourage use.

FC 1130. GENERAL CLEANING

Follow these procedures when cleaning equipment under controlled conditions. See FC 1110
for modifications if cleaning is performed on-site. Check manufacturer's instructions for cleaning
restrictions and/or recommendations.

FC 1131. Procedure for Teflon, Stainless Steel and Glass Sampling Equipment

This procedure must be used when sampling for ALL analyte groups: extractable organics,
metals, nutrients, etc. or if a single decontamination protocol is desired to clean all Teflon,
stainless steel and glass equipment.

1. Rinse equipment with hot tap water.

2. Soak equipment in a hot, sudsy water solution (Liqui-Nox or equivalent - see FC 1001,
section 1).

3. If necessary, use a brush to remove particulate matter or surface film.

4. Rinse thoroughly with hot tap water.

5. If samples for trace metals or inorganic analytes will be collected with the equipment and the
equipment is_not stainless steel, thoroughly rinse (wet all surfaces) with the appropriate acid
solution (see FC 1001, section 4).

6. Rinse thoroughly with analyte-free water. Use enough water to ensure that all equipment
surfaces are thoroughly flushed with water.

7. If samples for volatile or extractable organics will be collected, rinse with isopropanol. Wet
equipment surfaces thoroughly with free-flowing solvent. Rinse thoroughly with analyte-free
water (see FC 1001, section 3).

8. Allow to air dry. Wrap and seal according to FC 1003, section 6 as soon as the equipment
is air-dried.

9. If isopropanol is used, the equipment may be air-dried without the final analyte-free water
rinse (see FC 1131, section 8 above); however, the equipment must be completely dry
before wrapping or use.

10. Wrap clean sampling equipment according to the procedure described in FC 1003, section
6.
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FC 1132. General Cleaning Procedure for Plastic Sampling Equipment
1. Rinse equipment with hot tap water.

2. Soak equipment in a hot, sudsy water solution (Liqui-Nox or equivalent - see FC 1001,
section 1).

3. If necessary, use a brush to remove particulate matter or surface film.
4. Rinse thoroughly with hot tap water.

5. Thoroughly rinse (wet all surfaces) with the appropriate acid solution (see FC 1001, section
4). Check manufacturer's instructions for cleaning restrictions and/or recommendations.

6. Rinse thoroughly with analyte-free water. Use enough water to ensure that all equipment
surfaces are thoroughly flushed with water. Allow to air dry as long as possible.

7. Wrap clean sampling equipment according to the procedure described in FC 1003, section
6.

FC 1133. Cleaning Procedure by Analyte Group

See Table FC 1000-1 for the procedures to be used to decontaminate equipment based on
construction of sampling equipment, and analyte groups to be sampled.

FC 1140. AUTOMATIC SAMPLERS, SAMPLING TRAINS AND BOTTLES

1. When automatic samplers are deployed for extended time periods, clean the sampler using
the following procedures when routine maintenance is performed. Inspect deployed samplers
prior to each use. At a minimum, change the tubing if it has become discolored or has lost
elasticity (FC 1140, section 2.3 below).

2. Clean all automatic samplers (such as ISCO) as follows:

2.1. Wash the exterior and accessible interior portions of the automatic samplers
(excluding the waterproof timing mechanisms) with laboratory detergent (see FC 1001,
section 1) and rinse with tap water.

2.2.  Clean the face of the timing case mechanisms with a clean, damp cloth.

2.3.  Check all tubing (sample intake and pump tubing). Change the tubing every six
months (if used frequently) or if it has become discolored (i.e., affected by mold and algae)
or if it has lost its elasticity.

2.4. See FC 1160, section 4 for the procedures associated with cleaning the tubing in the
pump head.

3. AUTOMATIC SAMPLER ROTARY FUNNEL AND DISTRIBUTOR

3.1. Clean with hot sudsy water and a brush (see FC 1001, section 1 for appropriate
detergent type).

3.2.  Rinse thoroughly with analyte-free water.

3.3.  Airdry.

3.4. Replace in sampler.
4, SAMPLER METAL TUBE: Clean as outlined in FC 1160, section 5.
5. REUSABLE GLASS COMPOSITE SAMPLE CONTAINERS

5.1. If containers are used to collect samples that contain oil, grease or other hard to

remove materials, it may be necessary to rinse the container several times with reagent-
grade acetone before the detergent wash. If material cannot be removed with acetone,

discard the container.
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5.2. Wash containers following the procedure outlined in FC 1131 above. End with a final
solvent rinse if organics are to be sampled.

5.3. Invert containers to drain and air dry for at least 24 hours.
5.4.  Cap with aluminum foil, Teflon film or the decontaminated Teflon-lined lid.

5.5.  After use, rinse with water in the field, seal with aluminum foil to keep the interior of
the container wet, and return to the laboratory or base of operations.

5.6. Do notrecycle or reuse containers if:

5.6.1. They were used to collect in-process (i.e., untreated or partially treated)
wastewater samples at industrial facilities;

5.6.2. A visible film, scale or discoloration remains in the container after the cleaning
procedures have been used; or

5.6.3. The containers were used to collect samples at pesticide, herbicide or other
chemical manufacturing facilities that produce toxic or noxious compounds. Such
containers must be properly disposed of (preferably at the facility) at the conclusion of
the sampling activities.

5.6.4. If the containers described above are reused, check no less than 10% of the
cleaned containers for the analytes of interest before use. If found to be contaminated,
(i.e., constituents of interest are found at method detection levels or higher), then
discard the containers.

6. REUSABLE PLASTIC COMPOSITE SAMPLE CONTAINERS
6.1. Follow FC 1132.

6.2. Inspect the containers. Determine if the containers can be reused by the criteria in
FC 1140, section 5 above.

7. GLASS SEQUENTIAL SAMPLE BOTTLES FOR AUTOMATIC SAMPLER BASED FOR SEQUENTIAL MODE

7.1. Clean glass sequential sample bottles to be used for collecting inorganic samples by
using a laboratory dishwasher (see FC 1140, sections 7.1.1 through 7.1.3 below) or
manually following the procedures in FC 1131.

7.1.1. Rinse with appropriate acid solution (see FC 1001, section 4).
7.1.2. Rinse thoroughly with tap water.

7.1.3. Wash in dishwasher at wash cycle, using laboratory detergent cycle, followed by
tap and analyte-free water rinse cycles.

7.2. Replace bottles in covered, automatic sampler base; cover with aluminum foil for
storage.

7.3. Rinse bottles in the field with water as soon as possible after sampling event.

8. Glass Sequential Sample Bottles (Automatic Sampler based for Sequential Mode) to be
used for Collecting Samples for Organic Compounds

8.1.  Use cleaning procedures outlined in FC 1131. Allow containers to thoroughly air dry
before use.

8.2. Replace bottles in covered, automatic sampler base; cover with aluminum foil for
storage.

9. BOTTLE SIPHONS USED TO TRANSFER SAMPLES FROM COMPOSITE CONTAINERS
9.1. Rinse tubing with solvent and dry overnight in a drying oven.
9.2.  Cap ends with aluminum foil and/or Teflon film for storage.
9.3.  Seal in plastic for storage and transport.
9.4.  Flush siphon thoroughly with sample before use.
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10. REUSABLE TEFLON COMPOSITE MIXER RODS
10.1. Follow procedures outlined in FC 1131.
10.2.  Wrap in aluminum foil for storage.

FC 1150. FILTRATION EQUIPMENT
1. Dissolved Constituents using in-line, Molded and Disposable Filter Units
1.1. Peristaltic Pump
1.1.1. Clean the pump following procedures in FC 1170, section 2.2.
1.1.2. Clean the pump head tubing following FC 1160, section 4.
1.1.3. If Teflon tubing is used, clean following the procedures in FC 1160, section 3.

1.1.4. Clean other tubing types such as polyethylene according to the appropriate
procedures listed in FC 1160, section 7.
1.2.  Other Equipment Types (e.q., pressurized Teflon bailer)

1.2.1. Follow the appropriate cleaning regimen specified in FC 1131 through FC 1132
for other types of equipment that utilize in-line, molded and disposable filters.
2. Dissolved Constituents using Non-disposable Filtration Units (e.g., syringes, "tripod
assembly")
2.1. Stainless Steel or Glass Units
2.1.1. Follow FC 1131, assembling and applying pressure to the apparatus after each

rinse step (water and acid) to drive rinsing solution through the porous filter holder in the
bottom of the apparatus.

2.1.2. Remove and clean any transfer tubing according to the appropriate cleaning
procedures (see FC 1160).

2.1.3. Assemble the unit and cap both the pressure inlet and sample discharge lines (or
whole unit if a syringe) with aluminum foil to prevent contamination during storage.
2.1.4. If the unit will not be used to filter volatile or extractable organics, seal the unit in
an untreated plastic bag to prevent contamination.

2.2. Reusable In-Line Filter Holders

2.2.1. Clean, using FC 1131, (if Teflon, glass or stainless steel) or FC 1132 (if plastic)
assembling and applying pressure to the apparatus after each rinse step (water and
acid) to drive rinsing solution through the porous filter holder in the bottom of the
apparatus.

2.2.2. Assemble the unit and wrap with aluminum foil to prevent contamination during
storage.

2.2.3. If the unit will not be used to filter volatile or extractable organics, seal the unit in
an untreated plastic bag to prevent contamination.

3. FILTERS

3.1. Do not clean filters. Instructions for rinsing the filters prior to use are discussed in
the applicable sampling SOPs (FS 2000 - FS 8000).

FC 1160. SAMPLE TUBING DECONTAMINATION
1. Check tubing:

1.1. For discoloration: Remove discolored tubing from use until it can be cleaned. If the
discoloration cannot be removed, discard the tubing.
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For elasticity (if used in a peristaltic-type pump): Discard any tubing that has lost its

elasticity.
Transport all tubing to the field in precut, precleaned sections.
TEFLON, POLYETHYLENE AND POLYPROPYLENE TUBING

New Tubing: Follow this procedure unless the manufacturer/supplier provides

certification that the tubing is clean.

3.1.1. Teflon

3.1.1.1. Rinse outside of tubing with pesticide-grade solvent (see FC 1001,
section 2).

3.1.1.2.  Flush inside of tubing with pesticide-grade solvent.
3.1.1.3.  Dry overnight in drying oven or equivalent (zero air, nitrogen, etc.).
3.1.2. Polyethylene and Polypropylene

3.1.2.1.  Clean the exterior and interior of the tubing by soaking in hot, sudsy
water.

3.1.2.2.  Thoroughly rinse the exterior and interior of the tubing with tap water,
followed by analyte-free water.

Reused Tubing

Use the following procedure for in-lab cleaning. Field cleaning is not recommended:

3.2.1. Clean the exterior of the tubing by soaking in hot, sudsy water (see FC 1001,
section 1) in a stainless steel sink (or equivalent non-contaminating material). Use a
brush to remove any particulates, if necessary.

3.2.2. Use a small bottle brush and clean the inside of the tubing ends where the barbs
are to be inserted or cut 1-2 inches from the ends of the tubing after cleaning.

3.2.3. Rinse tubing exterior and ends liberally with tap water.

3.2.4. Rinse tubing surfaces and ends with the appropriate acid solution (see FC 1001,
section 4), tap water, isopropanol (see FC 1001, section 2), and finally analyte-free
water.

3.2.4.1. Note: Eliminate the isopropanol rinse for polyethylene or polypropylene
tubing.
3.2.5. Place tubing on fresh aluminum foil or clean polyethylene sheeting. Connect all
of the precut lengths of tubing with Teflon inserts or barbs.
3.2.6. Cleaning configuration:

3.2.6.1. Place cleaning reagents: [sudsy water (see FC 1001, section 1); acid (see
FC 1001, section 4); isopropanol (see FC 1001, section 2)] in an appropriately
cleaned container (2-liter glass jar is recommended).

3.2.6.2.  Place one end of the Teflon tubing into the cleaning solution.
3.2.6.3.  Attach the other end of the Teflon tubing set to the influent end of a pump.

3.2.6.4. Recycle the effluent from the pump by connecting a length of Teflon
tubing from the effluent to the glass jar with the cleaning reagents.

3.2.6.5. Recycling as described above may be done for all reagents listed in FC
1160, section 3.2.6.1 above, except the final isopropanol rinse and the final analyte-
free water rinse. Disconnect the tubing between the effluent end of the pump and
the jar of cleaning reagents.

3.2.6.6.  Containerize isopropanol in a waste container for proper disposal.
3.2.6.7.  Analyte-free water may be discarded down the drain.
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3.2.7. Using the above configuration described in FS 1160, section 3.2.6 above:

3.2.7.1. Pump hot, sudsy water through the connected lengths. Allow the pump to
run long enough to pump at least three complete tubing volumes through the tubing
set.

3.2.7.2.  Using the same procedure, successively pump tap water, the acid
solution(s), tap water, isopropanol, and finally analyte-free water through the system.

3.2.7.3. Leave the Teflon inserts or barbs between the precut lengths and cap or
connect the remaining ends.

3.2.8. After the interior has been cleaned as described in FC 1160, section 3.2.7 above,
rinse the exterior of the tubing with analyte-free water.

3.2.9. Wrap the connected lengths in aluminum foil or untreated butcher paper and
store in a clean, dry area until use.

4. Flexible Tubing used in Pump Heads of Automatic Samplers and other Peristaltic Pumps

Replace tubing after each sampling point if samples are collected through the tubing. Unless
the pump is deployed to collect samples from the same location over a long period of time,
remove and wash the tubing after each sampling event (see FC 1140, section 1).

4.1.  Flush tubing with hot tap water then sudsy water (see FC 1001, section 1).
4.2. Rinse thoroughly with hot tap water.
4.3. Rinse thoroughly with analyte-free water.

4.4. If used to collect metals samples, flush the tubing with an appropriate acid solution
(see FC 1001, section 4), followed by thorough rinsing with analyte-free water. If used to
collect both metals and nitrogen components use hydrochloric acid (see FC 1001, section
4.1.1).

4.5. Install tubing in peristaltic pump or automatic sampler.

4.6. Cap both ends with aluminum foil or equivalent.

Note: Change tubing at specified frequencies as part of routine preventative

maintenance.

5. STAINLESS STEEL TUBING
Clean the exterior and interior of stainless steel tubing as follows:
5.1.  Using sudsy water (see FC 1001, section 1), scrub the interior and exterior surfaces.
5.2.  Rinse with hot tap water.
5.3.  Rinse with analyte-free water.

5.4. If volatile or extractable organics are to be sampled, rinse all surfaces with
isopropanol (see FC 1001, section 2). Use enough solvent to wet all surfaces with free
flowing solvent.

5.5.  Allow to air dry or thoroughly rinse with analyte-free water.
6. GLASS TUBING
6.1. Use new glass tubing.

6.2. If volatile or extractable organics are to be sampled, rinse with isopropanol (see FC
1001, section 2).

6.3.  Air dry for at least 24 hours.

6.4. Wrap in aluminum foil or untreated butcher paper to prevent contamination during
storage.

6.5. Discard tubing after use.
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7. MISCELLANEOUS NON-INERT TUBING TYPES (TYGON, RUBBER, PVC, ETC.)
7.1. New Tubing
7.1.1. As a general rule, new tubing may be used without preliminary cleaning.

7.1.2. Protect new tubing from potential environmental contamination by wrapping in
aluminum foil and sealing in untreated plastic bags or keep in the original sealed
packaging until use.

7.1.3. If new tubing is exposed to potential contamination, rinse the exterior and interior
tubing surfaces with hot tap water followed by a thorough rinse with analyte-free water.

7.1.4. If new tubing is to be used to collect samples, thoroughly rinse the tubing with
sample water (i.e., pump sample water through the tubing) before collecting samples.

7.2. Reused Tubing

7.2.1. Flush tubing with sudsy solution of hot tap water and laboratory detergent (see
FC 1001, section 1).

7.2.2. Rinse exterior and interior thoroughly with hot tap water.
7.2.3. Rinse exterior and interior thoroughly with analyte-free water.

7.2.4. If used to collect only metals samples, flush the tubing with nitric acid (see FC
1001, section 4.1), followed by a thorough rinse with analyte-free water.

7.2.5. If used to collect metals and nitrogen-containing compounds, see FC 1001,
section 4.3.

7.2.6. Cap ends in aluminum foil and store in clean, untreated plastic bags to prevent
contamination during storage and transport.

FC 1170. PUMPS
1. SUBMERSIBLE PUMPS

1.1. Pumps used for Purging and Sampling Metals and/or Volatile and Extractable

Organics
1.1.1. Construction of pump body and internal mechanisms (bladders, impellers, etc.),
including seals and connections, must follow Tables FS 1000-1, FS 1000-2 and FS
1000-3.

1.1.2. Tubing material must follow Tables FS 1000-1, FS 1000-2 and FS 1000-3.

1.1.3. Clean pump exterior following FC 1132. Note: omit the solvent rinse if the pump
body is constructed of plastic (e.g., ABS, PVC, etc.).

1.1.4. Clean the pump internal cavity and mechanism as follows:

1.1.4.1.  If used only for purging, thoroughly flush the pump with water before
purging the next well.

1.1.4.2. When used for purging and sampling, completely disassemble the pump
(if practical) and decontaminate between each well.

1.1.4.3. When used for purging and sampling and the pump cannot be
(practicably) disassembled, then clean the internal cavity/mechanism by pumping
several gallons of sudsy water (see FC 1001, section 1), followed by several gallons
of tap water, and finally, several gallons of analyte-free water.

1.1.4.4. If multiple sampling points are located in an area that is not accessible by
a vehicle, and it is difficult to return to the vehicle for cleaning or to transport all
cleaning materials to the staging location, at a minimum thoroughly rinse the pump
with water.
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1.1.5. Referto FC 1160, section 3 to clean Teflon tubing.
1.1.6. Referto FC 1160, section 5 for stainless steel tubing.
1.1.7. Clean other types of tubing according to FC 1160, sections 6 and 7.

1.2. Pumps used for Purging and Sampling all Analytes except Metals, Volatile and
Extractable Organics

1.2.1. Pump construction: no restrictions.
1.2.2. Pump tubing material: no restrictions.

1.2.3. Scrub the exterior of the pump with appropriate metal-free, phosphate-free or
ammonia-free detergent solution.

1.2.4. Rinse the exterior with tap water and analyte-free water.

1.2.5. Rinse the interior of the pump and tubing by pumping tap or analyte-free water
through the system using a clean bucket or drum.

2. ABOVE-GROUND PUMPS USED FOR PURGING AND SAMPLING
2.1. Pumps used only for Purging
2.1.1. The exterior of the pump must be free of oil and grease.
2.1.2. Select tubing according to Tables FS 1000-1, FS 1000-2 and FS 1000-3.

2.1.3. Clean the tubing that contacts the formation water according to the appropriate
protocol for construction materials specified in FC 1160.
2.2. Pumps used for Sampling

2.2.1. Clean the exterior of the pump with a detergent solution followed by a tap water
rinse. Use clean cloths or unbleached paper towels that have been moistened with the
appropriate solution to wipe down the pump.

2.2.2. Select tubing according to Tables FS 1000-1, FS 1000-2 and FS 1000-3.

2.2.3. Clean the tubing that contacts the formation water according to the appropriate
protocol for construction materials specified in FC 1160.

FC 1180. ANALYTE-FREE WATER CONTAINERS

This section pertains to containers that are purchased to transport, store and dispense analyte-
free water. It does not apply to water that has been purchased in containers. See FC 1002,
section 3 for appropriate construction materials.

1. NEw CONTAINERS

1.1. Wash containers and caps according to FC 1131, omitting the solvent rinse if plastic
(polyethylene or polypropylene) containers are being cleaned.

1.2.  Cap with Teflon film or the bottle cap. The bottle cap must be composed of the same

material as the container and cannot be lined.
2. REUSED CONTAINERS
2.1. Immediately after emptying, cap with aluminum foil, Teflon film or the container cap.

2.2. Wash the exterior of the container with lab-grade detergent solution (see FC 1001,
section 1) and rinse with analyte-free water.

2.3.  Rinse the interior thoroughly with analyte-free water.
2.4. Invert and allow to drain and dry.

Page 12 of 20 Revision Date: March 1, 2014



DEP-SOP-001/01
FC 1000 Cleaning / Decontamination Procedures

FC 1190. ICE CHESTS AND SHIPPING CONTAINERS

1. Wash the exterior and interior of all ice chests with laboratory detergent (see FC 1001,
section 1) after each use.

2. Rinse with tap water and air dry before storing.

3. If the ice chest becomes severely contaminated with concentrated waste or other toxic or
hazardous materials clean as thoroughly as possible, render unusable, and properly dispose.

FC 1200. Field Instruments and Drilling Equipment

FC 1210. FIELD INSTRUMENTS (TAPES, METERS, ETC.)
Follow manufacturer's recommendations for cleaning instruments. At a minimum:

1. Wipe down equipment body, probes, and cables with lab-grade detergent solution (see FC
1001, section 1). Check manufacturer's instructions for recommendations and/or restrictions on
cleaning.

2. Rinse thoroughly with tap water.
3. Rinse thoroughly with analyte-free water.

4. Store equipment according to the manufacturer's recommendation or wrap equipment in
aluminum foil, untreated butcher paper or untreated plastic bags to eliminate potential
environmental contamination.

FC 1220. SoIL BORING EQUIPMENT

This section pertains only to equipment that is not used to collect samples. Clean split spoons,
bucket augers and other sampling devices according to FC 1131.

1. Remove oil, grease, and hydraulic fluid from the exterior of the engine and power head,
auger stems, bits and other associated equipment with a power washer or steam jenny or wash
by hand with a brush and sudsy waster (no degreasers).

2. Rinse thoroughly with tap water.

FC 1230. WELL CASING CLEANING

These are recommended procedures for cleaning well casing and riser pipes. Use procedures
specified by a FDEP contract, order, permit, or rule, if different or more stringent than the
procedures outlined below.

1. FDEP recommends only using casing that is designed for subsurface environmental
groundwater monitoring.

2. Casing that has been contaminated with grease, hydraulic fluid, petroleum fuel, etc. may
require additional cleaning or deemed unusable.

3. All casings and riser pipes should be cleaned before installation, unless the casing is
received wrapped and ready for installation:

3.1. Steam clean all casings and riser pipes except PVC. Steam cleaning criteria shall
meet the following: water pressure - 2500 psi; water temperature - 200°F.

3.2.  Rinse thoroughly with tap (potable) water. This tap water must be free of the
analytes of interest.
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FC 1300. Sample Containers

FC 1310. OBTAINING CLEAN CONTAINERS
1. Obtain clean sample containers in one of three ways:

1.1. From commercial vendors as precleaned containers. The cleaning grades must
meet EPA analyte specific requirements. Keep all records for these containers (lot
numbers, certification statements, date of receipt, etc.) and document the container’s
intended uses;

1.2.  From internal groups within the organization that are responsible for cleaning and
maintaining containers according to the procedures outlined in FC 1320; or

1.3. From a subcontracted laboratory that is accredited under the National Environmental
Laboratory Accreditation Program (NELAP).

1.3.1. The contractor must verify that the laboratory follows the container cleaning
procedures outlined in FC 1320.

1.3.2. If the laboratory cleaning procedures are different, the contractor must require
that the laboratory use the following cleaning procedures or provide documentation and
historical records to show that their in-house procedure produces containers that are
free from the analytes of interest.

FC 1320. CONTAINER CLEANING PROCEDURES
1. Referto Table FC 1000-2. Follow the cleaning steps in the order specified in the chart.

2. Cleaning procedures that are different from those outlined in FC 1320 may be used as long
as blanks collected in the containers are free from the analytes of interest and any analytical
interferences and the cleaning procedures are supported by historical and continuing
documentation.

3. Inspect all containers before cleaning.
3.1. Do notrecycle or reuse containers if:

3.1.1. Containers were used to collect in-process (i.e., untreated or partially treated)
wastewater samples at industrial facilities;

3.1.2. Avisible film, scale or discoloration remains in the container after the cleaning
procedures have been used; or

3.1.3. Containers were used to collect samples at pesticide, herbicide or other chemical
manufacturing facilities that produce toxic or noxious compounds. Such containers shall
be properly disposed of (preferably at the facility) at the conclusion of the sampling
activities.

3.1.4. If the containers described above are reused, check no less than 10% of the
cleaned containers for the analytes of interest before use. If found to be contaminated
(i.e., analytes of interest are found at MDL levels or higher), discard the containers.

FC 1400. Documentation

Document cleaning procedures described below for the indicated activities. See FD 1000 for
additional information about required records and retention of documents.

FC 1410. FIELD EQUIPMENT
1. IN-FIELD CLEANING

Page 14 of 20 Revision Date: March 1, 2014



DEP-SOP-001/01
FC 1000 Cleaning / Decontamination Procedures

1.1. Initially identify the procedures that are used to clean equipment in the field by SOP
numbers and dates of usage.

1.2. Record the date and time that equipment was cleaned.
2. IN-HOusE CLEANING
2.1. Retain any cleaning certificates, whether from a laboratory or commercial vendor.

2.2.  Identify the procedure(s) that are used to clean equipment by the SOP number and
dates of usage.

2.3.  Record the date that the equipment was cleaned.

FC 1420. SAMPLE CONTAINERS

1. Organizations that order precleaned containers must retain the packing slips, and lot
numbers of each shipment, any certification statements provided by the vendor and the vendor
cleaning procedures.

2. Organizations that clean containers must maintain permanent records of the following:
2.1.  Procedure(s) used to clean containers by SOP number and dates of usage.
2.2.  If containers are certified clean by the laboratory the laboratory must record:

e Type of container;

e Date cleaned;

e SOP used;

e Person responsible for cleaning;

e Lot number (date of cleaning may be used) of the batch of containers that were
cleaned using the same reagent lots and the same procedure;

e The results of quality control tests that were run on lot numbers; and
e Any additional cleaning or problems that were encountered with a specific lot.

FC 1430. REAGENTS AND OTHER CLEANING SUPPLIES

Maintain a record of the lot number with the inclusive dates of use for all acids, solvents, and
other cleaning supplies.
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Appendix FC 1000
Tables, Figures and Forms

Table FC 1000-1 Procedures for Decontamination at the Base of Operations or On-site
Table FC 1000-2 Container Cleaning Procedures
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Table FC 1000-1

Procedures for Decontamination at the Base of Operations or On-Site

Construction
Material

Analyte Group
Sampled

SOP
Reference

Base of Operations

On-Site

Petroleum Hydrocarbons

Metals
Radionuclides

Inorganic Nonmetallics

Physical & Aggregate
Properties

Aggregate Organics

Biologicals

Volatile Inorganics

Teflon or Glass All FC 1131 Follow as written May substitute ambient temperature water for the hot
water rinses and hot detergent solution
Extractable & Volatile May omit acid rinse May substitute ambient temperature water for the hot
Organics water rinses and hot detergent solution
Petroleum Hydrocarbons May omit acid rinse
Metals' May omit solvent rinse | May substitute ambient temperature water for the hot
Radionuclides water rinses and hot detergent solution
For ultra trace metals, May omit solvent rinse
refer to FS 8200
Inorganic Nonmetallics May omit solvent rinse | Rinse several times with water
Physical & Aggregate Rinse several times with sample water from the next
Properties sampling location
Aggregate Organics
Biologicals
Volatile Inorganics
Microbiological — Viruses Omit solvent and acid | Rinse several times with water
Microbiological - Bacteria rinses Rinse several times with sample water from the next
sampling location
Metallic All FC 1131 Omit the acid rinse May substitute ambient temperature water for the hot
(stainless steel, Extractable & Volatile water rinses and hot detergent solution
brass, etc.) Organics Omit the acid rinse

Omit the acid rinse
May omit the solvent
rinse

May substitute ambient temperature water for the hot
water rinses and hot detergent solution

Omit the acid rinse

May omit the solvent rinse

Omit solvent rinse
May omit the acid
rinse

Rinse several times with water
Rinse several times with sample water from the next
sampling location
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Table FC 1000-1
Procedures for Decontamination at the Base of Operations or On-Site

Copﬂstruptlon Analyte Group SOP Base of Operations On-Site
aterial Sampled Reference
|
Microbiological — Viruses Omit solvent and acid | Rinse several times with water
Microbiological - Bacteria rinses Rinse several times with sample water from the next
sampling location
Plastic Volatile and Extractable FC 1132 Follow as written. May substitute ambient temperature water for the hot
(Polyethylene, Organics; water rinses and hot detergent solution
polypropylene, Inorganic Nonmetallics May omit the acid Rinse several times with water
PVC, silicone, Physical & Aggregate rinse Rinse several times with sample water from the next
acrylic Properties sampling location
Aggregate Organics
Biologicals
Volatile Inorganics
Microbiological — Viruses Omit acid rinse Rinse several times with water
Microbiological - Bacteria Rinse several times with sample water from the next
sampling location

' Do not use glass if collecting samples for boron or silica.
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Table FC 1000-2
Container Cleaning Procedures

CLEANING STEPS

ANALYSIS / ANALYTE GROUP o
See Description Below

Extractable Organics 1, 2, 4, 6 (not required if Luminox (or
equivalent is used), (5 and 7 optional), 11

Volatile Organics 1, 2, 4, (6 optional, methanol only), 7
Metals 1,23 4,8, 11 *

**Procedures to clean containers for ultra-
trace metals are found in FS 8200

Inorganic Nonmetallics, Radionuclides, 1,2,3%4,8, 11

Physical and Aggregate Properties, Aggregate * For nutrients, replace nitric acid with

Inorganics, and Volatile Inorganics hydrochloric acid, or use a hydrochloric acid
rinse after the nitric acid rinse. See FC 1001,
section 4

Petroleum Hydrocarbons, and Oil and Grease 1, 2, 3, 4, (5, 6, 7 optional), 11
Microbiological (all) 1,2,4,8,9 11

Toxicity Tests (Includes Bioassays) 1,2,10, 2,4,6.1, (10 optional), 11

NOTE: Steps 1 and 2 may be omitted when cleaning new, uncertified containers.
1. Wash with hot tap water and a brush using a suitable laboratory-grade detergent:

1.1. Volatile and Extractable Organics, Petroleum Hydrocarbon, Oil and Grease:
Luminox, Liqui-Nox, Alconox or equivalent;

1.2.  Inorganic nonmetallics: Liqui-Nox or equivalent;

1.3. Metals: Ligui-Nox, Acationox, Micro or equivalents:

1.4.  Microbiologicals (all): Must pass an inhibitory residue test.

Rinse thoroughly with hot tap water.

Rinse with 10% nitric acid solution.

Rinse thoroughly with analyte-free water (deionized or better).

Rinse thoroughly with pesticide-grade methylene chloride.

Rinse thoroughly with pesticide-grade isopropanol, acetone or methanol.

6.1. For bioassays, use only acetone, and only when containers are glass.
7. Ovendry at 103°C to 125°C for at least 1 hour.

7.1. VOC vials and containers must remain in the oven in a contaminant-free
environment until needed. They should be capped in a contaminant-free environment just
prior to dispatch to the field.

8. Invert and air-dry in a contaminant-free environment.
9. Sterilize containers:

o gk wDN
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Table FC 1000-2
Container Cleaning Procedures

9.1. Plastic: 60 min at 170°C, loosen caps to prevent distortion.
9.2. Glass: 15 min at 121°C.
10. Rinse with 10% hydrochloric acid followed by a sodium bicarbonate solution.

11. Cap tightly and store in a contaminant-free environment until use. Do not use glass if
collecting samples for boron or silica.
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FD 1000. DOCUMENTATION PROCEDURES

1. INTRODUCTION:
1.1.  For the creation of clear, accurate and methodical records to document all field
activities affecting sample data, implement the following standard operating procedures for
sample collection, sample handling and field-testing activities.

2. SCOPE AND APPLICABILITY
2.1.  This SOP provides a detailed listing of the information required for documentation of
specific sampling and field testing procedures found in the DEP SOPs contained in the
collection DEP-SOP-001. See the DEP SOPs in collection DEP-SOP-003/11 for additional
documentation requirements.
2.2. Referto the associated sampling or field testing SOP for any requirements for the
chronological or sequential documentation of data.

3. QUALITY ASSURANCE
3.1. Implement review procedures to monitor and verify accurate manual and automated
data entry and recordkeeping for all documentation tasks outlined in this SOP.

FD 1100. Universal Documentation Requirements

Incorporate efficient archival design and concise documentation schemes for all record systems.
Ensure that the history of a sample is clearly evident in the retained records and documentation
and can be independently reconstructed.

1.

CRITERIA FOR ALL DOCUMENTS

1.1. Keep all applicable documentation available for inspection. Keep records of all
original data as well as records of all reduced or manipulated forms of the original data.

1.1.1. Original records consist of documentation that is produced by the person or
organization responsible for the original generation of the documentation. Original
records are the source from which copies are made.

1.1.2. Original data is information generated at the time of or as the result of performing
field procedures or tests, e.g., “raw” data automatically reported or logged from field-
testing instrumentation, handwritten field notes or drawings, completed field forms or
sheets, photographs, etc.

1.1.3. Manipulated data is information that has been reformatted from original data for
the purpose of organizing, analyzing, reporting or presenting the data, e.g., lists or tables
of results, reports of field sampling and testing results, analyzed or reduced forms of
data that present statistical information, calculations or other evaluations and
manipulations of the original data, etc.

1.2.  Specific requirements for documentation for projects may be included in quality
assurance plans, sampling and analysis plans, monitoring plans or other planning
documents that have been approved by DEP.

1.3.  According to the DEP Quality Assurance rule 62-160.650, F.A.C, authorized
representatives of DEP shall inspect and request copies of any records using paper,
electronic media, or other media during any DEP audit of physical facilities or on-site
sampling events, and for any data validations conducted for applicable project data
submitted to DEP (see 62-160.670, F.A.C.), as needed for DEP data usability assessments
or other quality assurance purposes.
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1.4.  Electronic records are acceptable as documentation and are considered to be
equivalent in status and function to original records, documents or papers, unless otherwise
specified in a DEP contract, order, permit or Title 62 rule.

1.4.1. All documentation requirements in the DEP SOPs (DEP-SOP-001/01, DEP-SOP-
002/01 and DEP-SOP-003/11) shall apply equally to paper and electronic records.See
part FD 1200, below for additional requirements.

1.4.2. Electronic copies of original records can be designated as master copies for
storage purposes. Electronic copies designated as master copies can serve the same
function as original records.

1.4.3. Electronic copies intended to replace original records must contain the same
information as the original records, regardless of whether the electronic copies are
designated as master or duplicate records.

1.5. Governmental agencies should comply with all applicable requirements in the Florida
Statutes and the Florida Administrative Code concerning the management, storage and
destruction of public records

1.6. Record enough information so that clarifications, interpretations, or explanations of
the data are not required from the originator of the documentation.

1.7.  Clearly indicate the nature and intent of all documentation and all record entries.

1.8.  Link citations to SOPs and other documents by the complete name, reference or
publication number, revision number, and revision date for the cited document, when
applicable. Also assign this information to internally generated SOPs.

1.9. Retain copies of all revisions of all cited documents as part of the documentation
archives.

2. PROCEDURES

2.1.  Sign, initial or encode all documentation entries made to paper, electronic or other
records with a link indicating the name and responsibility of the author making the data
entry, clearly indicating the reason for the signature, initials or code (e.g., “sampled by”;
“released by”; “prepared by”; “reviewed by”).

2.2. In order to abbreviate record entries, make references to procedures written in
internal SOPs or methodology and procedures promulgated by external sources.

2.2.1. Document the intent to use SOPs other than the DEP SOPs, or to use allowable
modifications to the DEP SOPs by recording the effective date of use for all such SOPs
or modifications.

2.2.1.1. Retain any correspondence with DEP regarding approval to use
alternative procedures for any projects.

2.2.2. Authorize all internal SOPs with the signatures of the quality assurance officer(s)
and manager(s) responsible for implementation of the SOPs. Record the dates of
signature.

2.3. Employ straightforward procedures for the storage of records to facilitate
documentation tracking and retrieval of all current records and archives for purposes of
inspection, verification, and historical reconstruction of all procedures and measurement
data.

2.4. Keep copies or original records of all documentation, including documentation sent to
or received from external parties.

2.5. Use waterproof ink for all paper documentation.
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2.5.1. Some situations may require the use of pencil for handwritten records. For
example, pencils are often the best choice for writing on waterproof paper in wet
conditions. Consider making copies of handwritten records (e.g., scanning or
photocopying) as soon as possible to ensure preservation of the original data.
2.6. Do not erase or obliterate entry errors on paper records. Make corrections by
marking a line through the error so that it is still legible. Initial or sign the marked error and
its correction.
2.7.  Maintain electronic audit trails for all edited electronic records, if possible. Utilize
software that allows tracking of users and data edits, if available. Software that prompts the
user to double-check edits before execution is also preferred. See FD 1200.
2.8. Clearly link all documentation associated with a sample or measurement. Make
cross-references to specific documentation when necessary.
2.9. Link final reports, data summaries, or other condensed versions of data to the
original sample data, including those prepared by external parties.

3. RETENTION REQUIREMENTS

3.1. Per the DEP QA Rule, 62-160.240 & .340, F.A.C., keep all documentation archives
for a minimum of 5 years after the date of generation or completion of the records unless
otherwise specified in a Department contract, order, permit, or Title 62 rules.

FD 1200. Electronic Documentation
Handle electronic (digital) data as with any data according to applicable provisions of FD 1100.
1. RETENTION OF AUTOMATIC DATA RECORDING PRODUCTS

1.1. For data not directly read from the instrument display and manually recorded, retain
all products or outputs from automatic data recording devices, such as strip chart recorders,
integrators, data loggers, field measurement devices, computers, etc. Store records in
electronic, magnetic, optical, or paper form, as necessatry.
1.1.1. Retain all original, raw output data. Ensure archiving of these data prior to
subsequent reduction or other manipulation of the data.
1.2. Identify output records as to purpose, analysis date and time, field sample
identification number, etc. Maintain clear linkage with the associated sample, other data
source or measured medium and specific instrument used to make the measurement.

2. ELECTRONIC DATA SECURITY

2.1.  Control levels of access to electronic data systems as required to maintain system
security and to prevent unauthorized editing of data.

2.2. Do not alter raw instrumentation data or original manual data records in any fashion
without retention of the original raw data.

2.3. Maintain secure computer networks and appropriate virus protection as warranted for
each system design.

3. ELECTRONIC DATA STORAGE AND DOCUMENTATION
3.1.  Store all electronic, magnetic, and optical media for easy retrieval of records.

3.1.1. Ensure that all records can be printed to paper if needed for audit or verification
purposes.

3.1.2. Ifitis anticipated that the documentation archive will become unreadable due to
obsolescence of a particular storage technology, retain a paper archive of the data or
transfer to other suitable media.
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3.2.  For easy retrieval of records, link all stored data to the associated sample data or
other data source.

3.3. Back up all data at a copy rate commensurate with the level of vulnerability of the
data. Consider replicating all original data as soon as possible after origination.

SOFTWARE VERIFICATION

4.1.  Ensure that any software used to perform automatic calculations conforms to
required formulas or protocols.

4.2. Document all software problems and their resolution in detail, where these problems
have irretrievably affected data records or linkage. Record the calendar date, time,
responsible personnel, and relevant technical details of all affected data and software files.
Note all software changes, updates, installations, etc. per the above concerns. File and link
all associated service records supplied by vendors or other service personnel.

PROTECTION OF EQUIPMENT AND STORAGE MEDIA

5.1. Place stationary computers, instrumentation, and peripheral devices in locations of
controlled temperature and humidity and away from areas where the potential for fluid leaks,
fire, falling objects, or other hazards may exist. In the field, protect portable equipment from
weather, excess heat or freezing, storage in closed vehicles, spillage from reagents and
samples, etc.

5.2.  Protect storage media from deteriorating conditions such as temperature, humidity,
magnetic fields, or other environmental hazards as above.

ELECTRONIC SIGNATURES — Documents signed with electronic signatures must be consistent

with the requirements of 62-160.405, F.A.C.:

6.1. the integrity of the electronic signature can be assured;
6.2.  the signature is unique to the individual;

6.3. the organization using electronic signatures has written policies for the generation
and use of electronic signatures; and

6.4. the organization using electronic signatures has written procedures for ensuring the
security, confidentiality, integrity and auditability of each signature.

FD 1300. Documentation Using Other Media

1.

UNIVERSAL REQUIREMENTS
1.1. Handle documentation prepared using other media according to FD 1100.
PROTECTION OF STORED MEDIA

2.1.  Store media such as photographs, photographic negatives, microfilm, videotape, etc.
under conditions generally prescribed for these media by manufacturers and conducive to
long-term storage and protection from deterioration. See also FD 1200, section 5, above.

FD 2000. DOCUMENTATION OF CLEANED EQUIPMENT,

SAMPLE CONTAINERS, REAGENTS AND SUPPLIES

When providing sample containers, preservation reagents, analyte-free water or sampling
equipment, document certain aspects of these preparations.

1.

EQUIPMENT CLEANING DOCUMENTATION

1.1. Document all cleaning procedures by stepwise description in an internal SOP if
cleaning procedures in the DEP SOP have been modified for use. Alternatively, cite the
DEP SOP procedures in the cleaning record for the applicable equipment.
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1.2. Record the date of cleaning.

1.2.1. If items are cleaned in the field during sampling activities for a site, document the
date and time when the affected equipment was cleaned. Link this information with the
site and the cleaning location at the site.

1.3. Retain or make accessible any certificates of cleanliness issued by vendors
supplying cleaned equipment or sample containers.

1.3.1. Retain from the vendor or document for internal cleaning the following
information for sample containers, as applicable:

e Packing slip and cleanliness certificates from vendors
e Container types and intended uses

e Lot numbers or other designations for groups of containers cleaned together using the
same reagents and procedures

e Dates of cleaning

¢ Cleaning procedures or reference to internal cleaning SOPs or DEP SOPs

e Cleaning personnel names

e Results of quality control analyses associated with container lots

¢ Comments about problems or other information associated with container lots
SAMPLING KIT DOCUMENTATION

If supplied to a party other than internal staff, transmit to the recipient the following information
pertaining to sampling equipment or other implements, sample containers, reagent containers,
analyte-free water containers, reagents or analyte-free water supplied to the recipient.

e Quantity, description and material composition of all containers, container caps or
closures or liners for caps or closures

¢ Intended application for each sample container type indicated by approved analytical
method or analyte group(s)

o Type, lot number, amount and concentration of preservative added to clean sample
containers and/or shipped as additional preservative

¢ Intended use for any additional preservatives or reagents provided

e Description of any analyte-free water (i.e., deionized, organic-free, etc.)
o Date of analyte-free water containerization

e Date of sampling kit preparation

o Description and material composition of all reagent transfer implements (e.g., pipets)
shipped in the sampling kit and the analyte groups for which the implements have been
cleaned or supplied

e Quantity, description and material composition of all sampling equipment and pump
tubing (including equipment supplied for filtration) and the analyte groups for which the
equipment has been cleaned or supplied

e Tare weight of VOC vials, as applicable (this item is necessary when EPA Method 5035
VOC sample vials are provided for soil samples)

DOCUMENTATION FOR REAGENTS AND OTHER CHEMICALS

3.1. Keep a record of the lot numbers and inclusive dates of use for all reagents,
detergents, solvents and other chemicals used for cleaning and sample preservation.
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3.1.1. See FD 4000 below for documentation requirements for reagents used for field
testing.

FD 3000. DOCUMENTATION OF EQUIPMENT MAINTENANCE

1. Log all maintenance and repair performed for each instrument unit, including routine
cleaning procedures, corrective actions performed during calibrations or verifications, and
solution or parts replacement for instrument probes.

1.1. Include the calendar date for the procedures performed.
1.2. Record names of personnel performing the maintenance or repair tasks.
1.2.1. Describe any malfunctions necessitating repair or service.

2. Designate the identity of specific instrumentation in the documentation with a unique
description or code for each instrument unit employed. This identifier may include a
manufacturer name, model number, serial number, inventory number, or other unique
identification.

3. Retain vendor service records for all affected instruments.
4. Record the following for rented equipment:

¢ Rental date(s)

e Equipment type and model or inventory number or other description
5. Retain the manufacturer’s operating and maintenance instructions.

FD 4000. DOCUMENTATION FOR CALIBRATION OF FIELD-
TESTING INSTRUMENTS AND FIELD ANALYSES

Document acceptable instrument or measuring system calibration for each field test or analysis
of a sample or other measurement medium.

FD 4100. General Documentation for all Field Testing

1. STANDARD AND REAGENT DOCUMENTATION: Document information about standards and
reagents used for calibrations, verifications, and sample measurements.

1.1. Note the date of receipt, the expiration date and the date of first use for all standards
and reagents.

1.1.1. Document acceptable verification of any standard used after its expiration date.

1.2.  Record the concentration or other value for the standard in the appropriate
measurement units.

1.2.1. Note vendor catalog number and description for preformulated solutions as well
as for neat liquids and powdered standards.

1.2.2. Retain vendor assay specifications for standards as part of the calibration record.
1.2.2.1. Record the grade of standard or reagent used.

1.3.  When formulated in-house, document all calculations used to formulate calibration
standards.

1.3.1. Record the date of preparation for all in-house formulations.

1.4. Describe or cite the procedure(s) used to prepare any standards in-house (DEP SOP
or internal SOP).
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2. FIELD INSTRUMENT CALIBRATION DOCUMENTATION: Document acceptable calibration and
calibration verification for each instrument unit and field test or analysis, linking this record with
affected sample measurements.

2.1. Retain vendor certifications of all factory-calibrated instrumentation.

2.2. Designate the identity of specific instrumentation in the documentation with a unique
description or code for each instrument unit used.

2.2.1. Record manufacturer name, model number, and identifying number such as a
serial number for each instrument unit.

2.3. Record the time and date of all initial calibrations and all calibration verifications.

2.4. Record the instrument reading (value in appropriate measurement units) of all
calibration verifications.

2.5.  Record the name of the analyst(s) performing the calibration or verification.

2.6. Document the specific standards used to calibrate or verify the instrument or field
test with the following information:

e Type of standard or standard name (e.g., pH buffer)

e Value of standard, including correct units (e.g., pH = 7.0 SU)

e Link to information recorded according to section 1 above

2.7.  Retain manufacturers’ instrument specifications.

2.8. Document whether successful initial calibration occurred.

2.9. Document whether each calibration verification passed or failed.

2.10. Document, according to records requirements of FD 3000, any corrective actions
taken to modify instrument performance.

2.10.1. Document date and time of any corrective actions.

2.10.2. Note any incidence of discontinuation of use of the instrument due to calibration
failure.

2.11. Describe or cite the specific calibration or verification procedure performed (DEP
SOP or internal SOP).

2.12. Document acceptance criteria used for all verifications or cite relevant DEP FT SOP
or internal SOP.

3. Record all field-testing measurement data, to include the following:
e Project name
e Date and time of measurement or test (including time zone, if applicable)

e Source and location of the measurement or test sample (e.g., monitoring well
identification number, outfall number, station number or other description)

e Latitude and longitude of sampling source location (if required)

e Analyte or parameter measured

¢ Measurement or test sample value

e “J” data qualifier code for estimated measurement or test sample value

e Reporting units for the measurement

¢ |Initials or name of analyst performing the measurement

e Unique identification of the specific instrument unit used for the test (see 2.2 above)
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FD 5000. DOCUMENTATION OF SAMPLE COLLECTION,

PRESERVATION AND TRANSPORT

Follow these procedures for all samples. See FD 5100 - FD 5427 below for additional
documentation for specific sampling activities. See the list of required and optional Forms in FD
9000 below for documenting specific sampling and testing procedures.

1. SAMPLE IDENTIFICATION REQUIREMENTS

1.1

Ensure that labels are waterproof and will not disintegrate or detach from the sample

container when wet, especially under conditions of extended submersion in ice water
typically accumulating in ice chests or other transport containers.

1.2.
ade
ade

Label or tag each sample container with a unique field identification code that
quately distinguishes each sample according to the following criteria. The code must
quately link the sample container with all of the information about the sample contained

in the permanent field record.

1.3.

1.2.1. Link the unique field identification code to the sample source or sampling point
identification, the date of sample collection, the time of sample collection (for maximum
holding times equal to or less than 48 hours), the analytes of interest and the
preservation technique.

1.2.2. Label or tag each sample container for the following types of samples with a
unique field identification code:

Quiality control samples such as duplicate samples, other replicate samples or split
samples collected for the same analyte or group of analytes

Field samples or quality control samples collected using a different sample collection
technique for the same analyte or group of analytes (for example, if both a bailer and a
pump are used to collect samples for metals analysis, label the bailer sample to
distinguish it from the pump sample)

1.2.3. The color, size, shape, or material composition of sample containers and caps
cannot substitute for the information required in 1.2.1. — 1.2.2. Above.

1.2.4. The unique field identification code and any other information included on the
container label or tag must allow the analyzing laboratory to independently determine the
sample collection date, the sample collection time (for maximum holding times < 48
hours), the sample preservation and the analytical tests to be performed on each
container or group of containers.

Attach the label or tag so that it does not contact any portion of the sample that is

removed or poured from the container.

1.4,

Record the unique field identification code on all other documentation associated

with the specific sample container or group of containers.
2. GENERAL REQUIREMENTS FOR SAMPLING DOCUMENTATION: Record the following information

forall s
2.1.
2.2.

2.3.
tide

ampling:
Names of all sampling team personnel on site during sampling
Date and time of sample collection (indicate hours and minutes)
2.2.1. Use 24-hour clock time or indicate A.M. and P.M.

2.2.2. Note the exact time of collection for individual sample containers for time-
sensitive analyses with a maximum holding time of 48 hours of less.

Ambient field conditions, to include, but not limited to information such as weather,
s, etc.
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2.4. Comments about samples or conditions associated with the sample source (e.qg.,
turbidity, sulfide odor, insufficient amount of sample collected)

2.5.  Specific description of sample location, including site name and address

2.5.1. Describe the specific sampling point (e.g., monitoring well identification number,
outfall number, station number, etc.).

2.5.2. Determine latitude and longitude of sampling source location (if required).
2.5.3. Locate sampling points on scaled maps or drawings where applicable.

2.6. Record the unique field identification code for each sample container and parameters
to be analyzed, per section 1 above. The code must adequately link the sample container
or group of containers with all of the information about the sample contained in the
permanent field record.

2.7.  Number of containers collected for each unique field identification code
2.8.  Analytes/analyte groups collected
2.9.  Matrix sampled

2.10. Type of field sample collected, such as grab, composite or other applicable
designation.

2.11. Field-testing measurement data:

2.11.1. See FD 4000 above for specific details.
2.12. Calibration records for field-testing equipment
2.12.1. See FD 4000 above for specific details.

2.13. Preservation for each container

2.13.1. Indicate whether samples are chemically preserved on-site by the sampling team
or, alternatively, were collected in prepreserved (predosed) containers.

2.13.2. Indication of any tests performed in the field to determine the presence of
analytical interferences in the sample.

2.13.3. Indication of any treatments of samples performed in the field to eliminate or
minimize analytical interferences in the sample.

2.13.4. See FD 5100, section 1.

2.14. Purging and sampling equipment used, including the material composition of the
equipment and any expendable items such as tubing.

2.15. Types, number, collection location and collection sequence of quality control
samples

2.15.1. Include a list of equipment that was rinsed to collect any equipment blanks.
2.16. Use of fuel powered vehicles and equipment
2.17. Number of subsamples and amount of each subsample in any composite samples

2.17.1. Include sufficient location information for the composite subsamples per 2.4
above.

2.18. Depth of all samples or subsamples
2.19. Signature(s) or initials of sampler(s)

3. SAMPLE TRANSMITTAL RECORDS: Transmit the following information to the analytical
laboratory or other receiving party. Link transmittal records with a given project and retain all
transmittal records.
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¢ Site name and address — Note: Client code is acceptable if samples are considered
sensitive information and if the field records clearly trace the code to a specified site
and address.

¢ Date and time of sample collection
¢ Name of sampler responsible for sample transmittal
¢ Unique field identification codes for each sample container
e Total number of samples
¢ Required analyses
¢ Preservation protocol
e Comments about sample or sample conditions
o |dentification of common carrier (if used)
4. SAMPLE TRANSPORT

4.1.  If shipping transmittal forms in the transport containers with the samples, place the
forms in a waterproof enclosure and seal.

4.2.  For common carrier shipping, seal transport containers securely with strapping tape
or other means to prevent lids from accidentally opening.

4.2.1. Keep all shipping bills from common carriers with archived transmittal records.

5. ANCILLARY FIELD RECORDS: Link any miscellaneous or ancillary records (photographs,
videotapes, maps, etc.) to specific sampling events such that these records are easily traceable
in the data archives associated with the project, sampling date and sample source(s).

FD 5100. Documentation Specific To Aqueous Chemistry
Sampling
1. SAMPLE PRESERVATION: Document preservation of all samples according to the following
instructions.
1.1. List the chemical preservatives added to the sample.

1.2. Record the results of pH verification performed in the field, including the pH value of
the sample (if applicable). Note any observations about changes in the sample as a result
of adding preservative to the sample or mixing the sample with the preservative.

1.3. Record the amount of preservative added to samples and the amount of any
additional preservative added. The amount dosed into sample containers supplied with
premeasured preservatives must also be recorded.

1.3.1. For documentation of procedures for preservation for routine samples, cite DEP
SOPs or internal SOPs for this information.

1.3.2. Record instances of deviation from preservation protocols found in SOPs when
non-routine or problematic samples are collected.

1.4. Record the use of ice or other cooling method, when applicable.
1.5. Record the filtration of the sample, if applicable, and include:
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Design type and material construction of filter
Filter pore size
Date and time of filtration of the sample

2. GROUNDWATER SAMPLING

Record or establish a documentation link to the following information for all samples.
See form FD 9000-24 for an example documentation format. See section 3 below for in-
place plumbing:

2.1

Well casing composition and diameter of well casing

A description of the process and the data used to design the well

The equipment and procedure used to install the well

The well development procedure
Pertinent lithologic or hydrogeologic information

Ambient conditions at the wellhead or sampling point that are potential sources of

unrepresentative sample contamination
Water table depth and well depth
Calculations used to determine purge volume
Total amount of water purged

Date well was purged

Purging equipment used

Sampling equipment used

Well diameter

Total depth of well

Depth to groundwater

Volume of water in the well

Purging method

Placement depth of tubing or pump intake
Depth and length of screened interval
Times for beginning and ending of purging
Total volume purged

Times of stabilization parameter measurements
Purging rate, including any changes in rate
Temperature measurements

pH measurements

Specific conductance measurements
Dissolved oxygen measurements

Turbidity measurements

Site or monitoring well conditions impacting observed dissolved oxygen and turbidity

measurements
Color of groundwater
Odor of groundwater
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2.2.  Record the following for Water Level and Purge Volume Determination (FS 2211):
o Depth to groundwater
e Total depth of well
e Length of water column
o Well diameter
e Volume of water in the well
e Volume of pump
e Tubing diameter
e Length of tubing
e Volume of flow cell
e Volume in the pumping system
2.3.  Record the following for Well Purging (FS 2212)
e Calculations for pumping rates, including any changes in rates
¢ Flow meter readings
¢ Volume of water purged
e Placement depth of tubing or pump intake
e Depth and length of screened interval
e Time needed to purge one (1) well volume or purging equipment volume
e Well volumes or purging equipment volumes purged
e Temperature measurements
e pH measurements
e Specific conductance measurements
¢ Dissolved oxygen measurements
e Turbidity measurements
e Purging rate, including any changes in rate
o Drawdown in the well
3. IN-PLACE PLUMBING SOURCES INCLUDING DRINKING WATER SYSTEMS
3.1. Record the following for all samples:
¢ Plumbing and tap material construction (if known)
¢ Flow rate at which well was purged
e Amount of time well was allowed to purge
¢ Flow rate at time of sample collection
e Public water system identification number (if applicable)

¢ Name and address of water supply system and an emergency phone number for
notification of sample results (if applicable)

4. SURFACE WATER SAMPLING
e Sample collection depth
¢ Beginning and ending times (24 hr) for timed composite sampling
o Type of composite (e.g., flow-proportioned, continuous, etc.)

5. WASTEWATER SAMPLING
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¢ Beginning and ending times (24 hr) for timed composite sampling
o Type of composite (e.g. flow-proportioned, continuous, etc.)

FD 5120. RECORDS FOR NON-AQUEOUS ENVIRONMENTAL SAMPLES
Document the following information for all samples when using the indicated procedures.

FD 5130. DOCUMENTATION SPECIFIC TO SOIL SAMPLING (FS 3000)
1. GENERAL SOIL SAMPLING
¢ Sample collection depth
o Areal location of sample
e Sample collection device
2. Sampling for Volatile Organic Compounds (VOC) per EPA Method 5035
o Tare weight of VOC sample vial (if applicable)
o Weight of sample (if applicable)

FD 5140. DOCUMENTATION SPECIFIC TO SEDIMENT SAMPLING (FS 4000)
1. General Sediment Sampling

e Sample collection depth

e Areal location of sample

¢ Sample collection device
2. Sampling for Volatile Organic Compounds (VOC) per EPA Method 5035

o Tare weight of VOC sample vial (if applicable)

o Weight of sample (if applicable)

FD 5200. Documentation Specific to Waste Sampling (FS 5000)
1. DRUM SAMPLING

1.1. Record the following information for each drum:

e Type of drum and description of contents

o Drum number, if applicable

e Terrain and drainage condition

e Shape, size and dimensions of drum

e Label wording or other markings

¢ Dimensional extent of leaks or spills associated with the drum

e Drum location (or location map)

1.2.  Record the following information for the drum sample(s):

e Description of phases, colors, crystals, powders, sludges, etc.

e Stratified layers sampled, including aliquot amounts for composites, if applicable

1.3. Record the following for field testing results on opened drums and drum samples:

e Background readings for OVA meters

e Sample readings for OVA meters

e Type of OVA probe
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¢ Radiation background reading and sample radiation reading
e Type of radiation monitor used
e Oxygen and LEL readings from container opening
o Water reactivity results
e Specific gravity
e PCB test results
e Water solubility results
e pH of aqueous wastes
¢ Results of chemical test strips
¢ Ignitability results
e Results of other chemical hazard test kits
¢ Miscellaneous comments for any tests
2. Documentation for Tanks
2.1. Record the following information for the tank:
e Type of tank, tank design and material of construction of tank
e Description of tank contents and markings
e Tank number or other designation, if applicable
e Terrain and drainage condition
e Shape, size and dimensions of tank
e Label or placard wording or other markings
¢ Dimensional extent of leaks or spills associated with the tank
e Tank location (or location map)
2.2.  Record the following information for the tank sample(s):
e Description of phases, colors, crystals, powders, sludges, etc.
o Stratified layers sampled, including aliquot amounts for composites, if applicable
2.3.  Record the following for field testing results on opened tanks and tank samples:
e Background readings for OVA meters
o Sample readings for OVA meters
o Type of OVA probe
e Radiation background reading and sample radiation reading
e Type of radiation monitor used
e Oxygen and LEL level from container opening
e Water reactivity results
e Specific gravity
e PCB testresults
o Water solubility results
e pH of aqueous wastes
¢ Results of chemical test strips
e Ignitability results

Page 14 of 26 Revision Date: March 1, 2014



DEP-SOP-001/01
FD 1000 Documentation Procedures

e Results of other chemical hazard test kits
e Miscellaneous comments for any tests
3. DOCUMENTATION FOR WASTE LEACHATE AND WASTE SUMP SAMPLES

3.1. Document information specific to leachate and sump sampling according to the
documentation requirements for the respective DEP SOPs employed to collect samples (FS
2100, FS 2200, FS 4000, FS 5100 and FS 5200).

4. DOCUMENTATION FOR WASTE PILE SAMPLES

4.1. Document information specific to waste pile sampling according to associated
regulatory requirements for the project.

5. DOCUMENTATION FOR WASTE IMPOUNDMENT AND WASTE LAGOON SAMPLES

5.1. Document information specific to impoundment and lagoon sampling according to
the documentation requirements for the respective DEP SOPs employed to collect samples
(FS 2100, FS 4000, FS 5100, and FS 5200).

FD 5300. Documentation for Biological Sampling

The following SOP sections list required documentation items for specific biological sampling
procedures, as indicated.

FD 5310. DOCUMENTATION FOR BIOLOGICAL AQUATIC HABITAT CHARACTERIZATION

Minimum documentation required for biological habitat characterization and sampling is listed
below according to requirements as specified in the indicated sampling and field-testing DEP
SOPs.

FD 5311. Physical/Chemical Characterization for Biological Sampling (FT 3001)

1. Record the following information or use the optional Physical/Chemical Characterization
Field Sheet (Form FD 9000-3). Note that some items may not apply to all water body types:

e Submitting agency code

e Submitting agency name

e STORET station number

e Sample date

¢ Sample location including county

e Field identification

e Receiving body of water

e Time of sampling

e Percentage of land-use types in the watershed that drain to the site
e Potential for erosion within the portion of the watershed that affects the site
e Local non-point-source pollution potential and obvious sources

e Typical width of 100-meter section of river or stream

e Size of the system or the size of the sample area within the system (lake, wetland, or
estuary)

e Three measurements of water depth across the typical width transect

e Three measurements of water velocity, one at each of the locations where water depth
was measured
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e Vegetated riparian buffer zone width on each side of the stream or river or at the least
buffered point of the lake, wetland or estuary

e Presence of artificial channelization in the vicinity of the sampling location (stream or
river)

o Description of state of recovery from artificial channelization

o Presence or absence of impoundments in the area of the sampling location

e Vertical distance from the current water level to the peak overflow level

e Distance of the high water mark above the stream bed

e Observed water depth at high water mark location

e Percentage range that best describes the degree of shading in the sampling area
e Any odors associated with the bottom sediments

e Presence or absence of oils in the sediment

e Any deposits in the area, including the degree of smothering by sand or silt

e Depth of each water quality measurement

e Temperature

e pH

¢ Dissolved oxygen

e Specific conductance

e Salinity

e Secchi depth

¢ Type of aquatic system sampled

e Stream magnitude (order designation)

e Description of any noticeable water odors

e Term that best describes the relative coverage of any oil on the water surface
e Term that best describes the amount of turbidity in the water

e Term that best describes the color of the water

o Weather conditions during the time of sampling

e Any other conditions/observations that are helpful in characterizing the site

¢ Note any evidence of recent vegetation management

¢ Relative abundances of periphyton, fish, aquatic macrophytes and iron/sulfur bacteria
¢ List and map of dominant vegetation observed

¢ Sampling team designation

e Signature(s) of sampler(s)

e Signature date

2. For streams and rivers, draw a grid sketch of the site (optionally, use Form FD 9000-4),
showing the location and amount of each substrate type (as observed by sight or touch). Using
the grid sketch, count the number of grid spaces for each substrate type. Divide each of these
numbers by the total number of grid spaces contained within the site sketch. Record this
percent coverage value for each substrate type. If the substrates are sampled, record the
number of times each substrate is sampled by an indicated method.
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3. Photographs of the sampling area are also useful tools for documenting habitat conditions
and identifying station location.

FD 5312. Stream and River Biological Habitat Assessment Records (FT 3100)

1. Record the following information, using required Form FD 9000-5, Stream/River Habitat
Assessment Field Sheet:

e Submitting organization name and/or code

e STORET station number

e Assessment date

e Sampling location including county

e Field identification

e Receiving body of water

e Time of sampling upon arrival at the site
2. Additionally record the following:

e Substrate diversity score

e Substrate availability score

e Water velocity score

¢ Habitat smothering score

o Atrtificial channelization score

e Bank stability score for each bank

¢ Riparian buffer zone width score for each bank

¢ Riparian zone vegetation quality score for each bank

e Primary habitat components score

e Secondary habitat components score

e Habitat assessment total score

e Additional comments and observations

e Signatures

3. Record the following information or use optional Form FD 9000-4, Stream/River Habitat
Sketch Sheet for each 100-meter segment assessed.
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e Link to the waterbody name, location of 100-meter segment, analyst name(s) and date
of the assessment

e Code, symbol or icon used to map each substrate observed in the segment

o Proportionate sketch or map of the abundance of each habitat (substrate) observed in
the 100-meter segment, oriented to the direction of flow

e Location of velocity measurements taken within the segment
e Location of habitats smothered by sand or silt
e Location of unstable, eroding banks

e Locations along the segment where the natural, riparian vegetation is altered or
eliminated

¢ Plant taxa observed
e Additional notes and observations

FD 5313. Lake Biological Habitat Assessment Records (FT 3200)

1. Document the following information using required Form FD 9000-6 Lake Habitat
Assessment Field Sheet:

e STORET station number

e Sampling date

e Sampling location including lake name

e Eco-region

e Field identification number

e County name

e Lake size

e Features observed

e Description of the hydrology of the system (water residence time)
e Lake water color

e Secchi depth score

e Vegetation quality score

e Stormwater inputs score

e Bottom substrate quality score

e Lakeside adverse human alterations score
¢ Upland buffer zone score

e Adverse watershed land use score

¢ Habitat assessment total score

¢ Additional comments and observations

e Name and Signature of analyst

FD 5320.  BIOLOGICAL AQUATIC COMMUNITY SAMPLING RECORDS (FS 7000)

Minimum documentation required for biological sampling for procedures described in FS 7000 is
listed below according to requirements as specified in the indicated sampling DEP SOPs.
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FD 5321. Periphyton Sampling Records (FS 7200)
For each sample, record the following:

e Station sampled

o Date collected

FD 5322. Qualitative Periphyton Sampling Records (FS 7220)

Complete the Physical/Chemical Characterization Field Sheet (Form FD 9000-3), Stream/River
Habitat Sketch Sheet (Form FD 9000-4) or site map and Stream/River Habitat Assessment
Field Sheet (Form FD 9000-5), as appropriate for the water body sampled (see FT 3000 — FT
3100). Other customized formats may be used to record the information prompted on forms FD
9000-3 and FD 9000-4.

FD 5323. Rapid Periphyton Survey Records (FS 7230)

For each 100-meter reach surveyed, record the following information or use optional Form FD
9000-25, Rapid Periphyton Survey Field Sheet:

e Site or waterbody name

e Survey date

¢ Name(s) of analyst(s)

e Transect mark number (10-meter segment within the 100-meter reach, 0-100)
e Transect point (1 -9)

e Algal thickness rank (per FS 7230 procedure)

e Canopy cover (per FS 7230 procedure)

Indication of whether or not a periphyton sample was collected
e Bottom visibility (Secchi depth)

¢ Number of points with ranks 4, 5, or 6

e Total number of points assessed (out of 99)

e Percent of points with ranks 4, 5, or 6

e Additional comments or observations

FD 5324. Lake Vegetation Index Records (FS 7310) [moved to LVI 1110]

FD 5325. Rapid Bioassessment (Biorecon) Records (FS 7410) [moved to BRN
1110]

FD 5326. Stream Condition Index (D-frame Dipnet) Sampling Records (FS 7420)
[moved to SCI 1110]

FD 5327. Sediment Core Biological Grab Sampling Records (FS 7440)
Record the sampling location of site grab core samples.

FD 5328. Sediment Dredge Biological Grab Sampling Records (FS 7450)
Record the sampling location of site grab dredge samples.
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FD 5329. Lake Condition Index (Lake Composite) Sediment Dredge Biological Grab
Sampling Records (FS 7460)

Record the following:
¢ Sampling date
e Lake name
e Sampling equipment used
e Comments and observations
e Dredge drop humber (1 — 12)
e Sampling depth for each drop number
e Sampling location of site grab dredge sample for each drop (include lake sector map)

e Sediment type(s) in grab dredge sample for each drop (typical choices are sand,
silt/clay, CPOM [course particulate organic matter], muck, SAV [submerged aquatic
vegetation])

e Location of any water quality measurements

FD 53210. Phytoplankton Sampling Records (FS 7100) [NEW]

For each sample, record the following (on field sheet and sample container):
e Site or waterbody name
e County
e Date and time collected

e Record the method of collection (direct grab versus with an intermediate sampling
device)

e Sample depth
¢ Indicate whether phytoplankton was collected during bloom conditions.

e If bloom scum sample, indicate if a surface scum sample or a scum sample core is
collected.

¢ If bloom sample, indicate analysis to be conducted (algal enumeration, identification, or
biomass, or toxin analysis)

FD 53211. Algal Mat Sampling Records for Taxonomic Identification or Toxin
Analysis (FS 7240)

For each sample, record the following (on field sheet and sample container):
e Site or waterbody name
e County
e Date and time collected

e Thickness of the algal mat from the top of the mat to the surface of the substrate to
which it is attached

e Analysis to be conducted (taxonomic identification, toxin analysis, biomass,etc)
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FD 53212. Stream and River Linear Vegetation Survey Sampling Records (FS 7320)
Record the following or use optional DEP Form FD 9000-32 (Linear Stream Vegetation Survey

sheet)

Sampling date

Waterbody name

County

STORET number

Name of sampler(s)

List of the plant species observed in the water for each 10m sampling unit.
Notation of dominant taxa or lack of dominant for each 10m sampling unit.

Total macrophyte abundance for each 10m sampling unit, using the following categories:
0-5%, >5<10%, >10<25%, >25<50%, >50%.

FD 53213. Vegetation Wetland Condition Index Sampling Records (FS 7330)

Record the information required in FD 5311 and complete a site map/sketch for the wetland
sampled.

Record the following or use optional DEP Form FD 9000-33 (Vegetation Wetland Condition
Index Field Sheet)

Sampling date
Wetland name and wetland type
Transect name for each transect (direction-N,S, E, or W)

Geographic coordinates (latitude, longitude) for starting and ending points of the 4
transects

County
Name(s) of samplers
A list of the plant species identified for each 5 m quadrat within each transect

An indication, included on the list of species, for each plant species for which a
specimen was collected.

A unigue code for each unknown, included on the list of species. Fill in the correct name
once the plant has been identified.

FD 53214. Macroinvertebrate Wetland Condition Index Sampling Records (FS 7470)

Record the information required in FD 5311 and complete a site map/sketch for the wetland
sampled. Record the following for each sample:

Sampling date
Wetland name and wetland type
County
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o Name(s) of samplers
o Number of sweeps for each major vegetation zone
e Total number of containers per sample

FD 6000. QUALITY CONTROL DOCUMENTATION

1. Document all field quality control samples in the permanent field records.
2. At a minimum, record the following information:
o The type, time and date that the quality control sample was collected; and

o The preservative(s) (premeasured or added amount) and preservation checks
performed.

3. If blanks are collected/prepared by the field organization, maintain records of the following:
e Type of analyte-free water used,;
e Source of analyte-free water (include lot number if commercially purchased);
o Alist of the sampling equipment used to prepare the blank.

If items above are specified in an internal SOP, you may reference the SOP number and
revision date in the field notes. Note any deviations to the procedure in the field notes.

4. For trip blanks, record the following:
e Date and time of preparation
e Storage conditions prior to release to the sample collecting organization
e Type of analyte-free water used
e Source and lot number (if applicable) of analyte-free water

4.1. Include trip blank information in the sampling kit documentation per FD 2000,
section 2.

5. For duplicates, record the technique that was used to collect the sample.

6. For split samples, identify the method used to collect the samples and the source(s) of the
sample containers and preservatives.

FD 7000. LEGAL OR EVIDENTIARY DOCUMENTATION

1. Scope: The use of legal or evidentiary Chain-of-Custody (COC) protocols is not usually
required by DEP, except for cases involving civil or criminal enforcement. Do not use these
procedures for routine sampling for compliance, for example, unless evidentiary custody
protocols are specifically mandated in a permit or other legal order or when required for
enforcement actions.

2. General Procedural Instructions
2.1. Follow applicable requirements in FD 1000 — FD 5000 for all evidence samples.

2.2.  Establish and maintain the evidentiary integrity of samples and/or sample containers.
Demonstrate that the samples and/or sample containers were handled and transferred in
such a manner as to eliminate possible tampering.
2.2.1. Document and track all time periods and the physical possession and storage of
sample containers and samples from point of origin through the final analytical result and
sample disposal.
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FD 7100. General Requirements for Evidentiary Documentation

1. CHAIN oF CusTODY RECORDS: Use the Chain-of-Custody (COC) records to establish an
intact, contiguous record of the physical possession, storage, and disposal of sample
containers, collected samples, sample aliquots, and sample extracts or digestates. For ease of
discussion, the above-mentioned items are referred to as “samples”.

1.1.  Account for all time periods associated with the physical samples.
1.2. Include signatures of all individuals who physically handle the samples.

1.2.1. The signature of any individual on any record that is designated as part of the
Chain-of-Custody is their assertion that they personally handled or processed the
samples identified on the record.

1.2.2. Denote each signature with a short statement that describes the activity of the
signatory (e.g., “sampled by”, “received by”, “relinquished by”, etc.).

1.2.3. In order to simplify recordkeeping, minimize the number of people who physically
handle the samples.

2. CONSOLIDATION OF RECORDS: The COC records need not be limited to a single form or
document. However, limit the number of documents required to establish COC, where practical,
by grouping information for related activities in a single record. For example, a sample
transmittal form may contain both certain field information and the necessary transfer
information and signatures for establishing delivery and receipt at the laboratory.

3. LIABILITY FOR CusTODY DOCUMENTATION: Ensure appropriate personnel initiate and
maintain sample chain-of-custody at specified times.

3.1. Begin legal chain-of-custody when the precleaned sample containers are dispatched
to the field.

3.1.1. Omit the transmittal record for precleaned sample containers if the same party
provides the containers and collects the samples.

3.2.  Sign the COC record upon relinquishing the prepared sample kits or containers.
3.3.  Sign the COC record upon receipt of the sample kits or containers.

3.4. Thereafter, ensure that all parties handling the samples maintain sample custody
(i.e., relinquishing and receiving) and documentation until the samples or sampling kits are
relinquished to a common carrier.

3.4.1. The common carrier should not sign COC forms.

3.4.2. Indicate the name of the common carrier in the COC record, when used. Retain
shipping bills and related documents as part of the record.

3.4.3. Ensure that all other transferors and transferees releasing or accepting materials
from the common carrier sign the custody record.

3.5.  Chain-of-custody is relinquished by the party who seals the shipping container and is
accepted by the party who opens it.

3.5.1. Indicate the date and time of sealing of the transport container for shipment.
3.5.2. See FD 7200, section 3 below regarding the use of custody seals.
4. SAMPLE SHIPPING OR TRANSPORTING
4.1.  Affix tamper-indicating custody seals or evidence tape before shipping samples.

4.1.1. Seal sample container caps with tamper-indicating custody seals or evidence
tape before packing for shipping or transport.

4.1.2. Seal sample transport or shipping containers with strapping tape and tamper-
indicating custody seals or evidence tape.
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4.1.3. If the same party collects then possesses (or securely stores), packs and
transports the samples from time of collection, omit any use of custody seals or evidence
tape.

4.2. Keep the COC forms with the samples during transport or shipment. Place the COC
records in a waterproof closure inside the sealed ice chest or shipping container.

FD 7200. Required Documentation for Evidentiary Custody

1. GENERAL CONTENT REQUIREMENTS: Document the following in COC tracking records by
direct entry or linkage to other records:

o Time of day and calendar date of each transfer or handling procedure
e Signatures of transferors, transferees and other personnel handling samples
e Location of samples (if stored in a secured area)

o Description of all handling procedures performed on the samples for each time and date
entry recorded above

e Storage conditions for the samples, including chemical preservation and refrigeration or
other cooling

e Unique identification for all samples

¢ Final disposition of the physical samples

e Common carrier identity and related shipping documents
2. DOCUMENTATION CONTENT FOR SAMPLE TRANSMITTAL

Provide a Chain-of-Custody record for all evidentiary samples and subsamples that are
transmitted or received by any party. Include the following information in the COC record of
transmittal:

¢ Sampling site name and address

o Date and time of sample collection

¢ Unique field identification code for each sample source and each sample container
¢ Names of personnel collecting samples

e Signatures of all transferors and transferees

e Time of day and calendar date of all custody transfers

e Clear indication of number of sample containers

e Required analyses by approved method number or other description

e Common carrier usage

e Sample container/preservation kit documentation, if applicable

3. CHAIN-OF-CUSTODY SEALS: If required, affix tamper-indicating evidence tape or seals to all
sample, storage and shipping container closures when transferring or shipping sample container
kits or samples to another party.

3.1. Place the seal so that the closure cannot be opened without breaking the seal.

3.2.  Record the time, calendar date, and signatures of responsible personnel affixing and
breaking all seals for each sample container and shipping container.

3.3.  Affix new seals every time a seal is broken until continuation of evidentiary custody is
no longer required.
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FD 7300. Documenting Controlled Access to Evidence Samples

Control and document access to all evidentiary samples and subsamples with adequate
tracking. Documentation must include records about each of the activities and situations listed
below, when applicable to sample evidence, and must track the location and physical handling
of all samples by all persons at all times. See FS 1000 for additional discussion about
procedures for handling evidence samples.

1. Limit the number of individuals who physically handle the samples as much as practicable.

2. When storing samples and subsamples, place samples in locked storage (e.g., locked
vehicle, locked storeroom, etc.) at all times when not in the possession or view of authorized
personnel.

3. Alternatively, maintain restricted access to facilities where samples are stored. Ensure that
unauthorized personnel are not able to gain access to the samples at any time.

4. Do not leave samples in unoccupied motel or hotel rooms or other areas where access
cannot be controlled by the person(s) responsible for custody without first securing samples and
shipping or storage containers with tamper-indicating evidence tape or custody seals.

FD 7400. Documenting Disposal of Evidence Samples

1. Dispose of the physical samples only with the concurrence of the affected legal authority,
sample data user, and/or submitter/owner of the samples.

2. Record all conditions of disposal and retain correspondence between all parties concerning
the final disposition of the physical samples.

3. Record the date of disposal, the nature of disposal (i.e., sample depleted, sample flushed
into sewer, sample returned to client, etc.), and the name of the individual who performed the
disposal. If samples are transferred to another party, document custody transfer in the same
manner as other transfers (see FD 7000 — FD 7200).

FD 8000. (RESERVED)
FD 9000. FORMS

The following forms to facilitate documentation of sampling and field-testing are incorporated at
62-160.800, F.A.C. These forms are presented in both required and optional, example formats
(see below). The forms do not include all documentation required by FD 1000 or other DEP
SOPs. The use of certain forms is required, as indicated below. Customize the indicated
optional forms as needed. These forms are available as separate document files at the DEP
website. Instructions for completing forms are found in the DEP SOPs indicated in parentheses
after the listed form.

The following required forms must be used to record information associated with specific DEP
SOPs:

e Form FD 9000-5 Stream/River Habitat Assessment Field Sheet (FT 3000)
e Form FD 9000-6 Lake Habitat Assessment Field Sheet (FT 3000)

e Form FD 9000-34 Stream Habitat Assessment Training Checklist and Event Log (FA
1000 & FT 3000)

e Form FD 9000-35 Stream Condition Index Training Checklist and Event Log (SCI 1000)
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The following forms are not required, but provide example formats that can be used to record
information associated with specific DEP SOPs:

e Form FD 9000-1 Biorecon Field Sheet (FS 7000)

e Form FD 9000-3 Physical/Chemical Characterization Field Sheet (FT 3000)
e Form FD 9000-4 Stream/River Habitat Sketch Sheet (FT 3000)

e Form FD 9000-24 Groundwater Sampling Log (FS 2200)

e Form FD 9000-25 Rapid Periphyton Survey Field Sheet (FS 7000)

e Form FD 9000-27 Lake Vegetation Index Data Field Sheet (LVI 1000)

e Form FD 9000-31 Lake Observation Field Sheet (FT 3000)

e Form FD 9000-32 Linear Stream Vegetation Survey Form (FS 7000)

e Form FD 9000-33 Wetland Condition Index Vegetation Field Form (FS 7000)
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FQ 1000. FIELD QUALITY CONTROL REQUIREMENTS

Field quality control measures monitor the sampling event to ensure that the collected samples
are representative of the sample source.

Field-collected blanks must demonstrate that the collected samples have not been
contaminated by:

e The sampling environment
¢ The sampling equipment

¢ The sample container

e The sampling preservatives
e Sample transport

e Sample storage

FQ 1100. Sample Containers

Sample containers must be free from contamination by the analytes of interest or any interfering
constituents and must be compatible with the sample type.

FQ 1200. Sampling Operations

1. When collected, analyze all quality control samples for the same parameters as the
associated samples.

1.1. When collected, collect blanks for the following parameter groups and tests:

e Volatile Organics

e Extractable Organics

e Metals

e Ultratrace Metals

¢ Inorganic Nonmetallics

e Radionuclides

e Petroleum Hydrocarbons and Oil & Grease

e Volatile Inorganics

e Aggregate Organics except Biochemical Oxygen Demand
1.2. Blanks are not required for:

e Microbiological (all types)

e Toxicity

e Field parameters such as pH, Specific Conductance, Residual Chlorine,
Temperature, Light Penetration, Dissolved Oxygen, ORP and Salinity

e Radon

¢ Algal Growth Potential

¢ Biological Community

e Physical and Aggregate Properties
¢ Biochemical Oxygen Demand
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2. Preserve, transport, document and handle all quality control samples as if they were
samples. Once collected, they must remain with the sample set until the laboratory has
received them.

3. Except for trip blanks, prepare all quality control samples on-site in the field.
3.1. Do not prepare precleaned equipment blanks in advance at the base of operations.
3.2. Do not prepare field-cleaned equipment blanks after leaving the sampling site.

4. Perform and document any field QC measures specified by the analytical method (such as
trip blanks for volatile organics).

FQ 1210.  QUALITY CONTROL BLANKS

Collect field quality control blanks to monitor the sample collection process, decontamination
procedures, quality of sample preservatives and sample storage and transport conditions, to
help ensure that samples are representative of the sampling source and have not been
artificially contaminated by the sample collection process.

FQ 1211. Precleaned Equipment Blanks

1. UsE: Monitors on-site sampling environment, sampling equipment decontamination, sample
container cleaning, the suitability of sample preservatives and analyte-free water, and sample
transport and storage conditions for water, waste, soil, or sediment samples.

2. Collect these blanks using sampling equipment that has been brought to the site precleaned
and ready for use. The cleaning procedures used for the blank collection must be identical to
those used for the field sample collection.

3. Collect these blanks before the equipment set has been used.

4. Prepare equipment blanks by rinsing the sampling equipment set with the appropriate type
of analyte-free water and collecting the rinse water in appropriate sample containers (see FQ
1100).

FQ 1212. Field-Cleaned Equipment Blanks

1. UsE: Monitors on-site sampling environment, sampling equipment decontamination, sample
container cleaning, the suitability of sample preservatives and analyte-free water, and sample
transport and storage conditions.

2. Collect these blanks using sampling equipment that has been cleaned in the field (i.e.,
between sampling points). The cleaning procedures used for the blank collection must be
identical to those used for the field sample collection.

3. Prepare field-cleaned equipment blanks immediately after the equipment is cleaned in the
field and before leaving the sampling site.

4. Prepare equipment blanks by rinsing the sampling equipment set with the appropriate type
of analyte-free water and collecting the rinse water in appropriate sample containers (see FQ
1100).

4.1. Forintermediate sampling devices or equipment, site-water rinsing is defined as the
decontamination step, if this is the only cleaning that will be performed on the equipment
prior to collecting the sample.

4.1.1. Inthis case, collect the equipment blank after rinsing the intermediate device 3
times with site water

4.1.2. Follow the site-water rinses with 3 rinses using analyte-free water.

4.1.3. Collect the equipment blank with a subsequent rinse of the device using
additional analyte-free water to collect sufficient blank volume.
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FQ 1213. Trip Blanks

1. UsE: Monitors sample container cleaning, the suitability of sample preservatives and
analyte-free water, and sample transport and storage conditions.

2. The organization that is providing the VOC vials must provide the trip blanks by filling two or
more VOC vials with analyte-free water and preservatives (if needed).

2.1. To prevent degradation of the trip blank, long-term storage of prepared trip blanks is
not recommended.

3. These blanks are applicable if samples are to be analyzed for volatile constituents (volatile
organics, methyl mercury, etc.) in water, waste, soils, or sediments.

4. Place a set of trip blanks in each transport container used to ship/store empty VOC vials.
They must remain with the VOC vials during the sampling episode and must be transported to
the analyzing laboratory in the same shipping or transport container(s) as the VOC samples.

4.1  When samples from more than one site are transported in the same ice chest, the
same trip blank may be used for all of the samples, provided all samples and the trip blank
are analyzed at the same lab.

5. Trip blanks must be opened only by the laboratory after the blank and associated samples
have been received for analysis. The trip blank must be analyzed by the method(s) used to
analyze the associated samples.

FQ 1214. Field Blanks

1. UsE: Monitors on-site sampling environment, sample container cleaning, the suitability of
sample preservatives and analyte-free water, and sample transport and storage conditions for
water, waste, soil or sediment samples.

2. Prepare field blanks by pouring analyte-free water into sample containers for each
parameter set to be collected.

3. Field blanks are not required if equipment blanks (FQ 1211 or FQ 1212) are collected.

FQ 1220. FIELD DUPLICATES
1. UsEe: Designed to measure the variability in the sampling process.
2. GENERAL CONSIDERATIONS:

2.1.  Collect duplicates by repeating (simultaneously or in rapid succession) the entire
sample acquisition technique that was used to obtain the first sample.

2.1.1. Collect, preserve, transport and document duplicates in the same manner as the
samples. These samples are not considered laboratory duplicates.
2.2.  When collected, analyze field duplicates for the same parameters as the associated
samples.
2.3. If possible, collect duplicate samples from sampling locations where contamination is
present.

2.4.  Field duplicates must be collected if required by the analytical method and as
required by a DEP program.

FQ 1221. Water Duplicates

Collect water duplicates by sampling from successively collected volumes (i.e., samples from
the next volume of sample water).
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FQ 1222. Soil Duplicates

Collect soil duplicates from the same sample source (i.e., soil from the same soil sampling
device).

FQ 1230.  MANDATORY FIELD QUALITY CONTROLS

1. The respondent, permittee or contractor and the sampling organization are responsible for
ensuring that blanks (excluding trip blanks) are collected at a minimum of 5% of each reported
test result/matrix combination for the life of a project.
1.1. Collect at least one blank for each reported test result/matrix combination each year
for each project.
1.2. If a party wishes to claim that a positive result is due to external contamination
sources during sample collection, transport or analysis, then at least one field collected
blank (excludes trip blanks) must have been collected at the same time the samples were
collected and analyzed with the same sample set.
1.3. A project will be defined by the organization responsible for collecting the samples
for the project.
1.3.1. When applicable, define the scope of the project in conjunction with the
appropriate DEP authority.
2. When collecting a set of blanks, use the following criteria:
2.1.  Equipment Blanks:

2.1.1. Collect field-cleaned equipment blanks if any sample equipment decontamination
is performed in the field.

2.1.2. If no decontamination is performed in the field, collect precleaned equipment
blanks if the equipment is not certified clean by the vendor or the laboratory providing
the equipment.

2.1.3. Equipment blanks are not required for volatile organic compounds.
2.2.  Field Blanks:

2.2.1. Collect field blanks if no equipment except the sample container is used to collect
the samples or if the sampling equipment is certified clean by the vendor or the
laboratory providing the equipment.

2.2.1.1. If asample container is used as an intermediate sample collection device,
collect an equipment blank by rinsing the decontaminated collection container as the
substitute for the field blank.

2.2.2. Field blanks are not required for volatile organic compounds.
2.3.  Trip Blanks:

2.3.1. These blanks are applicable if samples are to be analyzed for volatile organic
compounds. See FQ 1213 for frequency, preparation and handling requirements.

3. OPTIONAL QUALITY CONTROL MEASURES

3.1. The method or project may require collection of additional quality control measures
as outlined in FQ 1210 (Blanks), FQ 1220 (Duplicates) and FQ 1240 (Split Samples).

FQ 1240.  SPLIT SAMPLES

The DEP or the client may require split samples as a means of determining compliance or as an
added measure of quality control. Unlike duplicate samples that measure the variability of both
the sample collection and laboratory procedures, split samples measure only the variability
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between laboratories. Therefore, the laboratory samples must be subsamples of the same
parent sample and every attempt must be made to ensure sample homogeneity.

Collect, preserve, transport and document split samples using the same protocols as the related
samples. In addition, attempt to use the same preservatives (if required).

If split samples are incorporated as an added quality control measure, the DEP recommends
that all involved parties agree on the logistics of collecting the samples, the supplier(s) of the
preservatives and containers, the analytical method(s), and the statistics that will be used to

evaluate the data.

FQ 1241. Soils, Sediments, Chemical Wastes and Sludges

Collecting split samples for these matrices is not recommended because a true split sample in
these matrices is not possible.

FQ 1242. Water
Collect split samples for water in one of two ways:

1. Mix the sample in a large, appropriately precleaned, intermediate vessel (a churn splitter is
recommended). This method shall not be used if volatile or extractable organics, oil and grease
or total petroleum hydrocarbons are of interest. While continuing to thoroughly mix the sample,
pour aliquots of the sample into the appropriate sample containers. Alternatively:

2. Fill the sample containers from consecutive sample volumes from the same sampling
device. If the sampling device does not hold enough sample to fill the sample containers, use
the following procedure:

2.1.  Fill the first container with half of the sample, and pour the remaining sample into the
second container.

2.2.  Obtain an additional sample, pour the first half into the second container, and pour
the remaining portion into the first container.

2.3.  Continue with steps described in sections 2.1 and 2.2 above until both containers are
filled.

FQ 1250. QUALITY CONTROL DOCUMENTATION
1. Document all field quality control samples in the permanent field records.
2. At a minimum, record the following information:
¢ The type, time, date and location that the quality control sample was collected; and

o The preservative(s) (premeasured or added amount) and preservation checks
performed.

3. If blanks are collected/prepared by the field organization, maintain records of the following:
e Type of analyte-free water used,;
e Source of analyte-free water (include lot number if commercially purchased);
o Alist of the sampling equipment used to prepare the blank.

If items above are specified in an internal SOP, you may reference the SOP number and
revision date in the field notes. Note any deviations to the procedure in the field notes.

4. For trip blanks, record the following:
o Date and time of preparation
e Storage conditions prior to release to the sample collecting organization
e Type of analyte-free water used
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e Source and lot number (if applicable) of analyte-free water

4.1. Include trip blank information in the sampling kit documentation per FD 2000,
section 2.

5. For duplicates, record the technique that was used to collect the sample.

6. For split samples, identify the method used to collect the samples and the source(s) of the
sample containers and preservatives.
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FS 1000. GENERAL SAMPLING PROCEDURES

See also the following Standard Operating Procedures:
e FA 1000 and 2000 Administrative Procedures
¢ FC 1000 Cleaning/Decontamination Procedures
e FD 1000-9000 Documentation Procedures
¢ FM 1000 Field Planning and Mobilization
¢ FQ 1000 Field Quality Control Requirements

FS 1001. Preliminary Activities

1. Begin each sampling trip with some planning and coordination. Refer to FM 1000 for
recommendations and suggestions on laboratory selection and communication, and field
mobilization.

1.1. DEP recommends that a minimum of two people be assigned to a field team. In
addition to safety concerns, the process of collecting the samples, labeling the containers
and completing the field records is much easier if more than one person is present.

1.2. If responding to incidents involving hazardous substances, DEP recommends that
four or five people be assigned to the team.

2. EQUIPMENT

2.1.  Select appropriate equipment based on the sampling source (see FS 2000 to FS
8200), the analytes of interest and the sampling procedure.

2.1.1. If properly cleaned, sample containers may be used as collection devices or
intermediate containers.

2.2.  The equipment construction must be consistent with the analytes or analyte groups
to be collected (see Tables FS 1000-1 through FS 1000-3).

2.3.  Bring precleaned equipment to the field or use equipment that has been certified
clean by the vendor or laboratory.

3. DEDICATED EQUIPMENT STORAGE

3.1.  Store all dedicated equipment (except dedicated pump systems or dedicated drop
pipes) in a controlled environment.

3.2. If possible, store equipment in an area that is located away from the sampling site. If
equipment other than dedicated pumps or dedicated drop pipes is stored in monitoring
wells, suspend the equipment above the formation water.

3.3.  Securely seal the monitoring well in order to prevent tampering between sampling
events.

3.4. Decontaminate all equipment (except dedicated pumps or drop pipes) before use
according to the applicable procedures in FC 1000.

4. SAMPLE CONTAINERS

4.1. The analyses to be performed on the sample determine the construction of sample
containers.

4.2. Inspect all containers and lids for flaws (cracks, chips, etc.) before use. Do not use
any container with visible defects or discoloration.
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FS 1002. Contamination Prevention
1. CONTAMINATION PREVENTION

1.1. Take special effort to prevent cross contamination and contamination of the
environment when collecting samples. Protect equipment, sample containers and supplies
from accidental contamination.

1.1.1. Do not insert pump tubing, measurement probes, other implements, fingers, etc.
into sample containers or into samples that have been collected for laboratory analysis.

1.1.1.1.  Ifitis necessary to insert an item into the container or sample, ensure
that the item is adequately decontaminated for the analytes of interest to be analyzed
in the sample.

1.1.2. If possible, collect samples from the least contaminated sampling location (or
background sampling location) to the most contaminated sampling location.

1.1.2.1.  Collect the ambient or background samples first and store them in
separate ice chests or shipping containers.

1.1.3. Collect samples in flowing water from downstream to upstream.

1.1.4. Do not store or ship highly contaminated samples (concentrated wastes, free
product, etc.) or samples suspected of containing high concentrations of contaminants in
the same ice chest or shipping container with other environmental samples.

1.1.4.1. Isolate these sample containers by sealing them in separate, untreated
plastic bags immediately after collecting, preserving, labeling, etc.

1.1.4.2. Use a clean, untreated plastic bag to line the ice chest or shipping
container.

1.1.5. Segregate reagents such as preservation acids during storage and transport as
necessary to prevent cross-contamination of samples or other reagents.

2. COMPOSITE SAMPLES
2.1. Do not collect composite samples unless required by permit or DEP program.
2.2.  If compositing is required, use the following procedure:
2.2.1. Select sampling points from which to collect each aliquot.

2.2.2. Using the appropriate sampling technique, collect equal aliquots (same sample
size) from each location and place in a properly cleaned container.

2.2.3. Record the approximate amount of each aliquot (volume or weight).
2.2.4. Add preservative(s), if required.

2.2.5. Label container and make appropriate field notes (see FD 1000-9000).
2.2.6. Notify the laboratory that the sample is a composite sample.

2.2.7. When collecting soil or sediment samples, combine the aliquots of the sample
directly in the sample container with no pre-mixing. Notify the laboratory that the sample
is an unmixed composite sample, and request that the laboratory thoroughly mix the
sample before sample preparation or analysis.

2.2.8. When collecting water composites see FS 2000, section 1.3 or pertinent sections
of other water matrix SOPs for specific details on collection.

FS 1003. Protective Gloves
1. Gloves serve a dual purpose to:
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e Protect the sample collector from potential exposure to sample constituents
e Minimize accidental contamination of samples by the collector

2. The DEP recommends wearing protective gloves when conducting all sampling activities.
They must be worn except when:

e The sample source is considered to be non-hazardous
¢ The samples will not be analyzed for trace constituents

e The part of the sampling equipment that is handled without gloves does not contact
the sample source

3. Do not let gloves come into contact with the sample or with the interior or lip of the sample
container.

4. Use clean, new, unpowdered and disposable gloves.

4.1. DEP recommends latex gloves, however, other types of gloves may be used as long
as the construction materials do not contaminate the sample or if internal safety protocols
require greater protection.

4.2.  Note that certain materials (as might be potentially present in concentrated effluent)
may pass through certain glove types and be absorbed in the skin. Many vendor catalogs
provide information about the permeability of different gloves and the circumstances under
which the glove material might be applicable.

4.3. The powder in powdered gloves can contribute significant contamination and DEP
does not recommend wearing powdered gloves unless it can be demonstrated that the
powder does not interfere with the sample analysis.

5. If gloves are used, change:

o After preliminary activities such as pump placement;

o After collecting all the samples at a single sampling point; or

e If torn, or used to handle extremely dirty or highly contaminated surfaces.
6. Properly dispose of all used gloves.

FS 1004. Container and Equipment Rinsing

When collecting aqueous samples, rinse the sample collection equipment with a portion of the
sample water before taking the actual sample. Sample containers do not need to be rinsed. In
the case of petroleum hydrocarbons, oil & grease or containers with premeasured
preservatives, the sample containers cannot be rinsed.

FS 1005. Fuel-Powered Equipment and Related Activities

1. Place all fuel-powered equipment away from, and downwind of, any site activities (e.g.,
purging, sampling, decontamination). If field conditions preclude such placement (i.e., the wind
is from the upstream direction in a boat), place the fuel source(s) as far away as possible from
the sampling activities and describe the conditions in the field notes.

2. Handle fuel (i.e., filling vehicles and equipment) prior to the sampling day. If such activities
must be performed during sampling, the personnel must wear disposable gloves. Dispense all
fuels, dispose of gloves downwind, and well away from the sampling activities.

3. If sampling at active gas stations, stop sample collection activities during fuel deliveries.
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FS 1006. Preservation, Holding Times and Container Types

1. Preserve all samples according to the requirements specified in Tables FS 1000-4 through
FS 1000-11.

1.1. The information listed in the above-referenced tables supersedes any preservation
techniques, holding time or container type that might be discussed in individual analytical
methods.

1.2. If samples are collected only for total phosphorus and are not for NPDES
compliance, thermal preservation (ice) is not required if the sample containers are pre-
preserved with acid.

2. The preservation procedures in the referenced tables specify immediate preservation.
"Immediate"” is defined as "within 15 minutes of sample collection.” Perform all preservation
on-site (in the field).
2.1.  Preservation is not required if samples can be transported back to the laboratory
within 15 minutes of collecting the sample and

2.1.1. The laboratory begins sample analysis within the 15-minute window and
documents the exact time the analysis began, or

2.1.2. The laboratory adds the appropriate preservatives (including thermal
preservation) within 15 minutes of sample collection and documents the exact time that
the preservation was done.

3. PRESERVING COMPOSITE WATER SAMPLES

3.1. If the sample preservation requires thermal preservation (e.g., <6°C), the samples
must be cooled to the specified temperature.

3.1.1. Manually collected samples to be composited must be refrigerated at a
temperature equal to or less than the required temperature.

3.1.2. Automatic samplers must be able to maintain the required temperature by
packed ice or refrigeration.

3.2.  When chemical preservation is also required, begin the preservation process within
15 minutes of the last collected sample.

3.3. Holding Times for Automatic Samplers:

3.3.1. If the collection period is 24 hours or less, the holding time begins at the last
scheduled sample collection;

3.3.2. If the collection period exceeds 24 hours, the holding time begins with the time
that the first sample is collected.

4. PH ADJUSTED PRESERVATION - Check the pH of pH-adjusted samples according to these
frequencies:

4.1. During the first sampling event at a particular site, check all samples (includes each
groundwater monitoring well, surface water location, or influent/effluent sampling location)
that are pH-adjusted except volatile organics.

4.2. During subsequent visits to a particular site, check at least one sample per
parameter group that must be pH-adjusted.

4.3. If the frequency of sample collection at a specified location is greater than once per
month (i.e., weekly or daily), check the pH of at least one sample per parameter group
(except volatile organics) according to the following schedule:

4.3.1. Weekly sampling: 1 pH check per month
4.3.2. Daily sampling: 1 pH check per week
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4.4. If the frequency of sample collection at a specified location is once per month, check

the pH of at least one sample per parameter group (except volatile organics) quarterly.

4.5.  If site conditions vary from sampling event to sampling event, perform pH checks at
increased intervals.

5. THERMAL PRESERVATION

5.1.  When preservation requirements indicate cooling to a specific temperature, samples

must be placed in wet ice within 15 minutes of sample collection (see 1006, section 2
above). Unless specified, do not freeze samples.

5.2.  All supplies (ice, dry ice, etc.) necessary to meet a thermal preservation requirement

must be onsite for immediate use.

5.3.  Ship samples in wet ice. If samples are cooled to the required temperature before
shipment, samples may be shipped with frozen ice packs if the specified temperature is
maintained during shipment. The sample temperature must not exceed the specified
temperature.

5.4. Ifimmediate freezing is required, dry ice must be available in the field to begin the
freezing process.

FS 1007. Preventive and Routine Maintenance

Preventive maintenance activities are necessary to ensure that the equipment can be used to
obtain the expected results and to avoid unusable or broken equipment while in the field.
Equipment is properly maintained when:

¢ It functions as expected during mobilization; and
e Itis not a source of sample contamination (e.g., dust).

1. Follow the manufacturer's suggested maintenance activities and document all
maintenance. At a minimum, DEP recommends the activities listed on Table FS 1000-12.

2. Maintain documentation for the following information for each piece of equipment or
instrumentation. See FD 3000 also.

2.1. Designate the identity of specific instrumentation in the documentation with a unique

description or code for each instrument unit employed. This identifier may include a
manufacturer name, model number, serial number, inventory number or other unique
identification.

2.2.  Log all maintenance and repair performed for each instrument unit, including routine

cleaning procedures and solution or parts replacement for instrument probes.
2.3. Include the calendar date for the procedures performed.
2.4. Record names of personnel performing the maintenance or repair tasks.
2.5. Describe any malfunctions necessitating repair or service.
2.6. Retain vendor service records for all affected instruments.
2.7. Record the following for rented equipment:

¢ Rental date(s)

e Equipment type and model or inventory number or other description
2.8. Retain the manufacturer’'s operating and maintenance instructions.

FS 1008. Documentation and References

1. REFERENCES: All sampling references must be available for consultation in the field.
These include:
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o DEP SOPs;
e [nternal SOPs;
e Sampling and analysis plans; and/or
e Quality Assurance Project Plans.
2. DOCUMENTATION: Complete and sign all documentation (see FD 1000).

FS 1009. Sample Documentation and Evidentiary Custody
1. SAMPLE DOCUMENTATION

1.1. Document all activities related to a sampling event, including sample collection,
equipment calibration, equipment cleaning and sample transport.

1.2. The required documentation related to each sampling or other field activity is
specified in the associated SOPs; i.e., FQ 1000, FC 1000, the FS series, and the FT series.

1.3. The documentation requirements are also summarized in FD 1000, Field
Documentation. FD 1000 additionally contains a list of example forms published with the
SOPs that may be used to document various activities or as templates for creating
customized forms.

2. LEGAL CHAIN OF CusTODY (COCQC)

The use of legal or evidentiary Chain-of-Custody (COC) protocols is not usually required by
DEP, except for cases involving civil or criminal enforcement. Do not use these procedures for
routine sampling for compliance unless evidentiary custody protocols are specifically mandated
in a permit or other legal order or when required for enforcement actions.

Evidentiary sample custody protocols are used to demonstrate that the samples and/or sample
containers were handled and transferred in such a manner as to eliminate possible tampering.

When a client or situation requires legal COC, use the procedures in FD 7000 to document and
track all time periods associated with the physical possession and storage of sample containers,
samples, and subsamples from point of origin through the final analytical result and sample
disposal.

When legal or evidentiary COC is required, samples must be:

¢ In the actual possession of a person who is authorized to handle the samples (e.g.,
sample collector, laboratory technician);

¢ In the view of the same person after being in their physical possession;
e Secured by the same person to prevent tampering; or
e Stored in a designated secure area.

2.1.  Control and document access to all evidentiary samples and subsamples with
adequate tracking. Documentation must include records about each of the activities and
situations listed below, when applicable to sample evidence, and must track the location and
physical handling of all samples by all persons at all times.

2.1.1. Limit the number of individuals who physically handle the samples as much as

practicable.

2.1.2. When storing samples and subsamples, place samples in locked storage (e.g.,

locked vehicle, locked storeroom, etc.) at all times when not in the possession or view of
authorized personnel.

2.1.3. Alternatively, maintain restricted access to facilities where samples are stored.
Ensure that unauthorized personnel are not able to gain access to the samples at any
time.
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2.1.4. Do not leave samples in unoccupied motel or hotel rooms or other areas where
access cannot be controlled by the person(s) responsible for custody without first
securing samples and shipping or storage containers with tamper-indicating evidence
tape or custody seals. Ice chests or other storage containers used to store sample
containers in hotel rooms may be sealed instead of sealing each sample container
stored within.

2.2.  Use a Chain of Custody form or other transmittal record to document sample
transfers to other parties. Other records and forms may be used to document internal
activities if they meet the requirements for legal chain of custody.

2.3. Legal COC begins when the precleaned sample containers are dispatched to the
field.

2.3.1. The person who relinquishes the prepared sample kits or containers and the
individual who receives the sample kits or containers must sign the COC form unless the
same party provides the containers and collects the samples.

2.3.2. All parties handling the empty sample containers and samples are responsible
for documenting sample custody, including relinquishing and receiving samples, except
commercial common carriers.

2.4.  Shipping Samples under Legal COC
2.4.1. Complete all relevant information on the COC transmittal form or record (see FD
7200, section 2).
2.4.2. Internal records must document the handling of the samples and shipping
containers in preparation for shipment. The names of all persons who have prepared

the shipment must be recorded. All time intervals associated with handling and
preparation must be accounted for.

2.4.3. Place the forms in a sealed waterproof bag and place in the shipping container
with the samples.

2.4.4. Seal the shipping container with tamper-proof seals (see 2.6 below) so that any
tampering can be clearly seen by the individual who receives the samples.

2.4.5. Note: The common carrier does not sign COC records. However, the common
carrier (when used) must be identified.

2.5. Delivering Samples to the Laboratory

2.5.1. Allindividuals who handle and relinquish the sample containers must sign the
transmittal form. The legal custody responsibilities of the field operations end when the
samples are relinquished to the laboratory.

2.6. Chain of Custody Seals: If required, affix tamper-indicating evidence tape or seals to
all sample, storage and shipping container closures when transferring or shipping sample
container kits or samples to another party.

2.6.1. Place the seal so that the closure cannot be opened without breaking the seal.

2.6.2. Record the time, calendar date and signatures of responsible personnel affixing
and breaking all seals for each sample container and shipping container.

2.6.3. Affix new seals every time a seal is broken until continuation of evidentiary
custody is no longer required.

FS 1010. Health and Safety
Implement all local, state and federal requirements relating to health and safety.
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FS 1011. Hazardous Wastes

Investigators and sampling personnel should attempt to follow all local, state and federal
requirements pertaining to the storage and disposal of any hazardous or investigation-derived
wastes (IDW). The discussion below is not intended to describe these requirements and is
provided for informational purposes only.

1. Al IDW should be properly managed so that contamination is not spread into previously
uncontaminated areas.

1.1. IDW typically includes all water, soil, drilling mud, decontamination wastes, discarded
personal protective equipment (PPE), etc. from site investigations, exploratory borings,
piezometer and monitoring well installation, refurbishment, and abandonment, and other
investigative activities. IDW should be containerized at the time it is generated.

1.2. Investigators and sampling personnel should determine if the IDW must be managed
as Resource Conservation and Recovery Act (RCRA) regulated hazardous waste through
appropriate testing or generator knowledge. IDW that is determined to be RCRA regulated
hazardous waste should be managed according to the applicable local, state and federal
requirements.

1.3. IDW thatis not a RCRA regulated hazardous waste but is contaminated above the
Department’s Soil Cleanup Target Levels or the state standards and/or minimum criteria for
ground water quality should be properly disposed of according to the applicable local, state
and federal requirements.

1.4. IDW that is not contaminated or contains contaminants below the Department’s Soil
Cleanup Target Levels or the state standards and/or minimum criteria for ground water
guality may be disposed of onsite if the IDW will not cause a surface water violation.
However, investigators and sampling personnel should first verify that all applicable
regulations have been met before disposal of the IDW.
1.5.  All containers holding IDW should be maintained in good condition:

1.5.1. Containers should be periodically inspected for damage

1.5.2. Personnel should ensure that all required labeling (DOT, RCRA, etc.) is clearly
visible.
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Appendix FS 1000
Tables, Figures and Forms

Table FS 1000-1 Equipment Construction Materials
Table FS 1000-2 Construction Material Selection for Equipment and Sample Containers
Table FS 1000-3 Equipment Use and Construction

Table FS 1000-4 40 CFR Part 136 Table II: Required Containers, Preservation Techniques,
and Holding Times (Water/Wastewater Samples)

Table FS 1000-5 Approved Water and Wastewater Procedures, Containers, Preservation and
Holding Times for Analytes not found in 40 CFR Part 136

Table FS 1000-6 Recommended Sample Containers, Sample Volumes, Preservation
Techniques and Holding Times for Residuals, Soil and Sediment Samples.

Table FS 1000-7 Sample Handling, Preservation and Holding Time Table for SW 846 Method
5035

Table FS 1000-8 Preservation Methods and Holding Times for Drinking Water Samples that
Differ from 40 CFR Part 136, Table Il

Table FS 1000-9 Containers, Preservation and Holding Times for Biosolids Samples and
Protozoans

Table FS 1000-10 Container Materials, Preservation, and Holding Times for Fish and Shellfish

Table FS 1000-11 Holding Times for SPLP or TCLP Extraction, Sample Preparation and
Determinative Analysis

Table FS 1000-12 Preventive Maintenance Tasks

Figure FS 1000-1 Organic Trap Configuration for Collecting Extractable Organics with a
Peristaltic Pump
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Table FS 1000-1

Equipment Construction Materials

Construction
Material*

Acceptable Analyte Groups

Precautions

Metals

316 Stainless Steel

All analyte groups.

Recommended for inorganic nonmetallics, metals, volatile

and extractable organics.

Do not use if weathered, corroded or pitted.2

300-Series
Stainless Steel
(304, 303, 302)

Suitable for all analyte groups (if used, check for corrosion

before use).
Recommended for inorganic nonmetallics, metals, volatile

and extractable organics.

Do not use if weathered, corroded or pitted.” If corroded,
there is a potential for samples to be contaminated with
iron, chromium, copper or nickel.

Check for compatibility with water chemistry for dedicated
applications.

Do not use in low pH, high chloride, or high TDS waters.

Low Carbon Steel
Galvanized Steel
Carbon Steel

Inorganic nonmetallics only.

Coring devices are acceptable for all analyte groups if
appropriate liners are used.

Use Teflon liners for organics.

Use plastic or Teflon liners for metals.

Do not use if weathered, corroded or pitted.?

If corroded, there is a potential for samples to be
contaminated with iron and manganese.

Galvanized equipment will also contaminate with zinc and
cadmium.

If used to collect large samples (e.g., dredges), collect
organic and metal samples may be collected from
portions of the interior of the collected material.

Brass

Inorganic nonmetallics only.

Do not use if weathered, corroded or pitted.2

Plastics®

Teflon and other
fluorocarbon

All analyte groups.

Especially recommended for trace metals and organics.

Easily scratched.
Do not use if scratched or discolored.

polymers

Polypropylene LDPE may not be used for pump tubing when collecting
Polyethylene All analyte groups. for VOCs. Easily scratched. Do not use if scratched or
(All Types) discolored.

Polyvinyl chloride
(PVO)

All analyte groups except extractable and volatile

organics.

Do not use when collecting extractable or volatile
organics samples.
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Table FS 1000-1
Equipment Construction Materials

Col\zllzgfig'fn Acceptable Analyte Groups Precautions

Do not use when collecting extractable or volatile organic
Tygon, Silicone, All analyte groups except extractable and volatile samples (see Table FS 1000-3 for silicone tubing
Neoprene organics. exceptions).

Do not use silicone if sampling for silica.
Viton All anglyt? groups except extractable and volatile Minimize contact with _sample. ' _

organics. Use only if no alternative material exists.
Glass

Glass, borosilicate | All analyte groups except silica and boron. |

Adapted from USGS Field Manual, Chapter 2, January 2000.

! Refers to construction material of the portions of the sampling equipment that come in contact with the sample (e.g., housing of variable speed
submersible pump must be stainless steel if extractable organics are sampled; the housing of a variable speed submersible pump used to sample
metals may be plastic.)

% Corroded/weathered surfaces are active sorption sites for organic compounds.
® Plastics used in connection with inorganic trace element samples (including metals) must be uncolored or white.

* May be allowable for specialized parts where no alternative material exists (e.g., Viton seals are the best available seal for some dedicated pump
systems), however, contact with the sample must be minimized.
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Table FS 1000-2
Construction Material Selection for EQuipment and Sample Containers

Analyte Group

Acceptable Materials

Extractable Organics (see Table FS 1000-3 for
silicone tubing exceptions)

Teflon

Stainless steel

Glass

Polypropylene (All types)

Polyethylene (All types)

All parts of the system including connectors
and gaskets must be considered — Viton may
be used if no other material is acceptable.

Volatile Organics (see Table FS 1000-3 for
silicone tubing exceptions)

Teflon

Stainless steel

Glass

Polypropylene (All types)

Polyethylene (All types excluding LDPE)

All parts of the system including connectors
and gaskets must be considered — Viton may
be used if no other material is acceptable.

Metals

Teflon

Stainless steel

Polyethylene (All types)
Polypropylene (All types)

Tygon, Viton, Silicone, Neoprene
PVC

Glass (except silica and boron)

Ultratrace Metals

Teflon

Polyethylene (All types)
Polypropylene (All types)
Polycarbonate

Mercury must be in glass or Teflon

Inorganic Nonmetallics

Teflon

Stainless steel

Low carbon, Galvanized or Carbon steel
Polyethylene (All types)

Polypropylene (All types)

Tygon, Viton, Silicone, Neoprene

PVC

Glass

Brass
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Table FS 1000-2

Construction Material Selection for EQuipment and Sample Containers

Analyte Group

Acceptable Materials

Microbiological samples

Teflon

Stainless steel

Polyethylene (All types)

Polypropylene (All types)

Tygon, Viton, Silicone, Neoprene

PVC

Glass

Sterilize all sample containers.

Thoroughly clean sampling equipment and
rinse several times with sample water before
collection. Sampling equipment does not
reguire sterilization

Do not rinse sample containers
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Table FS 1000-3
Equipment Use and Construction

EQUIPMENT CONSTRUCTION USE PERMISSIBLE ANALYTE GROUPS RESTRICTIONS AND PRECAUTIONS
HOUSING® TUBING
WATER SAMPLING
GROUNDWATER
1 Positive displacement pumps2
a. Submersible SS, Teflon SS, Teflon, [Purging [All analyte groups %5 must be variable speed
(turbine, helical rotor, gear driven) PEM pp
Sampling All analyte groups % must be variable speed
SS, Teflon Non-inert®  |Purging All analyte groups > must be variable speed; polishing
required
Sampling IAll analyte groups except volatile and Must be variable speed
extractable organics If sampling for metals, the tubing must
be non-metallic if not SS
Non-inert® Non-inert®  |[Purging All analyte groups **> must be variable speed; polishing
required’
Sampling IAll analyte groups except volatile and Must be variable speed
extractable organics If sampling for metals, the tubing must
be non-metallic if not SS
b. Bladder pump (no gas contact) SS, Teflon, PE, PP or [SS, Teflon, [Purging All analyte groups %> must be variable speed
PVC if permanently [PE'*, PP
installed i
Sampling All analyte groups ** must be variable speed
Bladder must be Teflon if sampling for
volatile or extractable organics or PE
or PP if used in portable pumps
SS, Teflon, PE, PP |Non-inert®  |Purging All analyte groups % must be variable speed; polishing
required’
This configuration is not
| recommended
Sampling IAll analyte groups except volatile and ** must be variable speed
extractable organics If sampling for metals, the tubing must
be non-metallic if not SS
Non-inert® Non-inert®  |[Purging All analyte groups % must be variable speed; polishing
required
Sampling IAll analyte groups except volatile and ** must be variable speed; polishing
extractable organics required7

If sampling for metals, the tubing must

be non-metallic if not SS
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Table FS 1000-3
Equipment Use and Construction

EQUIPMENT CONSTRUCTION USE PERMISSIBLE ANALYTE GROUPS RESTRICTIONS AND PRECAUTIONS
HOUSING® TUBING
2. Suction lift pumps
a. Centrifugal N/A SS, Teflon, |Purging All analyte groups * foot-valve required
PE"™, PP Must be variable speed
N/A Non-inert®  |Purging All analyte groups * foot-valve required; polishing required’
Must be variable speed
b. Peristaltic N/A SS, Teflon, |Purging All analyte groups * foot-valve required; polishing required’
PE™, PP or continuous pumping required
Must be variable speed
Sampling IAll analyte groups * Silicone tubing in pump head
Must be variable speed
N/A Non-inert®  |Purging All analyte groups * foot-valve required
Must be variable speed
Sampling IAll analyte groups except volatile and * Silicone tubing in pump head
extractable organics Must be variable speed
3. Bailers SS, Teflon, PE, PP |N/A Purging All analyte groups None; not recommended
N/A Sampling All analyte groups None; not recommended
Non-inert® N/A Purging IAll analyte groups except volatile and None; not recommended
extractable organics If sampling for metals, the tubing must
be non-metallic if not SS
Sampling All analyte groups except volatile and None; not recommended
extractable organics If sampling for metals, the tubing must
be non-metallic if not SS
SURFACE WATER
1. Intermediate containers such as pond [SS, Teflon, Teflon-  |N/A Grab sampling |All analyte groups None
sampler, scoops, beakers, buckets, coated, PE, PP
and dippers
Glass N/A IAll analyte groups except boron and None
fluoride
Non-inert® N/A IAll analyte groups except volatile and None

extractable organics
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Table FS 1000-3
Equipment Use and Construction

Inorganic nonmetallics in groundwater

Metals in groundwater and static
wastewater and surface water

Metals in moving surface water (i.e.,
river/stream)

EQUIPMENT CONSTRUCTION SE PERMISSIBLE ANALYTE GROUPS RESTRICTIONS AND PRECAUTIONS
HOUSING" TUBING
. Nansen, Kemmerer, Van Dorn, Alpha [SS, Teflon, Teflon-  [N/A Specific depth  |All analyte groups None
and Beta Samplers, Niskin (or coated, PE, PP grab sampling
equivalent)
Non-inert® N/A IAll analyte groups except volatile and None
extractable organics
. DO Dunker SS, Teflon, glass, PE,|N/A \Water column  |All analyte groups None
PP composite
sampling
Bailers — double valve SS, Teflon, PE, PP |N/A Grab sampling  |All analyte groups None
Non-inert® N/A Grab sampling |All analyte groups except volatile and None
extractable organics If sampling for metals, the tubing must
be non-metallic if not SS
. Peristaltic pump N/A SS, Teflon, [Specific depth  |All analyte groups Silicone tubing in pump head
PE"* PP  lsampling Must be variable speed
N/A Non-inert® IAll analyte groups except volatile and Silicone tubing in pump head
extractable organics Must be variable speed
FIELD FILTRATION UNITS N/A Dissolved Inorganic nonmetallics and metals in Must use a 0.45 um filter
constituents surface water

Must use a 0.45 um filter

Must use in-line, high capacity, one-
piece molded filter that is connected
to the outlet of a pump; no
intermediate vessels; positive
pressure PE, PP & Teflon bailers
acceptable

Must use a 1 um filter in groundwater, a
0.45 um filter in surface water

Must use positive pressure device, but
an intermediate vessel may be used.

Use a 0.45 um filter
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Table FS 1000-3
Equipment Use and Construction

PERMISSIBLE ANALYTE GROUPS

HOUSING®

RESTRICTIONS AND PRECAUTIONS

TUBING

SOLID SAMPLING

SoILs

Teflon-coated,
aluminum , PE, PP

Compositing or  |All analyte groups except volatile organics
homogenizing

1. Core barrel (or liner) SS, Teflon, glass, N/A Sampling All analyte groups® ° 10 11
Teflon-coated,
aluminum, PE, PP
Non-inert® N/A Sampling All analyte groups 2
nonmetallics
Non-inert® metals N/A Sampling All analyte groups -
2. Trowel, scoop, spoon or spatula SS, Teflon, Teflon-  |N/A Sampling All analyte groups®
coated, PE, PP
Compositing All analyte groups except volatile organics [Samples for volatile organics must be
grab samples
Plastic N/A Sampling and IAll analyte groups except volatile and None
compositing extractable organics Must be nonmetallic if not SS
3. Mixing tray (pan) SS, Teflon, glass, N/A Sampling All analyte groups® H

Page 17 of 45

Teflon-coated,
aluminum, PE, PP

Non-inert® N/A Compositing or  |All analyte groups 12 must be nonmetallic if not SS
homogenizing
4. Shovel, bucket auger SS N/A Sampling All analyte groups® None
Non-SS N/A Sampling All analyte groups® o1z
5. Split spoon SS or carbon steel w/ |[N/A Sampling All analyte groups® f0.11.12
Teflon insert
6. Shelby tube SS N/A Sampling All analyte groups®
Carbon steel N/A Sampling All analyte groups 1012
SEDIMENT
1. Coring devices SS, Teflon, glass, N/A Sampling All analyte groups® A0
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Table FS 1000-3
Equipment Use and Construction

EQUIPMENT CONSTRUCTION SE PERMISSIBLE ANALYTE GROUPS RESTRICTIONS AND PRECAUTIONS
HOUSING® TUBING
Non-inert® N/A Sampling All analyte groups 1
nonmetallics
Non-inert® metals N/A Sampling All analyte groups A0
. Grab - Young, Petersen, Shipek Teflon, Teflon-lined, |N/A Sampling All analyte groups® None
SS
Carbon steel N/A Sampling All analyte groups oLt
. Dredges — Eckman, Ponar, Petit Ponar [SS N/A Sampling All analyte groups® None
Van Veen
Carbon steel, brass  [N/A Sampling All analyte groups o
4. Trowel, scoop, spoon or spatula SS, Teflon, Teflon-  |N/A Sampling All analyte groups®
coated, PE, PP
Compositing All analyte groups except volatile organics [Samples for volatile organics must be
grab samples
Plastic N/A Sampling and IAll analyte groups except volatile and None
compositing extractable organics must be nonmetallic if not SS
. Mixing tray (pan) SS, Teflon, glass, N/A Sampling All analyte groups® H
Teflon-coated,
aluminum, PE, PP
Compositing or  |All analyte groups except volatile organics [**
homogenizing
Non-inert® N/A Compositing or  |All analyte groups except volatile and none
homogenizing extractable organics " must be nonmetallic if not SS
WASTE™
Scoop SS N/A Liquids, solids & [All analyte groups® Cannot collect deeper phases
sludges
Spoon SS N/A Solids, sludges |All analyte groups® Cannot collect deeper phases
Push tube Iss [N/A [Solids, sludges JAll analyte groups® [Cannot collect deeper phases
Auger Iss IN/A ISolids JAll analyte groups® [None
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Table FS 1000-3
Equipment Use and Construction

EQUIPMENT CONSTRUCTION SE PERMISSIBLE ANALYTE GROUPS RESTRICTIONS AND PRECAUTIONS
HOUSING® TUBING
Sediment sampler SS N/A Impoundments, |All analyte groups® None
piles
Ponar dredge SS N/A Solids, sludges &All analyte groups® None
sediments
Coliwasa, Drum thief |Glass N/A LLiquids, sludges JAll analyte groups [None
Mucksucker, Dipstick Teflon Liquids, sludges [All analyte groups Not recommended for tanks > 11 feet
deep
Bacon bomb Iss [N/A LLiquids [All analyte groups® [Not recommended for viscous wastes
Bailer SS, Teflon N/A Liquids All analyte groups® Do not use with heterogeneous wastes
Not recommended for viscous wastes
Peristaltic pump N/A Teflon, Liquids All analyte groups except volatile organics |Do not use in flammable atmosphere
Glass Not recommended for viscous wastes
Backhoe bucket Steel N/A Solids, Sludges Difficult to clean
\Volatiles and metals must be taken from
the interior part of the sample
Split spoon Iss [N/A [Solids [All analyte groups® |
Roto-Hammer Steel N/A Solids All analyte groups® Physically breaks up sample
Not for flammable atmospheres
Acronyms:
N/A not applicable
SS stainless steel
HDPE high-density polyethylene

PE polyethylene
PVvC polyvinyl chloride
PP polypropylene
LDPE low density polyethylene14
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Table FS 1000-3
Equipment Use and Construction

! Refers to tubing and pump housings/internal parts that are in contact with purged or sampled water (interior and exterior of delivery tube, inner
lining of the discharge tube, etc.).

% If used to collect volatile or extractable organics, all power cords and other tubing must be encased in Teflon, PE or PP.

* If used as a non-dedicated system, pump must be completely disassembled, if practical, and cleaned between wells.

* Delivery tubing must be precleaned and precut at the base of operations or laboratory. If the same tubing is used during the sampling event, it
must be cleaned and decontaminated between uses.

® In-line check valve required.

® “Non-inert” pertains to materials that are reactive (adsorb, absorb, etc.) to the analytes being sampled. For organics, materials include rubber,
plastics (except PE and PP), and PVC. For metals, materials include brass, galvanized, and carbon steel.

"“Polishing”: When purging for volatile or extractable organics, the entire length of tubing or the portion which comes in contact with the formation
water must be constructed of Teflon, SS, PE or PP. If other materials (e.g., PVC, garden hoses, etc.) are used, the following protocols must be
followed: 1) slowly withdraw the pump from the water column during the last phase of purging, to remove any water from the well that may have
contacted the exterior of the pump and/or tubing; 2) remove a single well volume with the sampling device before sampling begins. Do not use
Tygon for purging if purgeable or extractable organics are of interest. Polishing is not recommended; use of sampling equipment constructed of
appropriate materials is preferred.

® Do not use if collecting for hexavalent chromium (Chromium*)

° If samples are sealed in the liner for transport to the laboratory, the sample for VOC analysis must be taken from the interior part of the core.

19| a non-stainless steel (carbon steel, aluminum) liner, core barrel or implement is used, take the samples for metals, purgeable organics and
organics from the interior part of the core sample.

' Aluminum foil, trays or liners may be used only if aluminum is not an analyte of interest.

2 If non-inert-liner, core barrel or implement is used, take samples from the interior part of the collected sample.

3 If disposable equipment of alternative construction materials is used, the construction material must be compatible with the chemical composition
of the waste, cannot alter the characteristics of the waste sample in any way, and cannot contribute analytes of interest or any interfering
components.

 LDPE may not be used for pump tubing when collecting VOCs.
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Table FS1000-4
40 CFR Part 136 TABLE II: Required Containers, Preservation Techniques, and Holding Times*
Applicable to all Non-Potable Water Samples (includes wastewater, surface water, and groundwater)

Parameter No./Name (refers to parameter number on Tables IA,B,
C,D,E, F, G &H as noted)

Table IA—Bacterial Tests:

Container?

Preservation2 3

Maximum holding time*

1-5. Coliform, total, fecal, and E. coli PA, G Cool, <10 °C, 0.0008% Na,S;03° 8 hours .23
6. Fecal streptococci PA, G Cool, <10 °C, 0.0008% Na,S,04° 8 hours 2
7. Enterococci PA, G Cool, <10 °C, 0.0008% Na,S,05° 8 hours 22
8. Salmonella Cool, <10 °C, 0.0008% Na,S,03° 8 hours 2

Table IA— Aquatic Toxicity Tests:
9-12. Toxicity, acute and chronic

P,FP, G Cool, <6 °C 6 36 hours

Table IB—Inorganic Tests:

1. Acidity P,FP, G Cool, <6 °c18 14 days

2. Alkalinity P,FP, G Cool, <6 °C!8 14 days

4. Ammonia P,FP, G Cool, <6 °C8 H,S04 to pH<2 28 days

9. Biochemical oxygen demand P,FP, G Cool, <6 °C?8 48 hours

10. Boron P, FP, or Quartz HNO; to pH<2 6 months

11. Bromide P,FP, G None required 28 days

14. Biochemical oxygen demand, carbonaceous P,FPG Cool, <6 °C?8 48 hours

15. Chemical oxygen demand P,FP, G Cool, 6 °C*8, H,SO4 to pH<2 28 days

16. Chloride P,FP, G None required 28 days

17. Chlorine, total residual P,G None required Analyze within 15 minutes
21. Color P,FP, G Cool, <6 °C!8 48 hours

23-24. Cyanide, total or available (or CATC)and free P,FP, G Cool, .S6 C*, N.aOI-.I t.o pH>1O e | 14 days

reducing agent if oxidizer is present 5

25. Fluoride P None required 28 days

27. Hardness P,FP, G HNO; or H,SO4 to pH<2 6 months

28. Hydrogen ion (pH) P,FP, G None required Analyze within 15 minutes
31, 43. Kjeldahl and organic N P,FP, G Cool, <6 °C18, H,SO, to pH<?2 28 days

Table IB—Metals”:

7 18. Chromium VI P,FP, G

Cool, <6 °C*8, pH =9.3-9.7%

28 days
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Table FS1000-4
40 CFR Part 136 TABLE II: Required Containers, Preservation Techniques, and Holding Times*
Applicable to all Non-Potable Water Samples (includes wastewater, surface water, and groundwater)

Container!

Preservation2 3

Maximum holding time*

C, D,E, F, G & H as noted)

35. Mercury (CVAA) P,FP, G HNO; to pH<2 28 days
35. Mercury (CVAES) FP, G; and FP-lined cap | 5 mL/L 12N HCl or 5 mL/L BrCI* 90 days "
3,5-8, 12, 13, 19, 20, 22, 26, 29, 30, 32-34, 36, 37, 45,
47,51, 52, 5860, 62, 63, 70— 72, 74, 5. Metals, P,FP, G HNOs to pH<2, oratleast 24 hours | ¢ o e
. prior to analysis?®
except boron, chromium VI, and mercury.
Table IB—Inorganic Tests (continued):
38. Nitrate P,FP, G Cool, <6 °C!8 48 hours
39. Nitrate-nitrite P,FP, G Cool, <6 °C?8, H,SO4 to pH<2 28 days
40. Nitrite P,FP, G Cool, <6 °C!8 48 hours
41. Oil and grease G Cool, <6 °C?8, HCl or H2SO4 to pH<2 | 28 days
°M18
42. Organic Carbon P,FP, G ggglz <6 °C**HC, H,S04, 0r HPOsto | days
44. Orthophosphate P,FP, G Cool, <6 °C18, « Filter within 15 minutes;,

Analyze within 48 hours

46. Oxygen, Dissolved Probe

G, Bottle and top

None required

Analyze within 15 minutes

47. Winkler G, Bottle and top Fix on site and store in dark 8 hours
48. Phenols G Cool, <6 °C?8 H,SO4 to pH<2 28 days
49. Phosphorous (elemental) G Cool, <6 °C?8 48 hours
50. Phosphorous, total P,FP, G Cool, 6 °C*8, H,SO4 to pH<2 28 days
53. Residue, total P,FP, G Cool, <6 °C18 7 days
54. Residue, Filterable P,FP, G Cool, <6 °C!8 7 days
55. Residue, Nonfilterable (TSS) P,FP, G Cool, <6 °C8 7 days
56. Residue, Settleable P,FP, G Cool, <6 °C!8 48 hours
57. Residue, Volatile P,FP, G Cool, <6 °C!8 7 days
61. Silica P or Quartz Cool, <6 °C!8 28 days
64. Specific conductance P,FP, G Cool, <6 °C?8 28 days
65. Sulfate P,FP, G Cool, <6 °C!8 28 days
66. Sulfide P.FP.G Cool, <6 °C?8, add zinc acetate plus 7 days

sodium hydroxide to pH>9
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Table FS1000-4
40 CFR Part 136 TABLE II: Required Containers, Preservation Techniques, and Holding Times*
Applicable to all Non-Potable Water Samples (includes wastewater, surface water, and groundwater)

Container!

Preservation2 3

Maximum holding time*

C, D,E, F, G & H as noted)
67. Sulfite

None required

Analyze within 15 minutes

68. Surfactants P,FP, G Cool, <6 °C!8 48 hours
69. Temperature P,FP, G None required Analyze
73. Turbidity P,FP, G Cool, <6 °C!8 48 hours

Table IC—Organic Tests®
13, 18-20, 22, 24-28, 34-37, 39-43, 45-47, 56, 76,

i <R °C18 0, 5
104, 105, 108-111, 113. Purgeable Halocarbons G, FP-lined septum Cool, <6 °C*%, 0.008% Na2S20s 14 days
<R °C18 0, 5
6, 57, 106. Purgeable aromatic hydrocarbons G, FP-lined septum gﬁozl’ <6 °C*, 0.008% Na;5;0", HClto | days®
<R °C18 0,
3, 4. Acrolein and acrylonitrile G, FP-lined septum Cool, <6 °C*, 0.008% Na;S;0s, pH 10 | 1 days®

4-5

7 days until extraction, 40 days

23, 30, 44, 49, 53, 77, 80, 81, 98, 100, 112. Phenols** | G, FP-lined cap Cool, <6 °C?8, 0.008% Na,S,03 .
after extraction
7, 38. Benzidines!! - *? G, FP-lined cap Cool, <6 °C18, 0.008% NayS,03° 7 days until extraction **
14, 17, 48, 50-52. Phthalate esters 1 G, FP-lined cap Cool, <6 °C18 7 days unti gxtractlon, 40 days
after extraction
°M18 i 0, 1 1
89-84. Nitrosaminestt . 1 G, FP-lined cap Cool, <6 °C*, store in dark, 0.008% 7 days until extraction, 40 days
NazS;03° after extraction
88-94. PCBst! G, FP-lined cap Cool, <6 °C# 1 year until extraction, 1 year
after extraction
°M18 i 0, 1 1
54, 55, 75, 79. Nitroaromatics and isophorone 11 G, EP-lined cap Cool, <6 °C*8, store in dark, 0.008% 7 days until extraction, 40 days
Na,S;05° after extraction
1,2,5,8-12, 32, 33,58, 59, 74, 78, 99, 101. G. EP-lined ca Cool, <6 °C'8store in dark, 0.008% 7 days until extraction, 40 days
Polynuclear aromatic hydrocarbons ’ P Na,S;05° after extraction
15, 16, 21, 31, 87. Haloethers™: G, FP-lined cap Cool, <6 °C18, 0.008% Na,S,0:° 7 days unal extraction, 40 days
after extraction
29, 35-37, 63-65, 107. Chlorinated hydrocarbons 1 G, FP-lined cap Cool, <6 °C?8 7 days until extraction, 40 days

after extraction
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Table FS1000-4
40 CFR Part 136 TABLE II: Required Containers, Preservation Techniques, and Holding Times*
Applicable to all Non-Potable Water Samples (includes wastewater, surface water, and groundwater)

Container!

Preservation2 3

Maximum holding time*

C, D,E, F, G & H as noted)
60-62, 66-72, 85, 86, 95-97, 102, 103. CDDs/CDFs 11

Aqueous Samples: Field and Lab Preservation G Cool, <6 °C?8, 0.008% Na,S,03° , pH<9 | 1 year
Solids and Mixed-Phase Samples: Field G Cool, <6 °C 7 days
Preservation
Tissue Samples: Field Preservation G Cool, <6 °C!8 24 hours
Sohd;, Mixed-Phase, and Tissue Samples: Lab G Freeze, <-10 °C 1 year
Preservation
114-118. Alkylated phenols G Cool, <6 °C, H,SO04 to pH<2 28 days unti extrgcﬂon, 40
days after extraction
°M18 0,
119, Adsorbable Organic Halides (AOX) G Cool, <6 °C18, 0.008% Na;S,03 HNO3 | Hold at least 3 days, but not

to pH<2

more than 6 months

120. Chlorinated Phenolics

Cool,<6 °C!8, 0.008% Na,S:03 H,SO4
to pH<2

30 days until acetylation, 30
days after acetylation.

Table ID—Pesticides
Tests: 1-70. Pesticides!
Table IE—Radiological Tests:

1-5. Alpha, beta, and radium

G, FP-lined cap

Cool, <6 °C18, pH 5-9 **°

7 days until extraction, 40 days
after extraction

Table IH—Bacterial Tests:

Cool, <10 °C, 0.008% Na»S,03

1. E. coli PA, G, G Na,S,03°Cool, <10 °C, 0.008% 8 hours 2 hours®
Na28203 5
° 0
2. Enterococci PA, G Cool, <10°°C, 0.008% Na,S-0s 8 hours 22

Na282035

Table IH—Protozoan Tests:
8. Cryptosporidium

LDPE; field filtration

0-10°C

96 hours.?

9. Giardia

LDPE; field filtration

0-10°C

96 hours?:

16 17 18 1920721 2223 24

*Reference: This table is adapted from Table 1, 40 CFR, Ch.I, Part 136.3, Identification of Test Procedures, 7-1-13 Edition, including all footnotes listed below.
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40 CFR Part 136 TABLE II: Required Containers, Preservation Techniques, and Holding Times*
Applicable to all Non-Potable Water Samples (includes wastewater, surface water, and groundwater)

L “P” is polyethylene; “FP” is fluoropolymer (polytetrafluoroethylene (PTFE; Teflon®), or other fluoropolymer, unless stated otherwise
in this Table II; “G” is glass; “PA” is any plastic that is made of a sterlizable material (polypropylene or other autoclavable plastic);
“LDPE" is low density polyethylene.

2 Except where noted in this Table Il and the method for the parameter, preserve each grab sample within 15 minutes of collection.
For a composite sample collected with an automated sampler (e.g., using a 24-hour composite sampler; see 40 CFR 122.21(g)(7)(i)
or 40 CFR Part 403, Appendix E), refrigerate the sample at <6 °C during collection unless specified otherwise in this Table Il or in the
method(s). For a composite sample to be split into separate aliquots for preservation and/or analysis, maintain the sample at <6 °C,
unless specified otherwise in this Table Il or in the method(s), until collection, splitting, and preservation is completed. Add the
preservative to the sample container prior to sample collection when the preservative will not compromise the integrity of a grab
sample, a composite sample, or an aliquot split from a composite sample; otherwise, preserve the grab sample, composite sample,
or aliquot split from a composite sample within 15 minutes of collection. If a composite measurement is required but a composite
sample would compromise sample integrity, individual grab samples must be collected at prescribed time intervals (e.g., 4 samples
over the course of a day, at 6-hour intervals). Grab samples must be analyzed separately and the concentrations averaged.
Alternatively, grab samples may be collected in the field and composited in the laboratory if the compositing procedure produces
results equivalent to results produced by arithmetic averaging of the results of analysis of individual grab samples. For examples of
laboratory compositing procedures, see EPA Method 1664A (oil and grease) and the procedures at 40 CFR 141.34(f)(14)(iv) and (v)
(volatile organics).

® When any sample is to be shipped by common carrier or sent via the U.S. Postal Service, it must comply with the Department of
Transportation Hazardous Materials Regulations (49 CFR Part 172). The person offering such material for transportation is
responsible for ensuring such compliance. For the preservation requirements of Table II, the Office of Hazardous Materials, Materials
Transportation Bureau, Department of Transportation has determined that the Hazardous Materials Regulations do not apply to the
following materials: Hydrochloric acid (HCI) in water solutions at concentrations of 0.04% by weight or less (pH about 1.96 or
greater); Nitric acid (HNO3) in water solutions at concentrations of 0.15% by weight or less (pH about 1.62 or greater); Sulfuric acid
(H2S04) in water solutions at concentrations of 0.35% by weight or less (pH about 1.15 or greater); and Sodium hydroxide (NaOH)
in water solutions at concentrations of 0.080% by weight or less (pH about 12.30 or less).

*Samples should be analyzed as soon as possible after collection. The times listed are the maximum times that samples may be held
before the start of analysis and still be considered valid. Samples may be held for longer periods only if the permittee or monitoring
laboratory has data on file to show that, for the specific types of samples under study, the analytes are stable for the longer time, and
has received a variance from the Regional Administrator under Sec. 136.3(e). For a grab sample, the holding
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Applicable to all Non-Potable Water Samples (includes wastewater, surface water, and groundwater)

time begins at the time of collection. For a composite sample collected with an automated sampler (e.g., using a 24-hour composite
sampler; see 40 CFR 22.21(g)(7)(i) or 40 CFR part 403, Appendix E), the holding time begins at the time of the end of collection of
the composite sample. For a set of grab samples composited in the field or laboratory, the holding time begins at the time of
collection of the last grab sample in the set. Some samples may not be stable for the maximum time period given in the table. A
permittee or monitoring laboratory is obligated to hold the sample for a shorter time if it knows that a shorter time is necessary to
maintain sample stability. See 136.3(e) for details. The date and time of collection of an individual grab sample is the date and time at
which the sample is collected. For a set of grab samples to be composited, and that are all collected on the same calendar date, the
date of collection is the date on which the samples are collected. For a set of grab samples to be composited, and that are collected
across two calendar dates, the date of collection is the dates of the two days; e.g., November 14 — 15. For a composite sample
collected automatically on a given date, the date of collection is the date on which the sample is collected. For a composite sample
collected automatically, and that is collected across two calendar dates, the date of collection is the dates of the two days; e.g.,
November 14 - 15. For static-renewal toxicity tests, each grab or composite sample may also be used to prepare test solutions for
renewal at 24 h, 48 h, and/or 72 h after first use, if stored at 0 —6 °C, with minimum headspace.

® ASTM D7365-09a specifies treatment options for samples containing oxidants (e.g., chlorine). Also, Section 9060A of Standard
Methods for the Examination of Water and Wastewater (20" and 21% editions) addresses dechlorination procedures.

® Sampling, preservation and mitigating interferences in water samples for analysis of cyanide are described in ASTM D7365-09a.
There may be interferences that are not mitigated by the analytical test methods or D7365-09a. Any technique for removal or
suppression of interference may be employed, provided the laboratory demonstrates that it more accurately measures cyanide
through quality control measures described in the analytical test method. Any removal or suppression technique not described in
D7365-09a or the analytical test method must be documented along with supporting data.

" For dissolved metals, filter grab samples within 15 minutes of collection and before adding preservatives. For a composite sample
collected with an automated sampler (e.g., using a 24-hour composite sampler; see 40 CFR 122.21(g)(7)(i) or 40 CFR Part 403,
Appendix E), filter the sample within 15 minutes after completion of collection and before adding preservatives. If it is known or
suspected that dissolved sample integrity will be compromised during collection of a composite sample collected automatically over
time (e.g., by interchange of a metal between dissolved and suspended forms), collect and filter grab samples to be composited
(footnote 2) in place of a composite sample collected automatically.

® Guidance applies to samples to be analyzed by GC, LC, or GC/MS for specific compounds.
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° If the sample is not adjusted to pH 2, then the sample must be analyzed within seven days of sampling.

' The pH adjustment is not required if acrolein will not be measured. Samples for acrolein receiving no pH adjustment must be
analyzed within 3 days of sampling.

' When the extractable analytes of concern fall within a single chemical category, the specified preservative and maximum holding
times should be observed for optimum safeguard of sample integrity (i.e., use all necessary preservatives and hold for the shortest
time listed). When the analytes of concern fall within two or more chemical categories, the sample may be preserved by cooling to <6
°C, reducing residual chlorine with 0.008% sodium thiosulfate, storing in the dark, and adjusting the pH to 6-9; samples preserved in
this manner may be held for seven days before extraction and for forty days after extraction. Exceptions to this optional preservation
and holding time procedure are noted in footnote 5 (regarding the requirement for thiosulfate reduction), and footnotes 19, 20
(regarding the analysis of benzidine).

2f 1, 2-diphenylhydrazine is likely to be present, adjust the pH of the sample to 4.0 + 0.2 to prevent rearrangement to benzidine.
13 Extracts may be stored up to 30 days at <0° C.
 For the analysis of diphenylnitrosamine, add 0.008% Na,S,05 and adjust pH to 7—10 with NaOH within 24 hours of sampling

* The pH adjustment may be performed upon receipt at the laboratory and may be omitted if the samples are extracted within 72
hours of collection. For the analysis of aldrin, add 0.008% Na,S;03

'® Place sufficient ice with the samples in the shipping container to ensure that ice is still present when the samples arrive at the
laboratory. However, even if ice is present when the samples arrive, immediately measure the temperature of the samples and
confirm that the preservation temperature maximum has not been exceeded. In the isolated cases where it can be documented that
this holding temperature cannot be met, the permittee can be given the option of on-site testing or can request a variance. The
request for a variance should include supportive data which show that the toxicity of the effluent samples is not reduced because of
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the increased holding temperature. Aqueous samples must not be frozen. Hand-delivered samples used on the day of collection do
not need to be cooled to 0 to 6°C prior to test initiation.

" Samples collected for the determination of trace level mercury (<100 ng/L) using EPA Method 1631 must be collected in tightly-
capped fluoropolymer or glass bottles and preserved with BrCl or HCI solution within 48 hours of sample collection. The time to
preservation may be extended to 28 days if a sample is oxidized in the sample bottle. A sample collected for dissolved trace level
mercury should be filtered in the laboratory within 24 hours of the time of collection. However, if circumstances preclude overnight
shipment, the sample should be filtered in a designated clean area in the field in accordance with procedures given in Method 1669.
If sample integrity will not be maintained by shipment to and filtration in the laboratory, the sample must be filtered in a designated
clean area in the field within the time period necessary to maintain sample integrity. A sample that has been collected for
determination of total or dissolved trace level mercury must be analyzed within 90 days of sample collection.

'® Aqueous samples must be preserved at <6 °C, and should not be frozen unless data demonstrating that sample freezing does not
adversely impact sample integrity is maintained on file and accepted as valid by the regulatory authority. Also, for purposes of
NPDES monitoring, the specification of “<°C” is used in place of the “4 °C” and “< 4 °C” sample temperature requirements listed in
some methods. It is not necessary to measure the sample temperature to three significant figures (1/100™ of 1 degree); rather, three
significant figures are specified so that rounding down to 6 °C may not be used to meet the <6 °C requirement. The preservation
temperature does not apply to samples that are analyzed immediately (less than 15 minutes).

¥ An aqueous sample may be collected and shipped without acid preservation. However, acid must be added at least 24 hours
before analysis to dissolve any metals that adsorb to the container walls. If the sample must be analyzed within 24 hours of
collection, add the acid immediately (see footnote 2). Soil and sediment samples do not need to be preserved with acid. The
allowances in this footnote supersede the preservation and holding time requirements in the approved metals methods.

% To achieve the 28-day holding time, use the ammonium sulfate buffer solution specified in EPA Method 218.6. The allowance in
this footnote supersedes preservation and holding time requirements in the approved hexavalent chromium methods, unless this
supersession would compromise the measurement, in which case requirements in the method must be followed.

' Holding time is calculated from time of sample collection to elution for samples shipped to the laboratory in bulk and calculated
from the time of sample filtration to elution for samples filtered in the field.
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> Ssample analysis should begin as soon as possible after receipt; sample incubation must be started no later than 8 hours from time
of collection.

% For fecal coliform samples for sewage sludge (biosolids) only, the holding time is extended to 24 hours for the following sample
types using either EPA Method 1680 (LTB-EC) or 1681 (A-1): Class A composted, Class B aerobically digested, and Class B
anaerobically digested.

** The immediate filtration requirement in orthophosphate measurement is to assess the dissolved or bio-available form of
orthophosphorus (i.e., that which passes through a 0.45-micron filter), hence the requirement to filter the sample immediately upon
collection (i.e., within 15 minutes of collection).
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Analyte Methods Reference * Container’ Preservation® Maximum Holding Time*
Bromine DPD Colorimetric’ SM 4500-CI-G P, G None required Analyze immediately
Bromates lon Chromatography EPA 300.0 ° P,G Cool 4°C 30 days
Dark 4°C 48 hours chilled until filtration8, and
. 7 analyze immediately or
Chlorophylls Spectrophotometric SM 10200 H P, G Filtered, dark, 20°C 48 hours chilled until filration® and
28 days (frozen)after filtration
L Calculated

Corrosivity . SM 2330 09 9

(CaCO_g Stability, ASTM D513-92 P, G Cool 4°C 7 days

Langelier Index)
Cyanotoxin ELISA and LC/MSMS FP, G Cool 6°C*¢ 7 days until eég;;ﬂggh“o days after
FL-PRO Gas Chromatography DEP (11/1/95)"° G, PTFE lined cap | Cool 4°C, H2SO4 or HCl | 7 days until extraction, 40 days

only to pH<2 after extraction
Odor Human Panel SM 2150 G only Cool 4°C 6 hours
- Electrometric SM 2520 B Analyze immediately 10
Salinity Hydrometric10 SM 2520 C G, wax seal or use wax seal 30 days
SM 2160 B, C, D o

Taste Human Panel ASTM E679-91 G only Cool 4°C 24 hours
Total Dissolved Gases [)_lrec;-sensmg Membrane- SM 2810 Analyze in-situ

diffusion —_——
Total Petroleum . 17 Cool 4°C, H2S0s or HCI
Hydrocarbons Gravimetry EPA 1664 G only 0 pH<2 28 days
Transparency Irradiometric™ 62-302.200(6), FAC Analyze in-situ
Un-ionized Ammonia Calculated™ DEP-SOP™® P, G Cool 4°C 8 hours unpreserved

Na,S,03 12
15

28 days preserved *

Organic Pesticides™

GC and HPLC

EPA (600-series) 1

15

1516

*40 CFR, Ch. |, Part 136.3, Identification of Test Procedures, 7-1-13 Edition. Reference provided for informational purposes only.
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1 SM XXXX = procedures from "Standard Methods for the Examination of Water and Wastewater"; see Standard Methods Online
(http://www.standardmethods.org/store/). Reference methods are listed for informational purposes only.

ASTM XXXX-YY = procedure from "Annual Book of ASTM Standards", Water and Environmental Technology, Volumes 11.01 and 11.02 (Water | and Il). See
American Society for Testing and Materials (ASTM International), http://www.astm.org/Standard/index.shtml. Reference methods are listed for informational
purposes only.

p= plastic, G = glass.

% When specified, sample preservation should be performed immediately upon sample collection.

* The times listed are the maximum times that samples may be held before analysis and still be considered valid.

® The approved procedure is for residual chlorine. However, in the absence of chlorine, the DPD colorimetric procedure can be adapted to measure bromine
content of the sample. In such case, the validity of this assumption must be verified by using another procedure for chlorine which is not affected by the
presence of bromine (i.e., negligible interference).

® “The Determination of Inorganic Anions in Water by lon Chromatography", EPA Method 300.0, Revision 2.1,, Revised August 1993, by John D. Pfaff, U. S. EPA
Cincinnati, Ohio 45268. Reference methods are listed for informational purposes only.

" Collect samples in opaque bottles and process under reduced light. A secondary device, such as a Van Dorn/Niskin or bucket, may be used to collect the
sample and then expeditiously transfer into an opaque bottle.

8 Samples must be filtered within 48 hours of collection. Add magnesium carbonate to the filter while the last of the sample passes through the filter.

9 Temperature and pH must be measured on site at the time of sample collection. 7 days is the maximum time for laboratory analysis of total alkalinity, calcium ion
and total solids.

1% The electrometric and hydrometric analytical methods are suited for field use. The argentometric method is suited for laboratory use. Samples collected for
laboratory analysis, when properly sealed with paraffin waxed stopper, may be held indefinitely. The maximum holding time of 30 days is recommended as a
practical regulatory limit.

1 Transparency in surface waters is defined as a compensation point for photosynthetic activity, i.e., the depth at which one percent of the light intensity entering
at the water surface remains unabsorbed. The DEP Chapter 62-302, FAC requires that the light intensities at the surface and subsurface be measured
simultaneously by irradiance meters such as the Kahlsico Underwater Irradiometer, Model No. 268 WA 310, or an equivalent device having a comparable
spectral response.

2 The results of the measurements of pH, temperature, salinity (if applicable) and the ammonium ion concentration in the sample are used to calculate the
concentration of ammonia in the unionized state. Temperature, pH and salinity must be measured on-site at the time of sample collection. Laboratory
analysis of the ammonium ion concentration should be conducted within eight hours of sample collection. If prompt analysis of ammonia is impossible,
preserve samples with H,SO4 to pH between 1.5 and 2. Acid-preserved samples, stored at 4°C, may be held up to 28 days for ammonia determination.
Sodium thiosulfate should only be used if fresh samples contain residual chlorine.

13 calculation of Un-ionized Ammonia in Fresh Water, Chemistry Laboratory Methods Manual, Florida Department of Environmental Protection, Revision 2,
2/12/2001. The document is available from the DEP Standards & Assessment Section. Reference method listed for informational purposes only.

14 Other pesticides listed in approved EPA methods (608.1, 608.2, 614, 614.1, 615, 617, 618, 619, 622, 622.1, 627, 629, 631, 632, 632.1, 633, 642, 643, 644 and
645) that are not included in Table ID of 40 CFR Part 136.3 (7-1-13 Edition). Reference methods and CFR citation listed for informational purposes only.
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15 Container, preservation and holding time as specified in each individual method must be followed.

Sample preservation procedures, container material and maximum allowable holding times for analytes not specified in DEP-SOP-001/01 (March 1, 2014) shall
follow the preservation, container and holding time requirements specified in the selected analytical method. If no method-specified requirements exist, the
best available scientific knowledge shall be used as guidance for determining the appropriate procedures for use, per 62-160.400(2), F.A.C.

Method 1664, n-Hexane Extractable Material (HEM; Oil and Grease) and Silica Gel Treated n-Hexane Extractable Material (SGT-HEM; Non-polar Material) by
Extraction and Gravimetry. Revision A, February 1999. EPA-821-R-98-002, and, Revision B, February 2010. EPA-821-R-10-001. Reference methods listed
for informational purposes only.

FL-PRO - Method for Determination of Petroleum Range Organics, Revision 1, November 1, 1995, Florida Department of Environmental Protection
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Table FS 1000-6
Recommended Sample Containers, Sample Volumes, Preservation Techniques and Holding Times for Residuals, Soil and
Sediment Samples

Analyte Methods References* Container | Preservation | Maximum Holding Times

Purge-and-Trap GC and See Table 1000-7

Volatile Organics

GC-MS

8015, 8260, 8021, 5035

8041, 8061, 8070, 8081,
8082, 8091, 8111, 8121,
8131, 8141, 8151, 8270,

. . . 8275, 8280, 8290, 8310, | Glass, 8 oz widemouth with om 1 14 days until extraction,
Semivolatile Organics | GC, HPLC, and GC-MS | g4, 5" 8316’ 8318, 8321, | Teflon® -Lined lid Cool <6°C 40 days after extraction
8325, 8330, 8331, 8332,
8410, 8430, 8440, FL-
PRO, MADEP, TPHWG
Dioxins 8290 Amber Glass, 8 0z widemouth | Cool <6°C in 30 days until extraction,
with Teflon® -Lined lid dark 45 days after extraction
All 7000-series (except .
Total Metals-except Flame AA, Furnace AA, | 7195, 7196, 7197, 7198, | C!ass or plastic 8 oz
mercury and chromium widemouth (200 grams None 6 months

VI methods

Hydride and ICP

7470 and 7471), 6010
(ICP) and 6020 (ICP)

sample)

Colorimetric, Chelation

1 month until extraction, 4

. . 7196 and 7197 (prep Glass or plastic, 8 0z o Aol davs after extraction 2
Chromium VI with Flame AA 3060) widemouth (200 gram sample) Cool 4°+ 2°C y
(200 gram sample)
Glass or plastic 8 oz 28 days
Mercury Manual Cold Vapor AA 7471 widemouth (200 grams Cool 4°+ 2°C!
sample)
Microbiology (MPN) MPN Sterile glass or plastic Cool <6°C* 24 hours
Aggregate Properties Glass or plastic Cool <6°C* 14 days
Inorganic nonmetallics Glass or plastic 28 days
all except:
14 days
i Gl lasti
Cyamde ass or plastc Cool S6°Cl o
Sulfite, Nitrate, ) ours
Nitrite & o-phosphate Glass or plastic
Glass 48 hours

Elemental Phosphorus
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Table FS 1000-6
Recommended Sample Containers, Sample Volumes, Preservation Techniques and Holding Times for Residuals, Soil and
Sediment Samples

The term “residuals” include: (1) sludges of domestic origin having no specific requirements in Tables FS-1000-4 or FS-1000-9; (2) sludges of industrial origin; and
(3) concentrated waste samples.

! Keep soils, sediments and sludges cool at <6°C from collection time until analysis. No preservation is required for concentrated waste samples.
2 Storage Temperature is 4°C, £2°C

* Reference method numbers are listed for informational purposes only and are found in SW-846, Test Methods for Evaluating Solid Waste, Physical/Chemical
Methods (http://www.epa.gov/epawaste/hazard/testmethods/sw846/online/index.htm), except for the additional informational method sources listed below:

FL-PRO - Method for Determination of Petroleum Range Organics, Revision 1, November 1, 1995, Florida Department of Environmental Protection

MADEP — Method for the Determination of Extractable Petroleum Hydrocarbons (EPH), Revision 1.1, May 2004, Massachusetts Department of Environmental
Protection

MPN — Microbiological test methods utilizing Most Probable Number procedures
TPHWG - TPH Working Group Series
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Table FS 1000-7

Sample Handling, Preservation and Holding Time Table for SW 846 Method 5035*

Sample Container
Conc. Sampling Device Collection Type Vial Preparation* Preservation Sample Preparation* Max HT® Determinative
Level piing Procedure* yp P P P Procedure”
e ___________________________________________________________________________________|
<200 Coring Device 5035 - Section Glass Vial w/ 5035-6.1.1 NaHSO, / 4°C 5035 - Section 7.2.3 14D Any recognized VOC
ug/kg 6.2.1 PTFE-silicone (see 5035 — Method (see 5035 - 7.2)
Septum 6.4.3)
<200 Coring Device 5035 - Section Glass Vial w/ 5035-6.1.1°% 4°C 5035 - Section 7.2.3 48 H Any recognized VOC
ug/kg 6.2.1 PTFE-silicone Method (see 5035 — 7.2)
Septum
<200 Coring Device 5035 - Section Glass Vial w/ @) 0'® 5035 - Section 7.2.3 48 H /14 D® Any recognized VOC
ug/kg 6.2.1 PTFE-silicone 5035-6.1.1 4°C /-10°C Method (see 5035 — 7.2)
Septum
<200 EnCore or equivalent 5035 - Section EnCore or 5035 - 4°C 5035 - Section 7.2.3 48 H Any recognized VOC
ug/kg 6.2.1 equivalent @ig10 Method (see 5035 - 7.2)
6.1.1
<200 EnCore or equivalent 5035 - Section EnCore or ®,® NaHSO, / 4°C 5035 - Section 7.2.3° ® | Any recognized VOC
ug/kg 6.2.1 equivalent 5035-6.1.1 (see 5035 — 48H/14D Method (see 5035 — 7.2)
6.4.3)
<200 EnCore or equivalent 5035 - Section EnCore or QOO ®,® | 5035 - Section 7.2° ® | Any recognized VOC
ug/kg 6.2.1 equivalent 5035-6.1.1 4°C /-10°C 48H/14D Method (see 5035 — 7.2)
e ___________________________________________________________________________________|
>200 EnCore or equivalent 5035 - Section EnCore or ®,® 4°C 5035 - Sections 7.3.2 & 48 H/ 14 D® Any recognized VOC
ug/kg 600 3@ equivalent 5035-6.1.3 7.3.3° Method (see 5035 — 7.3)
>200 Coring Device 5035 - Section Glass Vial w/ 5035 - 6.1.3% Methanol/PEG + | 5035 - Section 7.3.4 14D Any recognized VOC
ug/kg® 6.2.2.3° PTFE-silicone 4°C Method (see 5035 — 7.3)
Septum
>200 Conventional Devices DEP SOP - Section | Glass w/ PTFE- | 5035-6.1.2 4°C 5035 - Sections 7.3.1 - 14D Any recognized VOC
ug/kg® 5. silicone Septum 7.3.3 Method (see 5035 — 7.3)
e ___________________________________________________________________________________|
Oily Conventional Devices 5035 - Section Glass w/ PTFE- 5035-6.1.4 4°C 5035 - Sections 7.4.1 - 14D Any recognized VOC
Waste 6.2.4.2 silicone Septum 7.4.2 Method (see 5035 — 7.4)
Oily Conventional Devices 5035 - Section Glass w/ PTFE- 5035-6.1.4 Methanol/PEG + | 5035 - Sections 7.4.3 14D Any recognized VOC
Waste 6.2.4.1 silicone Septum 4°C Method (see 5035 — 7.4)
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Table FS 1000-7

Sample Handling, Preservation and Holding Time Table for SW 846 Method 5035*

Conventional Devices 5035 - Sections Glass with Teflon | 5035 -4.4.1 5035 - Section 7.5 Not applicable | 5035 - Section 7.5
6.2.1.6, 6.2.2.7, liner
6.2.3
Soil Conventional Devices 5035 - Sections Glass w/ PTFE- 5035-4.4.1 4°C 5035 - Section 7.1 14D Any recognized VOC
Screen 6.2.1.6, 6.2.3 silicone Septum Method (see 5035 — 7.1)

*Maximum time allowable from time/date of collection to sample analysis.

%Eliminate 6.1.1.2; use only organic-free water.

3Contents of sampling device must be transported to the laboratory at 4°C and stored at -10°C.

In order to ensure that vials do not break during freezing, they should be stored on their side or at a slanted angle to maximize surface area.
Maximum allowable time at 4°C is 48 hours; maximum allowable time to sample analysis is 14 days (from time of sample collection).
Conducted in the laboratory.

Entire contents of sampling device are extruded into the sample analysis vial containing the appropriate solvent.

Procedures are limited only to those situations or programs in which the maximum contamination level does not exceed 200 ug/kg.

© 00 N o g b

Methanolic preservation in the field is not recommended, but may be used if approved by DEP for a project.

*See method 5035 in SW-846, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods (http://www.epa.gov/epawaste/hazard/testmethods/sw846/online/index.htm)
and DEP SOP FS 3000, Soil, in DEP-SOP-001/01, 9/19/12.

See 62-160.320, F.A.C., Approved Laboratory Methods
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FS 1000-8
Preservation Methods and Holding Times for Drinking Water Samples that Differ from 40 CFR Part 136, Table Il

Analyte or EPA Method Number* Preservation” Holding Time? Holdllzr;(g:r;'::rge for Container”

MICROBIOLOGICAL-BACTERIA Cool < 10°C, Na,S;03° PorG
Total Coliforms, fecal coliforms & E. coli in drinking water Cool < 10°C®, NazS:0s5 30 Hours’ PorG
Total coliforms and fecal coliforms in source water Cool < 10°C, NazS:055 8 hours PorG
Heterotrophic bacteria in drinking water
Gross Alpha Sggcg HCl or HNO: to pH 6 mo PorG
Gross beta Sgsn: HCl or HNO to pH 6 mo PorG
Strontium-89 Sgsn: HCl or HNO to pH 6 mo PorG
Strontium-90 Sggnf HClorHNOtopH | 6 g PorG
Radium-226 Sgsn: HCl or HNO to pH 6 mo PorG
Radium-228 Sgsn: HCl or HNO to pH 6 mo PorG
Cesium-134 SS;; ge ntrated HCI to pH 6 mo PorG
lodine-131 None 8 days PorG
Tritium None 6 months G
Uranium Sgsn: HCl or HNO: to pH 6 mo PorG
Photon emitters Sgsn: HCl or HNO: to pH 6 mo PorG
Asbestos Cool 4°C 48 hours PorG
Bromate Ethylenediamine (50mg/L) | 28 days PorG

. Cool, 4C, Ascorhic acid (if
Cyanide chlorinated), NaOH pH>12 14 days PorG
Nitrate Cool, 4°C 48 hours PorG
Nitrate (chlorinated source) Cool, 4°C 14 days PorG
Odor Cool 4°C 24 hours G
Sodium Thiosulfate or

502.2 Ascorbic Acid, 4°C 14 days Glass with PFTE Lined Septum

HCI pH<2 if Ascorbic Acid
is used
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FS 1000-8
Preservation Methods and Holding Times for Drinking Water Samples that Differ from 40 CFR Part 136, Table Il
Analyte or EPA Method Number* Preservation® Holding Time® HOIdllan%r-la—::Tse for Container”
504.1 jﬁ’g'“”‘ Thiosulfate Cool, 14 days 4°C, 24 hours Glass with PFTE-Lined Septum
505 S,? dium Thiosulfate Cool, | 14 days (7 days 4°C, 24 hours Glass with PFTE-Lined Septum
4°C for Heptachlor)
506 ifglug;‘ ;I|'(h|osulfate Coal, 14 days 4°C, dark, 14 days Amber Glass with PFTE-lined Cap
. . 14 days (see
507 lec?gmlgnaerhlosulfate Coal, method for 4°C, dark, 14 days Amber Glass with PFTE-lined Cap
‘ exceptions)
, . 7 days (see
508 S,? dium Thiosulfate Cool, method for 4°C, dark, 14 days Glass with PFTE-lined Cap
4°C, Dark ;
exceptions)
508A Cool, 4°C 14 days 30 days Glass with PFTE-lined Cap
. , 14 days (see
508.1 Sod|um°Sulf|te, HCI pH<2, method for 30 days Glass with PFTE-lined Cap
Cool, 4°C ;
exceptions)
515.1 ifglug;‘ ;I|'(h|osulfate Coal, 14 days 4°C, dark, 28 days Amber Glass with PFTE-lined Cap
Sodium Thiosulfate HCI o . .
515.2 oH<2, Cool, 4°C, Dark 14 days <4°C, dark, 14 days | Amber Glass with PFTE-lined Cap
Sodium Thiosulfate HCI o . .
515.3 oH<2, Cool, 4°C, Dark 14 days <4°C, dark, 14 days | Amber Glass with PFTE-lined Cap
Sodium Sulfite, HCI pH<2,
Cool, =10°C for first 48 o
S154 hours <6°C thereafter, 14 days <0°C, 21 days
Dark
524.2 Ascorbic Acid, HCl ph<2, 14 days Glass with PFTE-lined Septum
Cool 4°C
. ) 14 days (see o
525.2 SodlumOSulflte, Dark, method for <4 C’. 30 days from Amber Glass with PFTE-lined Cap
Cool, 4°C, HCI pH<2 . collection
exceptions)
Sodium Thiosulfate Cool 4°C. 28
531.1, 6610 Monochloroacetic acid, davs ’ Glass with PFTE-lined Septum
pH<3, Cooal, 4°C Y
Sodium Thiosulfate,
531.2 Potassium Dihydrogen 28 days

Citrate buffer to pH 4,
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FS 1000-8
Preservation Methods and Holding Times for Drinking Water Samples that Differ from 40 CFR Part 136, Table Il
Analyte or EPA Method Number* Preservation® Holding Time® Holdllznxg:r;'::rge for Container”
dark, <10°C for first 48 hr,
<6°C thereafter
547 S?d|um Thiosulfate Cool, | 14 days (18 mo. Glass with PFTE-lined Septum
4°C frozen)
Sodium Thiosulfate (HCI , :
548.1 pH 1.5-2 if high biological | 7 days <4°C 14 days Amber Glass with PFTE-ned
activity), Cool, 4°C, Dark P
Sodium Thiosulfate
(H2S04 pH<2 if High Density Amber Plastic or
549.2 biologically active), Cool, 7 days 21 days Silanized Amber Glass
4°C, Dark
. : 550, 30 days
550, 550.1 Sodium Thiosulfate Cool, | 7 4, 550.1, 40 days Amber Glass with PETE-ined Cap
4°C, HCl pH<2 Dark 4°C

Sodium Thiosulfate,
Sodium Sulfite,
551.1 Ammonium Chloride, pH 14 days Glass with PFTE-lined Septum
4.5-5.0 with phosphate
buffer, Cool, 4°C

Ammonium chloride, Cool,

552.1 2°C. Dark 14 days <4°C, dark 48 hours | Amber Glass with PFTE-lined cap
Ammonium chloride, Cool, <4°C, dark 7 days

552.2 4°C, Dark 14 days <-10°C 14 days Amber Glass with PFTE-lined cap
Sodium Sulfite, HCI, pH < ) .

555 2 Dark, Cool 4°C 14 days Glass with PFTE-lined cap

1613B Sodium Thiosulfate, Cool Recommend 40 days | Amber Glass with PFTE-lined Cap

0-4°C, Dark

! Preservation, when required, must be done immediately upon sample collection.
? Stated values are the maximum regulatory holding times. Sample processing must begin by the stated time.
® Stated time is the maximum time a prepared sample extract may be held before analysis.

* (P) polyethylene or (G) or glass. For microbiology, plastic sample containers must be made of sterilizable materials (poly-propylene or other
autoclavable plastic).

®> Addition of sodium thiosulfate is only required if the sample has a detectable amount of residual chlorine, as indicated by a field test using EPA
Method 330.4 or 330.2 or equivalent.
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FS 1000-8
Preservation Methods and Holding Times for Drinking Water Samples that Differ from 40 CFR Part 136, Table Il

® Temperature requirement applies only to source water samples, however once received by the laboratory, if sample processing does not begin

on the same working day, samples must be refrigerated.

" If samples are analyzed after 30 hours, but within 48 hours of collection, the laboratory is to indicate in the analytical report that the data may be
invalid because of excessive delay in sample processing. No samples received after 48 hours are to be accepted or analyzed for compliance
with the regulations of the Department of Environmental Protection or the Department of Health.

® It is recommended that the preservative be added at the time of collection unless suspended solids activity is to be measured. It is also
recommended that samples be filtered, if suspended or settleable solids are present, prior to adding preservative, at the time of collection.
However, if the sample has to be shipped to a laboratory or storage area, acidification of the sample (in its original container) may be delayed
for a period not to exceed 5 days. A minimum of 16 hours must elapse between acidification and analysis.

% If HCl is used to acidify samples, which are to be analyzed for gross alpha or gross beta activities, the acid salts must be converted to nitrate salts before transfer
of the samples to planchets.

*EPA method numbers are provided as informational references only.

Page 40 of 45 Revision Date: March 1, 2014



Page 41 of 45

Containers, Preservation and Holding Times for Biosolids Samples and Protozoans

DEP-SOP-001/01
FS 1000 General Sampling Procedures

Table FS 1000-9

ANALYTE NAME CONTAINER PRESERVATION MAX HOLDING TIME
Fecal Coliform Plastic or Glass Cool 4°C 24 hours
Salmonella Plastic or Glass <10°C 24 hours
Enteric Viruses Plastic or Glass Up to 25°C 2 hours
Enteric Viruses Plastic or Glass 21t010°C 48 hours
Specific Oxygen Uptake Plastic or Glass None As Soon As Possible
Rate
Helminth OVA Plastic or Glass <4°C (Do not Freeze) 24 hours
Cryptosporidium/Giardia Plastic or Glass 0 - 10°C (Do not Freeze)* 96 Hours
Total Solids Plastic or Glass <6°C (Do not Freeze) 7 days
Metallics Plastic or Glass See Tables FS 1000-4, FS 1000-5 and FS 1000-6

Other Inorganic Pollutants

Plastic or Glass

See Tables FS 1000-4, FS 1000-5 and FS 1000-6

*Dechlorinate bulk samples when applicable
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Table FS 1000-10
Container Materials, Preservation, and Holding Times for Fish and Shellfish

homogenates)

PTFE

Field (Transport to Lab) Laboratory
Analyte Matrix Sample Container Preservation MaX|muTr;1mih|pp|ng Storage Holding Time
Foil-wrap each organism (or
Whole Organism (Fish, shellfish, etc. | composite for shellfish) and transport
in waterproof plastic bag
Mercury Tissue (fillets and edible portions, Plastic, borosilicate glass, quartz, Freeze at <-20°C 1 year
homogenates) PTFE
Tissue (fillets and edible portions, Plastic, borosilicate glass, quartz, . . . opo
Other metals homogenates) PTEE Cool in wet ice or: 24 hours Freeze at <-20°C 6 months
. Tissue (fillets and edible portions, Borosiicate glass, PTFE, quartz, | o opo
Organics homogenates) aluminum foil Freeze on dry ice 48 hours Freeze at <-20°C 1year
- Tissue (fillets and edible portions Amber containers: Borosilicate glass 30 Qays unti
Dioxin ' " . ' Freeze at <-20°C extraction, 15 days
homogenates) PTFE, quartz, aluminum foil .
after extraction
Lipids Tissue (fillets and edible portions, Plastic, borosilicate glass, quartz, Freeze at <-20°C 1 year

PTFE = Polytetrafluoroethylene (Teflon)
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Table FS 1000-11

Holding Times for SPLP or TCLP Extraction, Sample Preparation and Determinative Analysis

Holding Time (Days)

From: Field From: SPLP or TCLP From: Preparative Total Elapsed Time
Collection Extraction Extraction
To: SPLP or TCLP To: Preparative To: Determinative
Extraction Extraction Analysis
Volatiles 14 NA 14 28
Semi-Volatiles 14 7 40 61
Mercury 28 NA 28 56
Metals, except Mercury | 180 NA 180 360

NA — Not Applicable
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Table FS 1000-12
Preventive Maintenance Tasks

INSTRUMENT/ACTIVITY FREQUENCY
REFRIGERATORS, INCUBATORS, OVENS

Clean interior Monthly

Check thermometer temperature against certified thermometer or equivalent Annually
ANYTICAL BALANCES

Clean pan and compartment Daily"

Check with Class S weights Monthly
Manufacturer cleaning and calibration Annually

pH AND ION SELECTIVE ELECTRODES
PROBE

Check probe for cracks and proper levels of filling solution; check reference junction; clean electrode

Check response time
METER
Check batteries and electronics for loose connections and cracked leads

TURBIDIMETER
Clean instrument housing
Clean cells
CONDUCTIVITY METER
Check batteries and probe cables
Replatinize Probe
DISSOLVED OXYGEN METERS

PROBE

Check membrane for deterioration; check filling solution
METER
Battery level and electronics checked

THERMOMETERS
Check for cracks and gaps in the mercury
TEMPERATURE PROBE
Check connections, cables
Check against calibrated thermometer
AUTOMATIC SAMPLE COLLECTION SYSTEMS (e.g., ISCO, Sigma)
Check sampler operation (forward, reverse, automatic through three cycles of the purge-pump-purge cycle)
Check purge-pump-purge cycle when sampler is installed
Check the flow pacer that activates the sampler to assure proper operation
Check desiccant
Check batteries
Check pumping rate against manufacturer's specifications

'Daily is defined as prior to use or a 12-hour period if equipment is run continuously
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Daily, Replace as necessary
Daily"

Daily*, Replace as necessary

Monthly
Daily"

Daily”
Per manufacturer’'s recommendations

Daily*, Replace as necessary

Daily*, Replace as necessary
Daily*, Replace as necessary

Daily"
Daily"

Daily*Prior to Sampling Event
Daily*Prior to Sampling Event
Daily*Prior to Sampling Event
Daily*, Replace as Necessary
Daily*, Replace as Necessary
Daily", Replace as Necessary
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Figure FS 1000-1
Organic Trap Configuration for Collecting Extractable Organics with a Peristaltic Pump

Silicone
Tubing

\ Teflon, PP or

PE

Water
Direction

To

Monitoring
Well

Peristaltic Pump

The glass sample bottle must be threaded to use a reusable
sampling cap lined and installed with fittings made of Teflon,
polypropylene or polyethylene, similar to the design shown.
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FS 2200. Groundwater Sampling

1. INTRODUCTION AND SCOPE
1.1 Use these Standard Operating Procedures to collect groundwater samples. They
are designed to ensure that the collected samples will be representative of water in the
aquifer or target formation and that the samples have not been altered or contaminated by
the sampling and handling procedures. These procedures apply to permanently and
temporarily installed monitoring wells, wells constructed using “direct-push” techniques,
wells with installed plumbing, remedial groundwater treatment systems and excavations
where groundwater is present. Use of alternative, DEP-approved and properly documented
procedures (e.g., Corporate SOP, ASTM Standards, alternative equipment, etc.) is
acceptable if they meet the intent (e.g., sample representativeness and integrity) of this
standard (see FA 1000).
1.2 The topics in this SOP include equipment and supply selection, equipment
construction materials, and purging and sampling techniques.

1.3 Use the following DEP SOPs in conjunction with FS 2200:
e FA 1000 Regulatory Scope and Administrative Procedures for Use of DEP SOPs
¢ FC 1000 Cleaning/Decontamination Procedures
e FD 1000 Documentation Procedures
e FQ 1000 Field Quality Control Requirements
e FS 1000 General Sampling Procedures
e FS 2000 General Aqueous Sampling
e FT 1000 Field Testing and Measurement
e FT 1100 Field pH
e FT 1200 Field Specific Conductance
e FT 1400 Field Temperature
e FT 1500 Field Dissolved Oxygen
e FT 1600 Field Turbidity

2. Groundwater samples may be collected from a number of different configurations. Each
configuration is associated with a unique set of sampling equipment requirements and
techniques:

3. Wells without Plumbing: These wells require that equipment be brought to the well to
purge and sample unless dedicated equipment is placed in the well.

4. Wells with In-Place Plumbing: Wells with in-place plumbing do not require that equipment
be brought to the well to purge and sample. In-place plumbing is generally considered
permanent equipment routinely used for purposes other than purging and sampling, such as
for water supply. They are generally found at wellfields, industrial facilities, and private
residences. See FS 2300 for procedures to sample potable water wells. Air Strippers or
Remedial Systems: These types of systems are installed as remediation devices. Sample
these wells like drinking water wells (see FS 2300).

FS 2201 Equipment and Supplies

Use groundwater purging and sampling equipment constructed of only non-reactive, non-
leachable materials that are compatible with the environment and the selected analytes. In
selecting groundwater purging and sampling equipment, give consideration to the depth of the
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well, the depth to groundwater, the volume of water to be evacuated, the sampling and purging
technique, and the analytes of interest. Refer to Tables FS 1000-1, FS 1000-2, FS 1000-3 and
FS 2200-1 for selection of appropriate equipment.

Additional supplies such as reagents, preservatives, and field measurement equipment are
often necessary.

1. FLow CoONTAINER: DEP recommends using a flow-through cell or container when
collecting measurements for purging stabilization. The design must ensure that fresh
formation water continuously contacts the measuring devices and does not aerate the sample
or otherwise affect the groundwater properties.

2. Pumps: All pumps or pump tubing must be lowered and retrieved from the well slowly and
carefully to minimize disturbance to the formation water. This is especially critical at the
air/water interface. Avoid the resuspension of sediment particles (turbidity) at the bottom of
the well or adhered to the well casing during positioning of the pump or tubing.

2.1

2.2

Above-Ground Pumps

2.1.1 Variable Speed Peristaltic Pump: Use a variable speed peristaltic pump to purge
groundwater from wells when the static water level in the well is no greater than 20-25
feet below land surface (BLS). If the water levels are deeper than 18-20 feet BLS, the
pumping velocity will decrease.

2111 A variable speed peristaltic pump can be used for normal purging and
sampling (see FS 2213 and FS 2221), sampling low permeability aquifers or
formations (see FS 2222) and collecting filtered groundwater samples (see FS 2225,
section 1).

2112 Most analyte groups can be sampled with a peristaltic pump if the tubing
and pump configurations are appropriate. See Table FS 1000-3 for proper tubing
selection and pump configurations.

2.1.2 Variable Speed Centrifugal Pump: A variable speed centrifugal pump can be
used to purge groundwater from 2-inch and larger internal diameter wells. Do not use
this type of pump to collect groundwater samples.

2121 When purging is complete, do not allow the water that remains in the
tubing to fall back into the well. Install a check valve at the end of the purge tubing,
and withdraw the tubing slowly from the well while the pump is still running.

2122 See Table FS 1000-3 for proper tubing selection and allowable analyte
groups.

Submersible Pumps

2.2.1 Variable Speed Electric Submersible Pump: A variable speed submersible pump
can be used to purge and sample groundwater from 2-inch and larger internal diameter
wells.

2211 A variable speed submersible pump can be used for normal purging and
sampling (see FS 2213 and FS 2221), sampling low permeability aquifers or
formations (see FS 2222) and collecting filtered groundwater samples (see FS 2225,
section 1).

2212 Make sure that the pump housing, fittings, check valves and associated
hardware are constructed of stainless steel. Make sure that any other materials are
compatible with the analytes of interest. See Table FS 1000-3 for restrictions.

2213 Install a check valve at the output side of the pump to prevent backflow.
2214 If purging and sampling for organics:

Page 2 of 33 Revision Date: March 1, 2014



DEP-SOP-001/01
FS 2200 Groundwater Sampling

¢ The entire length of the delivery tube must be Teflon, Polyethylene or
Polypropylene tubing. Do not use low-density polyethylene for the
collection of samples for analysis of volatile organic compounds (VOCs).

e The electrical cord must be sealed in Teflon, Polyethylene or
Polypropylene and any cabling must be sealed in Teflon, Polyethylene or
Polypropylene, or be constructed of stainless steel.

o Allinterior components that contact the sample water (impeller, seals,
gaskets, etc.) must be constructed of stainless steel or Teflon.

2.2.2 Variable Speed Bladder Pump: A variable speed positive displacement bladder
pump (no-gas contact) can be used to purge and sample groundwater from 3/4-inch and
larger internal diameter wells.

2221 A variable speed bladder pump can be used for normal purging and
sampling (see FS 2213 and FS 2221), sampling low permeability aquifers or
formations (see FS 2222) and collecting filtered groundwater samples (see FS 2225,
section 1).

2222 The bladder pump system is composed of the pump, the compressed air
tubing, the water discharge tubing, the controller and a compressor or compressed
gas supply.

2.2.2.3 The pump consists of a bladder and an exterior casing or pump body that
surrounds the bladder and two (2) check valves. These parts can be composed of
various materials, usually combinations of polyvinyl chloride (PVC), Teflon,
Polyethylene, and stainless steel. Other materials must be compatible with the
analytes of interest. See Table FS 1000-3 for restrictions.

2224 If purging and sampling for organics:

¢ The pump body must be constructed of stainless steel and the valves and
bladder must be Teflon, Polyethylene or Polypropylene.

¢ The entire length of the delivery tube must be Teflon, Polyethylene or
Polypropylene. Do not use low-density polyethylene for VOCs.

e Any cabling must be sealed in Teflon, Polyethylene or Polypropylene, or
be constructed of stainless steel.

e Permanently installed pumps may have a PVC pump body as long as the
pump remains in contact with the water in the well.

3. BAILERS:

3.1 Purging: DEP does not recommend using bailers for purging unless no other
equipment can be used or purging with a bailer has been specifically authorized by a DEP
program, permit, contract or order (see Table FS 2200-3). Use a baliler if there is non-
agueous phase liquid (free product) in the well or non-aqueous phase liquid is suspected to
be in the well. If in doubt about the appropriateness of using a bailer at a site or during a
particular sampling event, contact the appropriate DEP program or project manager. If a
bailer is used, follow FS 2213, section 4, with no deviations.

3.2 Sampling: Bailers may be used to routinely collect some analyte groups or under
specific circumstances for other analyte groups (see Table FS 2200-3).

3.3 Construction and Type:

3.3.1 Bailers must be constructed of materials compatible with the analytes of interest.
See Table FS 1000-3 for restrictions.
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3.3.2 Stainless steel, Teflon, Polyethylene and Polypropylene bailers may be used to
sample all analytes. Low-density polyethylene is not suitable for the collection of VOCs.

3.3.3 Use disposable bailers when sampling grossly contaminated sample sources.
3.3.4 DEP recommends using dual check valve bailers when collecting samples.

3.3.5 Use bailers with a controlled flow bottom when collecting volatile organic
samples.

3.3.6 Use bailers that can be pressurized when collecting filtered samples for metals.
3.4 Contamination Prevention:
3.4.1 Keep the bailer wrapped (foil, butcher paper, etc.) until just before use.
3.4.2 Use protective gloves to handle the bailer once it is removed from its wrapping.
3.4.3 Handle the bailer by the lanyard to minimize contact with the bailer surface.
4. LANYARDS

4.1 Lanyards must be made of non-reactive, non-leachable material such as cotton
twine, nylon, or stainless steel; or, coated with Teflon, Polyethylene or Polypropylene.

4.1.1 Evaluate the appropriateness of the lanyard material with analyses of equipment
blanks for the analytes of interest, as necessary.

4.2 Discard cotton twine, nylon, and non-stainless steel braided lanyards after sampling
each monitoring well.

4.3 Decontaminate stainless steel, coated Teflon, Polyethylene and Polypropylene
lanyards between monitoring wells (see FC 1003). They do not need to be decontaminated
between purging and sampling operations.

4.4 Securely fasten lanyards to downhole equipment (bailers, pumps, etc.).
4.5 Do not allow lanyards used for downhole equipment to touch the ground surface.

FS 2210. GROUNDWATER PURGING

Perform procedures in the following sections to calculate purging parameters and to purge
groundwater from monitoring wells, wells with installed plumbing, high-volume wells, air stripper
systems and other remedial treatment systems.

FS 2211 Water Level and Purge Volume Determination

Collect representative groundwater samples from the aquifer. The amount of water that must
be purged from a well is determined by the volume of water and/or field parameter stabilization.

1. GENERAL EQUIPMENT CONSIDERATIONS
1.1 Selection of appropriate purging equipment depends on the analytes of interest, the

well diameter, transmissivity of the aquifer, the depth to groundwater and other site
conditions.

1.2 Use a pump to purge the well.

1.3 Use a baliler if there is non-aqueous phase liquid in the well or non-aqueous phase
liquid is suspected to be in the well.

1.4 Bailers may be used if approved by a DEP program, or if bailer use is specified in a
permit, contract or DEP order (see Table FS 2200-3). If used, bailers must be of appropriate
type and construction, and the user must follow the procedure outlined in FS 2213, section
4, with no deviations. If in doubt about the appropriateness of using a bailer at a site or
during a particular sampling event, contact the appropriate DEP program or project
manager. DEP does not recommend using bailers because improper bailing:
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1.4.1 Introduces atmospheric oxygen which precipitates metals (i.e., iron) or causes
other changes in the chemistry of the water in the sample (i.e., pH)

1.4.2 Agitates groundwater which biases volatile and semi-volatile organic analyses
due to volatilization

1.4.3 Agitates the water in the aquifer and resuspends fine particulate matter

1.4.4 Surges the well, loosening particulate matter in the annular space around the
well screen

1.4.5 Introduces dirt into the water column if the sides of the casing wall are scraped
2. INITIAL INSPECTION

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

2.2 Remove the well cover and remove all standing water around the top of the well
casing (manhole) before opening the well cap.

2.3 Inspect the exterior protective casing of the monitoring well for damage and
document the results of the inspection if there is a problem.

2.4 It is recommended that you place a protective covering around the well head.
Replace the covering if it becomes soiled or ripped.

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

3. WATER LEVEL MEASUREMENTS: Use an electronic probe or chalked tape to determine the
water level.

3.1 General Procedures
Perform these steps using either the electronic probe or chalked tape method.

3.1.1 Decontaminate all equipment that will contact the groundwater in the well before
use.

3.1.2 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 mark on the well
casing. If there is no reference mark, measure from the north side of the casing.

3.1.3 Record the measurement and the reference point.
3.2 Electronic Probe

3.2.1 Follow the manufacturer’s instructions for use.

3.2.2 Record the measurement.

3.3 Chalked Line Method: This method is not recommended if collecting samples for
organic or inorganic parameters.

3.3.1 Lower chalked tape into the well until the lower end is in the water (usually
determined by the sound of the weight hitting the water).

3.3.2 Record the length of the tape relative to the reference point (see section 3.2
above).

3.3.3 Quickly remove the tape from the well.
3.3.4 Record the length of the wetted portion to the nearest 0.01 foot.

3.3.5 Determine the depth to water by subtracting the length of the wetted portion (see
section 3.5.3 above) from the total length (see section 3.5.2 above). Record the result.

4. WATER COLUMN DETERMINATION
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4.1 Do not determine the total depth of the well by lowering the probe to the bottom of
the well immediately before purging and sampling. If the well must be sounded, delay
purging and sampling activities for at least 24 hours after the well was sounded or for a time
sufficient to meet the purge stabilization criterion for turbidity. Alternatively, collect samples
before sounding the well.

4.2 Subtract the depth to the top of the water column from the total well depth to
determine the length of the water column.

4.3 The total well depth depends on the well construction. Some wells may be drilled in
areas of sinkhole or karst formations or rock leaving an open borehole. Attempt to find the
total borehole depth in cases where there is an open borehole below the cased portion.

5. WELL WATER VOLUME
5.1 Calculate the total volume of water in gallons in the well using the following equation:
V =(0.041)d xd x h
Where: V= volume in gallons
d = well diameter in inches
h = height of the water column in feet

5.2 The total volume of water in the well may also be determined with the following
eqguation by using a casing volume per foot factor (Gallons per Foot of Water) for the
appropriate diameter well:

V = [Gallons per Foot of Water] x h
Where:  V =volume in gallons
h = height of the water column in feet

Casing Internal Diameter Approli(i)rgflg? \(fvzlltlgrs per
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
127 5.88

5.3 Record all measurements and calculations in the field records.
6. Purging Equipment Volume

Calculate the total volume of the pump, associated tubing and container that is used for in situ
measurements (flow container), if used, using the following equation:

V=p+(0.041)d xd x I) + fc
Where: V= volume in gallons
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p = volume of pump in gallons

d = tubing diameter in inches

| = length of tubing in feet

fc = volume of flow cell in gallons
7. When collecting samples from multiple wells on a site, if the groundwater elevation data
are to be used to construct groundwater elevation contour maps, all water level
measurements must be taken within the same 24-hour time interval unless a shorter time

period is required by a DEP program. If the site is tidally influenced, complete the water level
measurements within the time frame of an incoming or outgoing tide.

FS 2212 Well Purging Techniques

The selection of the purging technique and equipment is dependent on the hydrogeologic
properties of the aquifer, especially depth to groundwater and hydraulic conductivity. The intent
of proper purging is to stabilize the water level in the well and minimize the hydraulic stress to
the hydrogeologic formation.

Every attempt must be made to match the pumping rate with the recharge rate of the well before
evaluating the purging completion criteria.

A flowchart which summarizes purging procedure options is presented in Figure FS 2200-2.

Select equipment using the construction and configuration requirements specified in Table FS
2200-1. See the discussions in FS 2201.
1. MEASURING THE PURGE VOLUME: The volume of water that is removed during purging
must be recorded. Measure the volume during the purging operation.
1.1 Collect the water in a graduated container and multiply the number of times the
container was emptied by the volume of the container, or
1.2 Estimate the volume based on pumping rate. Use this technique only if the pumping
rate is constant. Determine the pumping rate by measuring the amount of water that is
pumped for a fixed period of time or use a flow meter.

1.2.1 Calculate the amount of water that is discharged per minute:

Measured amount

- Total time in minutes

1.2.2 Calculate the time needed to purge one (1) well volume or one (1) purging
equipment volume:

) V
Time = —
D

Where: V= well volume determined from FS 2211, section 5, or purging
equipment volume

D = discharge rate calculated in section 1.2.1. above

1.2.3 Make new measurements (see section 1.2.1 above) each time the pumping rate
is changed, or

1.3 Use a totalizing flow meter.
1.3.1 Record the reading on the totalizer prior to purging.
1.3.2 Record the reading on the totalizer at the end of purging.
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1.3.3 Subtract the reading on the totalizer prior to purging from the reading on the
totalizer at the end of purging to obtain the volume purged.

1.4 Record in the field records the times that purging begins and ends.
2. Stabilization Measurement Frequency

2.1 Begin to record stabilization measurements after pumping the minimum volume as
prescribed in options 2.3 — 2.5 below. Every attempt must be made to match the pumping
rate with the recharge rate of the well before evaluating the purging criteria.

2.2 If the well screened interval is not known, use option 2.3, below.

2.3 Wells with Fully Submerged Screen and Pump or Intake Tubing Placed at the Top of
the Water Column (conventional purge): Purge until the water level has stabilized (well
recovery rate equals the purge rate), then purge a minimum of one (1) well volume prior to
collecting measurements of the stabilization parameters. Allow at least one quarter (1/4)
well volume to purge between subsequent measurements.

2.4  Wells with Fully Submerged Screen and Pump or Intake Tubing Placed Within the
Screened Interval (minimizing purge volume): Purge until the water level has stabilized (well
recovery rate equals the purge rate), then purge a minimum of one (1) volume of the pump,
associated tubing and flow container (if used) prior to collecting measurements of the
stabilization parameters. Take measurements of the stabilization parameters no sooner
than two (2) minutes apart. Purge at least three (3) volumes of the pump, associated tubing
and flow container, if used, prior to collecting a sample.

If the water level drops into the screened interval during purging, lower the pump or tubing
intake as in FS 2213, section 1.3 below and follow purging procedures for partially
submerged well screens (2.5 below).

2.5 Wells with a Partially Submerged Well Screen: Purge until the water level has
stabilized (well recovery rate equals the purge rate), then purge a minimum of one (1) well
volume prior to collecting measurements of the stabilization parameters. Take
measurements of the stabilization parameters no sooner than two (2) minutes apatrt.

3. PURGING COMPLETION: DEP recommends the use of a flow-through container to measure
the stabilization parameters discussed below. Alternatively, measure all parameters in situ by
inserting measurement probes into the well at the depth appropriate for the purging option.
Purging is considered complete if the criteria in section 3.1, 3.2 or 3.3 below are satisfied.
Make every attempt to satisfy the criteria in section 3.1. Every attempt must be made to
match the pumping rate with the recharge rate of the well before evaluating the purging
criteria.

3.1 Three (3) consecutive measurements of the five (5) parameters listed below must be
within the stated limits. The measurements evaluated must be the last three consecutive
measurements taken before purging is stopped. The range between the highest and the
lowest values for the last three measurements of temperature, pH and specific conductance
cannot exceed the stated limits. The last three consecutive measurements of dissolved
oxygen and turbidity must all be at or below the listed thresholds.

e Temperature: +0.2°C

e pH: + 0.2 Standard Units
e Specific Conductance: *5.0% of reading

¢ Dissolved Oxygen: <20% Saturation

e Turbidity: <20 NTU

3.2 Naturally occurring conditions may prevent attaining the <20% saturation criterion for
dissolved oxygen, typically in surficial aquifers. See section 3.5, below.
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Naturally occurring conditions may prevent attaining the <20 NTU criterion for

turbidity. However, when collecting groundwater samples for metals or certain inorganic
(e.g., phosphorus forms) or extractable organic (e.g. polynuclear aromatic hydrocarbons)
chemicals, make every attempt to reduce turbidity to <20 NTU to avoid a potential turbidity-
associated bias for these analytes. See section 3.5, below.

3.4

Document and report the following, as applicable, except that the last four (4) items

only need to be submitted once:

3.5

Purging rate.

Drawdown in the well, if any.

Pump or tubing intake placement.

Length and location of the screened interval.

A description of the process and the data used to design the well.

The equipment and procedure used to install the well.

The well development procedure.

Pertinent lithologic or hydrogeologic information.

If the criteria in section 3.1 above for dissolved oxygen and/or turbidity cannot be

met, then three (3) consecutive measurements of the five (5) parameters listed below must
be within the stated limits.

3.5.1 The measurements evaluated must be the last three consecutive measurements
taken before purging is stopped. The range between the highest and the lowest values
for the last three measurements cannot exceed the stated limits.

Temperature: +0.2°C

pH: + 0.2 Standard Units

Specific Conductance: £ 5.0% of reading

Dissolved Oxygen: + 0.2 mg/L or 10%, whichever is greater
Turbidity: + 5 NTUs or 10%, whichever is greater

3.5.2 Additionally, document and report the following, as applicable, except that the
last four (4) items only need to be submitted once:

Purging rate.

Drawdown in the well, if any.

Pump or tubing intake placement.

Length and location of the screened interval.

A description of conditions at the site that cause the dissolved oxygen to be high
and/or dissolved oxygen measurements made within the screened or open borehole
portion of the well with a downhole dissolved oxygen probe.

A description of conditions at the site that cause the turbidity to be high and any
procedures that will be used to minimize turbidity in the future.

A description of the process and the data used to design the well.
The equipment and procedure used to install the well.

The well development procedure.

Pertinent lithologic or hydrogeologic information.

3.5.3 If from review of the submitted data the Department determines that both the
elevated Dissolved Oxygen and Turbidity measurements are due to naturally occurring
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conditions, then only the first four (4) items are required to be submitted in future reports.
However, if the Department cannot determine if the Dissolved Oxygen or Turbidity is
elevated due to naturally occurring conditions, then in addition to the first four (4) items,
a description of the conditions at the site that caused the affected parameter(s) to be
high is required to be submitted in future reports.

3.6 If the stabilization parameters in either section 3.1 or 3.2 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. The sampling team leader may decide whether or
not to collect a sample or to continue purging after five (5) well volumes (conventional purge
section 2.1 or 2.3 above) or five (5) volumes of the screened interval (minimizing purge
volumes in section 2.2 above).

Further, the report in which the data are submitted must include the following, as applicable,
except that the last four (4) items only need to be submitted once:

e Purging rate.

e Pump or tubing intake placement.

¢ Length and location of the screened interval.
o Drawdown in the well, if any.

e A description of conditions at the site that caused the dissolved oxygen to be high
and/or dissolved oxygen measurements made within the screened or open borehole
portion of the well with a downhole dissolved oxygen probe.

e A description of conditions at the site that caused the turbidity to be high and any
procedures that will be used to minimize turbidity in the future.

e A description of the process and the data used to design the well.

e The equipment and procedure used to install the well.

¢ The well development procedure.

e Pertinent lithologic or hydrogeologic information.
If from review of the submitted data the DEP determines that both the elevated Dissolved
Oxygen and Turbidity measurements are due to naturally occurring conditions, then only the
first four (4) items are required to be submitted in future reports. However, if the DEP
cannot determine if the Dissolved Oxygen or Turbidity is elevated due to naturally occurring
conditions, then in addition to the first four (4) items, a description of the conditions at the
site that caused the affected parameter(s) to be high is required to be submitted in future
reports.
3.7 One fully dry purge (not recommended). This criterion applies only if purging was
attempted per FS 2212, FS 2213, and section 3.4.1 below, and if it is impossible to balance
the pumping rate with the rate of recharge at very low pumping rates (< 100 mL/minute).

3.7.1 If wells have previously and consistently purged dry, when purged according to

FS 2212 and FS 2213, and the current depth to groundwater indicates that the well will

purge dry during the current sampling event, minimize the amount of water removed

from the well by using the same pump to purge and collect the sample:

3.71.1 Place the pump or tubing intake within the well screened interval.

3.71.2 Use very small diameter Teflon, Polyethylene or Polypropylene tubing
and the smallest possible pump chamber volume to minimize the total volume of
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water pumped from the well and to reduce drawdown. If samples will be collected for
VOCs, do not use low-density polyethylene tubing.

3.7.1.3 Select tubing that is thick enough to minimize oxygen transfer through the
tubing walls while pumping.

3.7.1.4 Pump at the lowest possible rate (100 mL/minute or less) to reduce
drawdown to a minimum.

3.7.1.5 Purge at least two (2) volumes of the pumping system (pump, tubing and
flow cell, if used).

3.7.1.6 Measure pH, Specific Conductance, Temperature, Dissolved Oxygen and
Turbidity and begin to collect the samples (see FS 2222).

4. Collect samples immediately after purging is complete.

4.1 The time period between completing the purge and sampling cannot exceed six (6)
hours.

4.2 If sample collection does not occur within one (1) hour of purging completion, re-
measure the five (5) field parameters Temperature, pH, Specific Conductance, Dissolved
Oxygen and Turbidity just prior to collecting the sample.

4.2.1 If the measured values are not within 10 percent of the previous measurements,
re-purge the well.

4.2.2 See section 3.4 above when collecting samples from wells that have purged dry.

FS 2213 Purging Wells Without Plumbing (Monitoring Wells)
1. TUBING/PUMP PLACEMENT

1.1 Do not lower the pump or intake hose (tubing) to the bottom of the well. Pump or
tubing placement procedures will be determined by the purging option selected in FS 2212,
section 2 above or FS 2214 below.

1.1.1 Minimizing Purge Volume: If the following conditions can be met, position the
intake hose (tubing) or pump in the screened or open borehole interval.

e The same pump must be used for both purging and sampling,

o The well screen or borehole interval must be less than or equal to 10 feet, and
o The well screen or borehole must be fully submerged.

1.1.2 If the position or length of the screened interval or open borehole is unknown or
estimated, place the intake hose (tubing) or pump to perform conventional purging in 1.2
below.

1.1.3 Position the pump or intake hose when purging large-diameter deep wells with
open boreholes using the procedure in FS 2214 below.

1.2 Conventional Purging: Position the pump or intake tubing in the top one foot of the
water column or no deeper than necessary for the type of pump.

1.2.1 If purging with a bailer, see section 4 below.

1.3 Partially Submerged Screened Interval: If the well screen or open borehole is
partially submerged, and the pump will be used for both purging and sampling, position the
pump or intake hose (tubing) in the portion of the water column within the submerged
screened or open borehole interval.

1.3.1 If the position or length of the screened interval or open borehole is unknown or
estimated, place the intake hose (tubing) or pump to perform conventional purging in 1.2
above.
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1.3.2 Purge large-volume, high-recharge wells as in FS 2214 below.
1.3.3 If purging with a bailer, see section 4 below.
2. NON-DEDICATED (PORTABLE) PUMPS
21 Variable Speed Peristaltic Pump

2.1.1 Install a new, 1-foot maximum length of silicone tubing in the peristaltic pump
head.

2.1.2 Attach a short section of tubing to the discharge side of the pump-head silicone
tubing and into a graduated container.

2.1.3 Attach one end of a length of new or precleaned transport tubing to the intake
side of the pump head silicone tubing.

2.1.4 Place the transport tubing in the monitoring well per one of the options in FS
2213, section 1 above.

2.1.5 Measure the depth to groundwater at frequent intervals.
2.1.6 Record these measurements.

2.1.7 Adjust the purging rate so that it is equivalent to the well recovery rate to
minimize drawdown.

2.1.8 If the purging rate exceeds the well recovery rate, reduce the pumping rate to
balance the withdrawal rate with the recharge rate.

2.1.9 If the water table continues to drop during pumping, lower the tubing at the
approximate rate of drawdown so that the water is removed from the top of the water
column.

2.1.10 Record the purging rate each time the rate changes.
2.1.11 Measure the purge volume by one of the methods outlined in FS 2212, section 1.
2.1.12 Record this measurement.

2.1.13 Decontaminate the pump and tubing between wells (see FC 1000) or only the
pump if precleaned tubing is used for each well.

2.2 Variable Speed Centrifugal Pump

2.2.1 Position fuel powered equipment downwind and at least 10 feet from the well
head. Make sure that the exhaust faces downwind.

2.2.2 Place the decontaminated suction hose so that water is always pumped from the
top of the water column.

2.2.3 Equip the suction hose with a foot valve to prevent purge water from re-entering
the well.

2.2.4 Measure the depth to groundwater at frequent intervals.
2.2.5 Record these measurements.

2.2.6 Adjust the purging rate so that it is equivalent to the well recovery rate to
minimize drawdown.

2.2.7 If the purging rate exceeds the well recovery rate, reduce the pumping rate to
balance the withdrawal rate with the recharge rate.

2.2.8 If the water table continues to drop during pumping, lower the tubing at the
approximate rate of drawdown so that the water is removed from the top of the water
column.

2.2.9 Record the purging rate each time the rate changes.
2.2.10 Measure the purge volume by one of the methods outlined in FS 2212, section 1.
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2.2.11 Record this measurement.

2.2.12 Decontaminate the pump and tubing between wells (see FC 1000) or only the
pump if precleaned tubing is used for each well.

2.3 Variable Speed Electric Submersible Pump

2.3.1 Position fuel powered equipment downwind and at least 10 feet from the well
head. Make sure that the exhaust faces downwind.

2.3.2 Carefully position the decontaminated pump per one of the options in FS 2213,
section 1 above.

2.3.3 Measure the depth to groundwater at frequent intervals.
2.3.4 Record these measurements.

2.3.5 Adjust the purging rate so that it is equivalent to the well recovery rate to
minimize drawdown.

2.3.6 If the purging rate exceeds the well recovery rate, reduce the pumping rate to
balance the withdrawal rate with the recharge rate.

2.3.7 If the water table continues to drop during pumping, lower the tubing or pump at
the approximate rate of drawdown so that the water is removed from the top of the water
column.

2.3.8 Record the purging rate each time the rate changes.
2.3.9 Measure the purge volume by one of the methods outlined in FS 2212, section 1.
2.3.10 Record this measurement.

2.3.11 Decontaminate the pump and tubing between wells (see FC 1000) or only the
pump if precleaned tubing is used for each well.

2.4 Variable Speed Bladder Pump

2.4.1 Position fuel powered equipment downwind and at least 10 feet from the well
head. Make sure that the exhaust faces downwind.

2.4.2 Attach the tubing and carefully position the pump per one of the options in FS
2213, section 1 above.

2.4.3 Measure the depth to groundwater at frequent intervals.
2.4.4 Record these measurements.

2.4.5 Adjust the purging rate so that it is equivalent to the well recovery rate to
minimize drawdown.

2.4.6 If the purging rate exceeds the well recovery rate, reduce the pumping rate to
balance the withdrawal rate with the recharge rate.

2.4.7 If the water table continues to drop during pumping, lower the tubing or pump at
the approximate rate of drawdown so that the water is removed from the top of the water
column.

2.4.8 Record the purging rate each time the rate changes.
2.4.9 Measure the purge volume by one of the methods outlined in FS 2212, section 1.
2.4.10 Record this measurement.

2.4.11 Decontaminate the pump and tubing between wells (see FC 1000) or only the
pump if precleaned tubing is used for each well.

3. DEDICATED PORTABLE PuMPS: Place dedicated pumps per one of the options in FS 2213,
section 1 above.

3.1 Variable Speed Electric Submersible Pump
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3.1.1 Position fuel powered equipment downwind and at least 10 feet from the well
head. Make sure that the exhaust faces downwind.

3.1.2 Measure the depth to groundwater at frequent intervals.
3.1.3 Record these measurements.

3.1.4 Adjust the purging rate so that it is equivalent to the well recovery rate to
minimize drawdown.

3.1.5 If the purging rate exceeds the well recovery rate, reduce the pumping rate to
balance the withdrawal with the recharge rate.

3.1.6 Record the purging rate each time the rate changes.
3.1.7 Measure the purge volume by one of the methods outlined in FS 2212, section 1.
3.1.8 Record this measurement.

3.2 Variable Speed Bladder Pump

3.2.1 Position fuel powered equipment downwind and at least 10 feet from the well
head. Make sure that the exhaust faces downwind.

3.2.2 Measure the depth to groundwater at frequent intervals.
3.2.3 Record these measurements.

3.2.4 Adjust the purging rate so that it is equivalent to the well recovery rate to
minimize drawdown.

3.2.5 If the purging rate exceeds the well recovery rate, reduce the pumping rate to
balance the withdrawal with the recharge rate.

3.2.6 Record the purging rate each time the rate changes.
3.2.7 Measure the purge volume by one of the methods outlined in FS 2212, section 1.
3.2.8 Record this measurement.

4. BAILERS: DEP recommends against using bailers for purging except as a last
contingency, or if free product is present in the well or suspected to be in the well. However,
they may be used if approved by a DEP program, or specified in a permit, contract or DEP
order (see Table FS 2200-3 and FS 2211, section 1.3). If in doubt about the appropriateness
of using a bailer at a site or during a particular sampling event, contact the appropriate DEP
program or project manager.

4.1 Minimize handling the bailer as much as possible.
4.1.1 Remove the bailer from its protective wrapping just before use.
4.1.2 Attach a lanyard of appropriate material (see FS 2201, section 4).
4.1.3 Use the lanyard to move and position the bailer.

4.2 Lower and retrieve the bailer slowly and smoothly.

4.3 Lower the bailer carefully into the well to a depth approximately a foot above the
water column.
4.3.1 Do not lower the top of the bailer more than one (1) foot below the top of the
water table so that water is removed from the top of the water column. Ensure that the
length of the bailer does not exceed the length of the water column.

4.3.2 Allow time for the bailer to fill with aquifer water as it descends into the water
column.

4.4 Carefully raise the bailer.

4.4.1 Retrieve the bailer at the same rate of 2 cm/sec until the bottom of the bailer has
cleared to top of the water column.
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4.5 Measure the purge volume by one of the methods outlined in FS 2212, section 1.
4.5.1 Record the volume of the bailer.

4.6 Continue to carefully lower and retrieve the bailer as described above until the

purging completion conditions specified in FS 2212, section 3, have been satisfied.

4.6.1 Remove at least one (1) well volume before collecting measurements of the field
parameters. Take each subsequent set of measurements after removing at least one
guarter (1/4) well volume between measurements.

FS 2214 Purging Large-Volume, High-Recharge Wells With Portable Pumps

If a well originally constructed for high-flow-rate pumping will be sampled as a monitoring well,
use these guidelines to develop a purging procedure applicable to the specific details of the well
construction. Typical wells constructed for this purpose may be deep, large-diameter wells with
a section of open borehole. Evaluate each well on a case-by-case basis and consider any
available information on the construction and hydraulic performance of the well.
1. PURGING PROCEDURE
1.1 Place the pump at the top of the open borehole segment of the well.

1.2 Start purging while monitoring stabilization parameters as in FS 2212, section 3
above.
1.3 Purge at least one equipment volume before measuring stabilization parameters.
1.4 If the well is being purged for the first time using these guidelines, monitor
stabilization parameters for an extended period until confident that sufficient volume has
been pumped from the open borehole to draw fresh formation water into the pump tubing
and flow-through container. Use the information obtained from the first-time purging of the
well to determine the pumping rate and duration of purging required for future sampling
events at the well.
15 Purge at least three equipment volumes before evaluating purging completion.

2. PURGING COMPLETION

2.1 Complete the purging of the well when the last three consecutive measurements of
the purge stabilization parameters have met the applicable criteria specified in FS 2212,
section 3 above.

3. Collect samples from the well using the procedures in FS 2221, section 1 below.

FS 2215. Purging Wells With Plumbing (production wells or permanently installed
pumps equipped with sampling ports or sampling spigots)
Wells with in-place plumbing are commonly found at municipal water treatment plants, industrial
water supplies, private residences, etc. Depending on the sampling objective for collecting
samples using installed plumbing, purge the system and collect samples closest to the point of
consumption, or, as close to the source well as possible. When purging is required and the
purge volume of the plumbing system is not known, purge the system until the purging
completion criteria in FS 2212, section 3, have been met.
1. CONTINUOUSLY RUNNING PUMPS

1.1 Select the spigot that is closest to the pump and before any storage tanks (if

possible).

1.2 Remove all hoses, aerators and filters (if possible).

1.3 Open the spigot and purge at maximum flow.
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1.4 If a storage tank is located between the pump and the spigot, purge the volume of
the tank, lines and spigot.

15 If the spigot is before any storage tank, purge until sufficient volume is removed to
flush the stagnant water from the spigot and the tap line to the spigot.

1.6 Reduce the flow rate to < 500 mL/minute (a 1/8” stream) or approximately 0.1
gal/minute before collecting samples. When sampling for volatile organic compounds,
reduce the flow to <100 mL/minute before collecting the samples.

2. INTERMITTENTLY RUNNING PUMPS

2.1 Select the spigot that is closest to the pump and before any storage tanks (if
possible).

2.2 Remove all hoses, aerators and filters (if possible).

2.3 Open the spigot and purge sufficient volume at a maximum, practical flow rate to
flush the spigot and lines and until the purging completion criteria in FS 2212, section 3,
have been met.

24 If a storage tank is located between the pump and the spigot, purge the volume of
the tank, lines and spigot.

2.5 Ensure that the purge stabilization measurement of dissolved oxygen is not biased
with aeration of the sample by a high flow rate in the flow-through container.

2.6 Reduce the flow rate to < 500 mL/minute (a 1/8” stream) or approximately 0.1
gal/minute before collecting samples. When sampling for volatile organic compounds,
reduce the flow to < 100 mL/minute before collecting the samples.

FS 2216. Purging Airstrippers and Remedial Treatment Systems
If collecting samples for groundwater contamination monitoring, follow FS 2215above.

FS 2220. GROUNDWATER SAMPLING TECHNIQUES
1. Purge wells using the techniques outlined in FS 2210.
2. Replace the protective covering around the well if it is soiled or torn after completing the
purging operations.
3. GENERAL CONSIDERATIONS FOR SAMPLING EQUIPMENT AND PROCEDURES
Follow all notes and restrictions as indicated in Table FS 2200-1 and as discussed in FS 2201.

NOTE: The only pumps that are currently approved for use in collecting samples for the
analysis of volatile organic compounds (VOCs) through the pump without additional
restrictions are stainless steel and Teflon variable speed submersible pumps; stainless
steel and Teflon or Polyethylene variable speed bladder pumps; and, permanently
installed variable speed bladder or submersible pumps with PVC bodies, as long as the
PVC pump remains in contact with the water in the well at all times. Peristaltic pumps
may be used for VOC sample collection only according to the requirements in this SOP.

3.1 Collect the sample into the sample container to be sent to the laboratory directly from
the sampling tap or spigot, the pump delivery tubing or other sampling device. Do not use
intermediate containers.

3.2 In order to avoid contaminating the sample or loss of analytes from the sample:
3.2.1 Handle the sampling equipment as little as possible.

3.2.2 Minimize the amount of equipment that is exposed to the sample, where
possible.
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3.2.3 Employ precautions and procedures specific to the collection of samples for VOC
analysis.

3.2.31 Minimize aeration of samples collected for VOC analysis.

3.2.3.2 Reduce flow rates to 100 - 400 mL/minute when using a pump to collect
VOC samples. Attempt to maximize the flow rate within this range. Do not sample at
flow rates lower than 100 mL/minute or higher than 400 mL/minute.

3.2.3.3 See subpart FS 2221, section 1, including subsections 1.1 -1.1.3.9, 1.2 —
1.23.3,1.3.2-1.3.3.1,1.3.4-1.3.4.2 and 1.4 for additional VOC sampling
instructions, restrictions, precautions and criteria.

3.3 Dedicated Sampling Equipment

3.3.1 Whenever possible, use dedicated equipment because it significantly reduces
the chance of cross-contamination.

3.3.2 Dedicated is defined as equipment that is to be used solely for one location for
the life of that equipment (e.g., permanently mounted pump).

3.3.3 All material construction and restrictions from Table FS 2200-1 also apply to
dedicated equipment. Purchase equipment with the most sensitive analyte of interest in
mind.

34 Cleaning/Decontamination

3.4.1 Clean or ensure dedicated pumps are clean before installation. They do not
need to be cleaned prior to each use but must be cleaned if they are withdrawn for repair
or servicing.

3.4.2 Clean or make sure any permanently mounted tubing is clean before installation.
3.4.3 Change or clean tubing when the pump is withdrawn for servicing.
3.4.4 Clean any replaceable or temporary parts as specified in FC 1000.

3.4.5 Collect equipment blanks on dedicated pumping systems when the tubing is
cleaned or replaced.

3.4.6 Clean or ensure dedicated bailers are clean before placing them into the well.

3.4.7 Collect an equipment blank on dedicated bailers before introducing them into the
water column.

3.4.8 Suspend dedicated bailers above the water column if they are stored in the well.

FS 2221. Sampling Wells Without Plumbing

1. SAMPLING WITH PUMPS: Variable speed stainless steel and Teflon submersible pumps;
stainless steel, Teflon or Polyethylene bladder pumps; and, permanently installed variable
speed submersible or bladder pumps with PVC bodies (as long as the pump remains in
contact with the water in the well at all times), may be used to sample for all organics. The
pump tubing must be Teflon, polyethylene or polypropylene. Do not use low-density
polyethylene (LDPE) bladders or tubing to collect samples for volatile organic compounds
(VOCs). Extractable organics may be collected through a peristaltic pump if < 1 foot of
silicone tubing is used in the pump head or a vacuum trap is used (see Figure FS 2200-1 for
specific configuration). Samples for volatile organic compounds (VOCs) may be collected
through the peristaltic pump roller tubing if < 1 foot of silicone tubing is used in the pump roller
head, according to the instructions and restrictions listed in section 1.1.1, below. Follow all
notes and restrictions as defined in Table FS 2200-1 and discussed in Equipment and
Supplies (FS 2201) when using pumps to collect samples. Do not lower the pump or tubing to
the bottom of the well.
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1.1 Peristaltic Pump

1.1.1 Volatile Organics Collected Through the Pump Roller Tubing: Ensure that no
more than a maximum length of one foot of new silicone tubing is installed in the
peristaltic pump roller head assembly before the well is purged, if the same pump and
tubing assembly is used to purge and sample the well. Otherwise, install a new length of
silicone roller tubing as described above before beginning to sample (see NOTE below).
If the pump will be used to sample more than one well, replace the silicone roller tubing
before purging and sampling each new well. Use Teflon, Kynar, high-density
polyethylene (HDPE) or similarly inert material for the drop (down-hole) and delivery
tubing. Do not use low-density polyethylene (LDPE) tubing. Minimize aeration of the
sample during collection. If samples for additional analytes other than VOCs will be
collected, fill the VOC sample containers last, if possible. For low-recharge wells, collect
VOC:s first after purging is completed, where excessive drawdown or dry purging occurs.
NOTE: Depending on the recharge characteristics of the well and sampler skill, attempt
to maximize the flow rate for VOC sample collection within the range stipulated below in
sections 1.1.1.1 and 1.1.1.2. Collect the VOC sample directly into the sample container
from the discharge flow exiting from the pump delivery tubing. Disconnect flow-through
containers, manifolds, valves or other devices from the delivery tubing before collecting
the VOC samples, if applicable. If the tubing assembly intended for VOC sample
collection was not used to purge the well, begin pumping using the new sampling tubing
assembly, adjust the pumping rate for the maximum possible flow rate for VOC sampling
and pump a minimum of 3 equipment volumes (pump and tubing volume) through the
entire tubing assembly before collecting the VOC samples. If the pump tubing is placed
within the screened interval, new tubing cannot be reinserted into the well and the same
tubing must be used for purging and sampling.

1111 For wells with sufficient recharge where the pumping rate can be
matched with the recharge rate, use tubing with the smallest practical inside
diameter and collect VOC samples with a pumping rate in the range of 100
mL/minute — 400 mL/minute. Attempt to maximize the flow rate within this range. Do
not reduce the flow rate below 100 mL/minute or exceed 400 mL/minute while
sampling. Minimize aeration of the sample during collection, and observe all other
precautions as indicated in FS 2000, subpart FS 2004. If samples for additional
analytes other than VOCs will be collected, fill the VOC sample containers last, if
possible.

1.1.1.2 For low-recharge wells, use tubing with the smallest practical inside
diameter and collect VOC samples with a pumping rate in the range of 100
mL/minute — 400 mL/minute. Attempt to maximize the flow rate within this range. Do
not reduce the flow rate below 100 mL/minute (if possible) or exceed 400 mL/minute
while sampling. Minimize aeration of the sample during collection, and observe all
other precautions as indicated in FS 2000, subpart FS 2004. If samples for additional
analytes other than VOCs will be collected, fill the VOC sample containers last, if
possible. Collect VOCs first after purging is completed, where excessive drawdown
or dry purging occurs. See subpart FS 2212, section 3.7 for wells that purge dry.

1.1.2 Volatile Organics Using Manual Fill and Drain Method: This method is also
denoted as the “straw” method (with gravity drain). Collect volatile organics last. If the
pump tubing is placed within the screened interval, do not reinsert the tubing into the
well after withdrawing, and do not repeat steps 1.1.2.3 through 1.1.2.6.

1.1.2.1 Insert sufficient length of drop tubing to provide enough sample volume to
fill all necessary VOC sample containers, if possible.
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1.1.2.2 Remove the drop tubing from the inlet side of the pump.

1.1.2.3 Submerse the drop tubing into the water column and allow it fill.
1.1.24 Remove the drop tubing from the well.

1.1.25 Prevent the water in the tubing from flowing back into the well.

1.1.2.6 Carefully allow the groundwater to drain by gravity into the VOC sample
containers. Avoid turbulence. Do not aerate the sample.

1.1.2.7 Repeat steps 1.1.2.3 - 1.1.2.6 until enough sample containers are filled.

1.1.3 Volatile Organics Using the Pump to Fill and Drain the Tubing: This method is
also denoted as the “straw” method with reverse-flow. Collect volatile organics last. If
the pump tubing is placed within the screened interval, do not reinsert the tubing into the
well after withdrawing, and do not repeat steps 1.1.3.2 through 1.1.3.8, below. Do not
reduce the flow rate below 100 mL/minute or exceed 400 mL/minute while pumping. Do
not collect sample that has passed through the pump roller head silicone tubing.

1.1.3.1 Insert sufficient length of drop tubing to provide enough sample volume to
fill all necessary VOC sample containers, if possible.

1.1.3.2 Submerse the drop tubing into the water column.

1.1.3.3 Use the pump to fill the drop tubing.

1.1.34 Quickly remove the tubing from inlet side of the pump.

1.1.35 Prevent the water in the tubing from flowing back into the well.

1.1.3.6 Remove the drop tubing from the well and fill the VOC sample containers
using the reverse-flow or gravity-drain methods in steps 1.1.3.7 or 1.1.3.8 below.

1.1.3.7 Reverse the flow on the peristaltic pump to deliver the sample into the
VOC sample containers at a slow, steady rate. Avoid turbulence. Do not aerate the
sample.

1.1.3.8 Or, remove the drop tubing from the inlet side of the pump and carefully
allow the groundwater to drain into the VOC sample containers. Avoid turbulence.
Do not aerate the sample.

1.1.3.9 Repeat steps 1.1.3.2 - 1.1.3.8 until enough VOC sample containers are
filled.

1.1.4 Extractable Organics Collected Through Silicone Pump-Head Tubing:

1.14.1 Ensure that a 1-foot maximum length of new silicone tubing was installed
in the peristaltic pump head assembly before the well was purged if the same pump
is being used to purge and sample the well. Otherwise, install a new length of tubing
as described above.

1.1.4.2 Collect extractable organic samples directly from the effluent delivery
tubing (attached to discharge side of the silicone pump head tubing) into the sample
container.

1.1.4.3 If there is a concern that sample analytes are absorbed, adsorbed,
leached or otherwise affected or lost by pumping through the silicone pump-head
tubing, sample the well using the organic trap assembly in 1.1.4 below.

1.1.5 Extractable Organics Using an Optional Organic Trap Assembly

1.15.1 Assemble the components of the pump and trap according to Figure FS
2200-1.

1.15.2 The sample container should be the trap bottle.
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1.1.5.3  All equipment that contacts the groundwater before the sample container
must be constructed of Teflon, Polyethylene, Polypropylene, stainless steel or glass,
including the transport tubing to and from the sample container, the interior liner of
the container cap and all fittings. Do not use a rubber stopper as a cap.

1.154 Connect the outflow tubing from the container to the influent side of the
peristaltic pump.

1.1.55 Prevent the water in the down-hole delivery tubing from flowing back into
the well while performing this connection.

1.1.5.6  Turn the pump on and reduce the flow rate to a smooth and even flow.
1.1.5.7 Discard a small portion of the sample to allow an air space.
1.1.5.8 Preserve (if required), label and complete the field notes.

1.1.6 Inorganics
1.16.1 Inorganic samples may be collected from the effluent tubing.

1.1.6.2 If samples are collected from the pump, decontaminate all tubing
(including the tubing in the head) or change it between wells.

1.1.6.3 Preserve (if required), label and complete field notes.
1.2 Variable Speed Bladder Pump

1.2.1 If sampling for organics the pump body must be constructed of stainless steel
and the valves and bladder must be Teflon, polyethylene or polypropylene. All tubing
must be Teflon, Polyethylene, or Polypropylene and any cabling must be sealed in
Teflon, Polyethylene or Polypropylene, or made of stainless steel. Do not use low-
density polyethylene (LDPE) tubing or bladders for the collection of VOC samples.

1.2.2 After purging to a smooth even flow, reduce the flow rate.

1.2.2.1 When sampling for volatile organic compounds, reduce the flow rate to
100 — 400 mL/minute, if possible. Attempt to maximize the flow rate within this range.

1.2.3 Sampling for Volatile Organic Compounds (VOCSs)

1.2.3.1 Use Teflon, Kynar, HDPE or similarly inert material for the bladder or
tubing. Do not use LDPE bladders or tubing. Minimize aeration of the sample during
collection. If samples for additional analytes other than VOCs will be collected, fill the
VOC sample containers last, if possible. For low-recharge wells, collect VOCs first
after purging is completed, where excessive drawdown or dry purging occurs.
Depending on the recharge characteristics of the well and sampler skill, attempt to
maximize the flow rate for VOC sample collection within the range stipulated above
in section 1.2.3. Collect the VOC sample directly into the sample container from the
discharge flow exiting from the pump delivery tubing. Disconnect flow-through
containers, manifolds, valves or other devices from the delivery tubing before
collecting the VOC samples, if applicable.

1.2.3.2 If the pump and/or tubing assembly intended for VOC sample collection
was not used to purge the well, begin pumping using the sampling pump and/or
tubing assembly, adjust the pumping rate for the maximum possible flow rate for
VOC sampling and pump a minimum of 3 equipment volumes (pump and tubing
volume) through the entire tubing assembly before collecting the VOC samples.

1.2.3.3 If the pump is placed within the screened interval, use the same pump
and tubing assembly for both purging and sampling.

1.3 Variable Speed Submersible Pump
1.3.1 The housing must be stainless steel.
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1.3.2 If sampling for organics, the internal impellers, seals and gaskets must be
constructed of stainless steel, Teflon, Polyethylene or Polypropylene. The delivery tubing
must be Teflon, Polyethylene or Polypropylene. Do not use low-density polyethylene
(LDPE) for the collection of VOC samples. The electrical cord must be sealed in Teflon,
Polyethylene or Polypropylene, and any cabling must be sealed in Teflon, Polyethylene
or Polypropylene, or constructed of stainless steel.

1.3.3 After purging to a smooth even flow, reduce the flow rate.

1.3.3.1  When sampling for volatile organic compounds, reduce the flow rate to
100 — 400 mL/minute, if possible. Attempt to maximize the flow rate within this range.

1.3.4 Sampling for Volatile Organic Compounds (VOCSs)

1.34.1 Use Teflon, Kynar, HDPE or similarly inert material for the pump tubing.
Do not use LDPE tubing. Minimize aeration of the sample during collection. If
samples for additional analytes other than VOCs will be collected, fill the VOC
sample containers last, if possible. For low-recharge wells, collect VOCs first after
purging is completed, where excessive drawdown or dry purging occurs. Depending
on the recharge characteristics of the well and sampler skill, attempt to maximize the
flow rate for VOC sample collection within the range stipulated above in section
1.3.4. Collect the VOC sample directly into the sample container from the discharge
flow exiting from the pump delivery tubing. Disconnect flow-through containers,
manifolds, valves or other devices from the delivery tubing before collecting the VOC
samples, if applicable.

1.3.4.2 If the pump and/or tubing assembly intended for VOC sample collection
was not used to purge the well, begin pumping using the sampling pump and/or
tubing assembly, adjust the pumping rate for the maximum possible flow rate for
VOC sampling and pump a minimum of 3 equipment volumes (pump and tubing
volume) through the entire tubing assembly before collecting the VOC samples.
1.4 For all analytes, if the pump is placed within the screened interval, use the same
pump and tubing assembly for both purging and sampling.
2. SAMPLING WITH BAILERS: A high degree of skill and coordination are necessary to collect
representative samples with a bailer. When properly used, bailers may be used to collect
samples for certain analyte groups and under specific conditions (see Table FS 2200-3).
They must be of an appropriate type and construction (see FS 2201, section 3), and must be
used as outlined below. If in doubt about the appropriateness of using a bailer at a site or
during a particular sampling event, contact the appropriate DEP program or project manager.
2.1 General Considerations
2.1.1 Minimize handling the bailer as much as possible.
2111 Wear sampling gloves.
2112 Remove the bailer from its protective wrapping just before use.
2.1.1.3  Attach a lanyard of appropriate material (see FS 2201, section 4).
21.1.4 Use the lanyard to move and position the bailers.

2.1.2 Do not allow the bailer or lanyard to touch the ground.
2.1.3 Rinsing
2131 If the bailer is certified precleaned, no rinsing is necessary.

2.1.3.2 If both a pump and a bailer are to be used to collect samples, rinse the
exterior and interior of the bailer with sample water from the pump before removing
the pump.
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2.1.3.3 If the purge pump is not appropriate for collecting samples (e.g., non-inert
components), rinse the bailer with by collecting a single bailer of the groundwater to
be sampled. Use the technique described in section 2.2, Bailing Technique, below.
2134 Discard the water appropriately.

2.1.3.5 Do not rinse the bailer if Oil & Grease, TRPHSs, etc., (see FS 2006) are to
be collected.

2.2 Bailing Technique

2.2.1 Collect all samples that are required to be collected with a pump before collecting
samples with the bailer.

2.2.2 Raise and lower the bailer gently to minimize stirring up particulate matter in the
well and the water column which can increase sample turbidity.

2.2.3 Lower the bailer carefully into the well to a depth approximately a foot above the
water column. Ensure that the length of the bailer does not exceed the length of the
water column.

2.2.3.1 When the bailer is in position, lower the bailer into the water column at a
rate of 2 cm/sec until the desired depth is reached (see section 2.2.3 above).

2.2.4 Do not lower the top of the bailer more than one (1) foot below the top of the
water table so that water is removed from the top of the water column.

2.2.5 Allow time for the bailer to fill with aquifer water as it descends into the water
column.

2.2.6 Do not allow the bailer to touch the bottom of the well or particulate matter will be
incorporated into the sample.

2.26.1 Carefully raise the bailer (see section 2.2.2 above). Retrieve the bailer at
the same rate of 2 cm/sec until the bottom of the bailer has cleared to top of the
water column.

2.2.7 Lower the bailer to approximately the same depth each time.
2.2.8 Collect the sample.

2281 Install a device to control the flow from the bottom of the bailer and
discard the first few inches of water. Reduce the flow to < 100 mL/minute when
collecting VOC samples.

2282 Fill the appropriate sample containers by allowing the sample to slowly
flow down the side of the container. Minimize aeration of VOC samples.
2.2.8.3 Discard the last few inches of water in the bailer.

2.2.9 Repeat steps 2.2.1 through 2.2.8.3 for additional samples.

2.2.10 Measure the DO, pH, temperature, turbidity and specific conductance after the
final sample has been collected.

2.2.10.1 Record all measurements and note the time that sampling was
completed.

3. SAMPLING WELLS WITH FLOATING NON-AQUEOUS PHASE LIQUID: DEP does not recommend
the sampling of wells with floating non-aqueous phase liquid for trace contaminants. This
concerns primarily petroleum related sites, but includes any chemical product (e.g., solvent)
that floats on the water table. Sampling is acceptable if the information is to be used for the
purpose of remedial design.

Sample data from such wells cannot provide useful information regarding the level of
contamination. Furthermore, these wells typically do not provide legitimate data because of
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permanent chemical contamination from product contact with the well casing for an extended
period of time.

DEP does reserve the right to require sampling of these wells, not for levels of trace
contaminants, but for confirmation of an appropriate remediation technique. This type of
sampling is performed below the non-aqueous phase layer (see section 3.2 below).

3.1 Non-Aqueous Phase Liquid Sampling: Non-aqueous phase liquid may be evident in
a cased monitoring well or in an open excavation.

3.1.1 Non-aqueous phase liquid is normally sampled for two reasons:

¢ Documentation for its existence and thickness; and

¢ Determination of the type of product so that the proper analyses can be
performed to determine extent. This is only feasible for relatively recent
releases as it may not be possible to identify weathered product.

3.1.2 Disposable plastic (acrylic, clear PVC) bailers are recommended for sampling.
Disposable Polyethylene and Polypropylene bailers are also acceptable. Other wide
mouth vessels may be used for sampling non-aqueous phase liquid in an excavation.
3.1.3 Monitoring Well

3.1.31 If a non-aqueous phase liquid is identified in a monitoring well during the
water level measurement, measure its thickness in the well. If the thickness of the

non-aqueous phase liquid is greater than 0.01 foot or product globules are present,
collect a sample using a precleaned disposable bailer.

3.1.3.2 Measure the product thickness to the nearest 0.01 foot after withdrawing
the bailer.

3.1.3.3 Pour a portion of the product into a glass sample container.

3.1.34 This sample is considered a concentrated waste. Therefore, package the
container in protective wrapping to prevent breakage, isolate from other samples,
and ice to 4°C.

3.1.4 Excavation

3.14.1 If non-aqueous phase liquid is observed in an open excavation, a glass
sample container or a precleaned intermediate vessel may be used to collect the
sample.

3.1.4.2 Securely tie a lanyard to the container and lower it into the excavation.

3.1.4.3 Gently lower and retrieve the container so that no solid material is
released or collected.

3.1.4.4 If sufficient water is available, a bailer can be used.

3.1.4.5  Although not recommended, screened casing can be placed (or augered
and placed) in the bottom of the excavation and the product sampled with a bailer.

3.1.4.6  Avoid dangerous situations, such as standing too close to the edge of an
excavation, riding in the backhoe bucket, or entering a trench or excavation that may
collapse.
3.1.4.7 DEP recommends following all applicable OSHA regulations.
3.2 Sampling Below Product
3.2.1 This type of depth-specific sampling to attempt to sample the dissolved

constituents in the water column below the product layer is performed only at the request
of DEP or its designee.
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3.2.2 These data provide information that helps define adequate groundwater
treatment. Without these data, incorrect (and sometimes unnecessarily expensive)
remediation techniques may be designed for a situation where they are not required.

3.2.3 There are some substantial logistical problems involved with sending a sampler
through non-aqueous phase liquid to sample the groundwater below. Although there are
some products designed specifically for this type of sampling, they are expensive and
the results may not be commensurate with their cost. The use of “self-engineered”
equipment or coverings may be the best option.

3.2.4 These data are only to be used for qualitative use and will aid in deciding on an
appropriate remediation technique.

3.2.5 Wrapping bailers and tubing in plastic seems to be the most popular technique in
getting past the product layer.

3.2.6 Although not recommended, some have wrapped submersible pumps in several
layers of plastic and retrieved each layer by a separate lanyard. One suggestion would
be to use a rigid piece of stainless steel tubing wrapped in plastic.

3.2.6.1 Once the covered tubing is past the layer, pull up on the plastic, piercing
the plastic and exposing the (somewhat) clean tubing inlet.

3.2.6.2 Introduce the wrapped hose slowly to not entrain any more product into
the dissolved layer located below.

3.2.6.3  Also, perform this procedure with a peristaltic pump or a vacuum pump
linked to a trap bottle. To use this setup, the water table must be no deeper than

15-20 feet, realizing that actual sampling may be occurring several feet below the
product layer.

FS 2222. Sampling Low Permeability Aquifers or Wells That Have Purged Dry

1. Collect the sample(s) after the well has been purged according to FS 2212, section 3.4.
Minimize the amount of water removed from the well by using the same pump to purge and
collect the sample. If the well has purged dry, collect samples as soon as sufficient sample
water is available. If samples for additional analytes other than VOCs will be collected, fill the
VOC sample containers last, if possible. However, collect VOCs first after purging is
completed, where excessive drawdown or dry purging occurs.

2. Measure the five (5) field parameters Temperature, pH, Specific Conductance, Dissolved
Oxygen and Turbidity at the time of sample collection.

3. Advise the analytical laboratory and the client that the usual amount of sample for analysis
may not be available.

FS 2223. Sampling Wells With In-Place Plumbing

1. If a storage tank is present, locate a cold water spigot, valve or other sampling point close
to the well head between the pump and the storage tank. If there is no sampling location
between the pump and the storage tank, locate the spigot, valve or other sampling point
closest to the tank.

1.1 Depending on the sampling objective for collecting samples using installed plumbing,
purge the system and collect samples closest to the point of consumption, or, as close to the
source well as possible.

2. Remove all screens or aerators and reduce the flow rate to no more than 500 mL/minute.
If collecting samples for volatile organic compounds, reduce the flow rate to 100 mL/minute or
less. Collect the samples directly into the appropriate containers.
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FS 2224. Sampling Airstripper and Remedial Treatment System Sampling
1. Reduce the flow rate to less than 500 mL/minute and begin sample collection.
2. If collecting samples for volatile organic compounds, reduce the flow rate to 100
mL/minute or less.

3. Collect the samples directly into the appropriate containers.

FS 2225. Filtering Groundwater Samples

Filtered groundwater samples can only be collected after approval from the DEP program or
project manager. If filtering is approved, the DEP program or permit condition may require both
filtered and unfiltered samples to be collected, analyzed and reported.

1. FILTERING GROUNDWATER FOR METALS:
1.1 Unless specified otherwise by the DEP program, use a new, disposable, high
capacity, 1-um in-line filter.
1.2 Use a variable speed peristaltic, bladder or submersible pump with the in-line filter
fitted on the outlet end.

1.2.1 Peristaltic pumps, bladder pumps or submersible pumps can be used when
water levels are no greater than 20 to 25 feet deep.

1.2.2 Bladder pumps or submersible pumps must be used when water levels are
greater than 20 to 25 feet deep.
13 Ensure that a 1-foot maximum length of new, silicone tubing was installed in the
peristaltic pump head assembly before the well was purged if the same pump is being used
to purge and sample the well. Otherwise, install a new length of tubing as described above.
1.4 Ensure that new or precleaned delivery tubing was assembled with the peristaltic
pump before the well was purged if the same pump is being used to purge and sample the
well. Otherwise, assemble the pump with new or precleaned delivery tubing and the new
filter.
15 Insert the filter on the high pressure side (i.e., on the delivery side) of the pump.

1.5.1 Flush the filter before attaching to the pump tubing assembly with 30-50 mL of
analyte free water or an inert gas (nitrogen) to remove atmospheric oxygen;
1.5.2 Or, with the filter attached to the pump tubing assembly, hold the filter upright
with the inlet and outlet in the vertical position and pump water from the aquifer through
the filter until all atmospheric oxygen has been removed.
1.6 Collect the filtered samples directly into the sample container from the high-pressure
(delivery) side of the pump tubing assembly.
1.6.1 Collect filtered samples by either of the methods in 1.6.1.3 or 1.6.1.4 below if the
static water level in the well is too deep for a variable speed peristaltic pump and a
variable speed electric submersible pump or variable speed bladder pump is not
available.

1.6.1.1 Do not agitate the sample or expose it to atmospheric oxygen.

1.6.1.2 Do not pour the sample into any intermediate vessel for subsequent
filtration.

1.6.1.3 Collect the sample in a Polyethylene, Teflon or Polypropylene bailer that
can be pressurized. When the bailer has been retrieved, immediately connect the
filter and begin to pressurize the bailer;
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1.6.1.4 Or, collect the sample with a bailer and immediately place the intake tube
of the peristaltic pump into the full bailer and begin pumping the water through the
filter as described in section 1.2 above.

1.7 Do not use the following equipment for filtering groundwater samples for metals:

1.7.1 Any pump and apparatus combination in which the filter is on the vacuum
(suction) side of the pump.

1.7.2 Any type of syringe or barrel filtration apparatus.
1.7.3 Any filter that is not encased in a one-piece, molded unit.
2. Filtering groundwater for non-metallic analytes
2.1 The following analytes cannot be filtered:
e Oil and Grease
e Total Recoverable Petroleum Hydrocarbons (TRPH)
e FL-PRO
e Volatile Organic Compounds (VOC)
e Microbiological Analytes
¢ Volatile Inorganic Compounds (e.g., Hydrogen Sulfide)

2.2 Unless specified otherwise by the regulatory program, use a new, disposable, high
capacity, 0.45 um in-line filter.

2.3  Assemble the pump, tubing and filter as in 1.2 — 1.5 above.
2.4 Flush the filter as in 1.5.1 or 1.5.2 above.
2.5 Collect the samples as in 1.6 — 1.6.1.4 above.
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Appendix FS 2200
Tables, Figures and Forms

Table FS 2200-1 Equipment for Collecting Groundwater Samples
Table FS 2200-2 Dissolved Oxygen Saturation

Table FS 2200-3 Allowable Uses for Bailers

Figure FS 2200-1 Pump and Trap for Extractable Organics

Figure FS 2200-2 Groundwater Purging Procedures
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Table FS 2200-1
Equipment for Collecting Groundwater Samples

Activity Equipment Type

Variable speed centrifugal pump
Variable speed submersible pump
Well Purging Variable speed bladder pump

Variable speed peristaltic pump

Bailer with lanyard: Not Recommended

pH meter

DO meter

Conductivity meter

Well Stabilization Thermometer/Thermistor
Turbidimeter

Flow-through cell

Multi-function meters

Variable speed peristaltic pump
Variable speed submersible pump
Variable speed bladder pump
Bailer with lanyard (See Table FS 2200-3)

Variable speed peristaltic pump
Variable speed submersible pump
Variable speed bladder pump
Pressurized bailer

1.0 um high capacity molded filter
0.45 pm high capacity molded filter

Sample Collection

Filtration

Electronic sensor

G dwater Level
roundwater Leve Chalked tape
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Table FS 2200-2
Dissolved Oxygen Saturation

TEMP | D.O. mg/L| TEMP | D.O. mg/L|TEMP | D.O. mg/L| TEMP| D.O. mg/L

degC | SAT. | 20% | deg C | SAT. | 20% | deg C | SAT. | 20% | deg C | SAT. 20%

15.0 [10.084| 2.017] 19.0 | 9.276 | 1.855] 23.0 8.578 | 1.716] 27.0 7.968 1.594

15.1 |10.062| 2.012] 19.1 9.258 | 1.852] 23.1 8.562 | 1.712] 27.1 7.954 1.591

15.2 [10.040| 2.008] 19.2 | 9.239 | 1.848] 23.2 8.546 | 1.709] 27.2 7.940 1.588

15.3 [10.019| 2.004] 19.3 9.220 | 1.844) 23.3 8.530 | 1.706) 27.3 7.926 1.585

154 ]9.997 | 1.999] 194 9.202 | 1.840) 234 8.514 | 1.703) 27.4 7.912 1.582

155 |9.976 | 1.995] 195 9.184 | 1.837) 23.5 8.498 | 1.700) 27.5 7.898 1.580

15.6 |9.955| 1.991] 19.6 9.165 | 1.833] 23.6 8.482 | 1.696] 27.6 7.884 1.577

15.7 |9.934 | 1.987] 19.7 9.147 | 1.829] 23.7 8.466 | 1.693] 27.7 7.870 1.574

158 [9.912 ] 1.982] 198 | 9.129 | 1.826] 23.8 8.450 | 1.690] 27.8 7.856 1571

159 [9.891 | 1.978] 199 | 9.111 | 1.822] 23.9 8.434 | 1.687] 27.9 7.842 1.568

16.0 |9.870 | 1.974] 20.0 | 9.092 | 1.818] 24.0 8.418 | 1.684] 28.0 7.828 1.566

16.1 |9.849 | 1.970] 20.1 9.074 | 1.815) 24.1 8.403 | 1.681] 28.1 7.814 1.563

16.2 |9.829 | 1.966] 20.2 9.056 | 1.811) 24.2 8.387 | 1.677] 28.2 7.800 1.560

16.3 |9.808 | 1.962] 20.3 9.039 | 1.808) 24.3 8.371 | 1.674] 28.3 7.786 1.557

16.4 | 9.787 | 1.957] 20.4 9.021 | 1.804) 24.4 8.356 | 1.671) 28.4 7.773 1.555

165 |9.767 | 1.953] 20.5 | 9.003 | 1.801] 245 8.340 | 1.668] 28.5 7.759 1.552

166 |9.746 | 1.949] 20.6 | 8.985 | 1.797] 24.6 8.325 | 1.665] 28.6 7.745 1.549

16.7 |9.726 | 1.945] 20.7 | 8.968 | 1.794] 24.7 8.309 | 1.662] 28.7 7.732 1.546

16.8 |9.705] 1.941] 20.8 | 8.950 | 1.790] 24.8 8.294 | 1.659] 28.8 7.718 1.544

16.9 |9.685| 1.937] 20.9 8.932 | 1.786] 24.9 8.279 | 1.656] 28.9 7.705 1.541

17.0 |9.665| 1.933] 21.0 8.915 | 1.783] 25.0 8.263 | 1.653] 29.0 7.691 1.538

171 ] 9.645| 1.929] 211 8.898 | 1.780] 25.1 8.248 | 1.650] 29.1 7.678 1.536

17.2 ]9.625| 1.925] 21.2 8.880 | 1.776] 25.2 8.233 | 1.647) 29.2 7.664 1.533

173 |9.605] 1.921] 21.3 | 8863 | 1.773] 25.3 8.218 | 1.644] 29.3 7.651 1.530

174 |9.585 | 1917] 21.4 | 8.846 | 1.769] 254 | 8.203 | 1.641] 29.4 7.638 1.528

175 |9565| 1.913] 215 | 8.829 | 1.766] 255 8.188 | 1.638] 29.5 7.625 1.525

176 |9545 ] 1.909] 216 | 8812 | 1.762] 25.6 8.173 | 1.635] 29.6 7.611 1.522

17.7 ]9.526 | 1.905] 21.7 8.794 | 1.759) 25.7 8.158 | 1.632) 29.7 7.598 1.520

17.8 |9.506 | 1.901] 21.8 8.777 | 1.755) 25.8 8.143 | 1.629] 29.8 7.585 1.517

17.9 |9.486 | 1.897] 21.9 8.761 | 1.752]) 25.9 8.128 | 1.626] 29.9 7.572 1.514

18.0 | 9.467 | 1.893] 22.0 8.744 | 1.749] 26.0 8.114 | 1.623] 30.0 7.559 1.512

18.1 |9.448 | 1.890] 22.1 | 8.727 | 1.745] 26.1 8.099 | 1.620] 30.1 7.546 1.509

18.2 |9.428 | 1.886] 22.2 | 8.710 | 1.742] 26.2 8.084 | 1.617] 30.2 7.533 1.507

183 [9.409 | 1.882] 223 | 8.693 | 1.739] 26.3 8.070 | 1.614] 30.3 7.520 1.504

184 |9.390 | 1.878] 22.4 8.677 | 1.735] 26.4 8.055 | 1.611] 304 7.507 1.501

185 |9.371| 1.874] 225 8.660 | 1.732]) 26.5 8.040 | 1.608] 30.5 7.494 1.499

18.6 | 9.352 | 1.870] 22.6 8.644 | 1.729] 26.6 8.026 | 1.605] 30.6 7.481 1.496

18.7 |9.333 | 1.867] 22.7 8.627 | 1.725) 26.7 8.012 | 1.602} 30.7 7.468 1.494

18.8 |9.314 | 1.863] 22.8 8.611 | 1.722]} 26.8 7.997 | 1.599] 30.8 7.456 1.491

189 |[9.295| 1.859] 229 | 8.595 | 1.719] 26.9 7.983 | 1.597] 30.9 7.443 1.489

Derived using the formula in Standard Methods for the Examination of Water and Wastewater, Page 4-101, 18th Edition, 1992
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Table FS 2200-3
Allowable Uses for Bailers

e ANALYTE
GROUP(S)

e PURGING
(Not Recommended)

o SAMPLING

Use:

Use:

Not Recommended:

Volatile Organics

Extractable
Organics

Radionuclides,
including Radon

Metals
Volatile Sulfides

If allowed by permit,
program, contract or
order

or

If operated by a
skilled individual with
documented training

in proper techniques.

Field documentation
must demonstrate
that the procedure in
FS 2213, section 4
was followed without
deviation.

If concentrations exceed
action levels, the purpose
is to monitor effective
treatment, and the DEP
program allows the use of
bailers;

or

If specified by DEP permit,
program, contract or order.

or

If operated by a skilled
individual with documented
training in proper
technigues and using
appropriate equipment.
Field documentation must
demonstrate that the
procedure in FS 2221,
section 2 was followed
without deviation.

If concentrations are
near or below the
stated action levels;

or

If a critical decision
(e.g., clean closure)
will be made based on
the data;

or

If data are to
demonstrate
compliance with a
permit or order.

Petroleum
Hydrocarbons
(TRPH) & Oil &
Grease

If allowed by permit,
program, contract or
order

or

If operated by a
skilled individual with
documented training

in proper techniques.

Field documentation
must demonstrate
that the procedure in
FS 2213, section 4
was followed without
deviation.

Only if allowed by permit,
program, contract or order
as samples should be
collected into the container
without intermediate
devices.

Unless allowed by
permit, program,
contract or order.
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e ANALYTE e PURGING
e SAMPLING

GROUP(S) (Not Recommended)

Use: Use: Not Recommended:
Biologicals If allowed by permit, If all analytes collected Before collecting any
Inorganic Non- program, contract or | from the well can be analytes that must be
Metallics order collected with a bailer; collected with a pump.
Aggregate or or
Organics If operated by a If collected after collecting
Microbiological skilled individual with | all analytes that require the
Physicaland | e es, |
Aggregate | prop ques.

) Field documentation

Properties

must demonstrate

that the procedure in

FS 2213, section 4

was followed without

deviation.
Ultra-Trace Never Never
Metals
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Figure FS 2200-1
Pump and Trap for Extractable Organics

Silicone
Tubing

\ Teflon, PP or

PE

Water
Direction

To
Monitoring
Well

Peristaltic Pump

The glass sample bottle must be threaded to use a reusable
sampling cap lined and installed with fittings made of Teflon,
polypropylene or polyethylene, similar to the design shown.
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Figure FS 2200-2

[ Scenario 1: WELL SCREEN COMPLETELY SUBMERGED ] [ Scenario 2:  WELL SCREEN PARTIALLY SUBMERGED ]

v

v v

v

fOption 1a: Minimal Purge Volume: Pump or tubing is placed within the middle of \ /Option 1b: Conventional Purge: Pump, tubing, or \ Option 2a: A bailer !

/Option 2h: Pump or tubing is placed \

within the middle of the saturated
portion of the screen interval.

If the pump or tubing that was used
for purging will not be used to obtain

the screen interval. The following conditions must be met to use this option: bailer L is placed above the screen at the top of the is placed at the top
1. The well screen interval is < 10 feet. water column. of thg water column
2. Although drawdown may occur in the well when purging is initiated, the and is used to purge

drawdown has to stabilize (Aquifer Recovery Rate = Purge Rate). 1 DEP does not recommend the use of a bailer and sample the well.
3. The samples will be obtained with the same equipment that was used to for purging; however, if a bailer is used it shall be

purge the well. Therefore, centrifugal pumps and bailers are not suitable for lowered and raised at the rate of 2 cm/sec in the top

use in Option la.

f the water column.
ko e water column | /

the sample, then position the pump or
tubing at the top of the water column

kfor purging.

Q one or more of these conditions do not apply, use Option 1b. / '
' | |
Purging Procedure #1 Purging Procedure #2 Purging Procedure #3
1. After the drawdown in the well stabilizes, purge at least one equipment volume then collect 1. Purge at least one well volume then collect first 1. Purge at least one well volume then collect first

the first set of stabilization parameters.

2. Thereafter, collect stabilization parameters > 2 to 3 minutes apart. 2

set of stabilization parameters.
Thereafter, collect stabilization parameters > 2.

3. Purge at least three equipment volumes before sampling. everv 1/4 well volume.

set of stabilization parameters.
Thereafter, collect stabilization parameters > 2
to 3 minutes apart.

]

v

[ Puraina Completion ]

v

/h‘ Dissolved Oxygen is < 20% of saturation for the\
measured temperature and Turbidity is < 20
NTUs, then purging is complete when three
consecutive readings of the parameters listed
below are within the following ranges:

Temperature + 0.2°C
pH + 0.2 Standard Units

Qpecific Conductance + 5.0% of reading /

[
ﬁ Dissolved Oxygen (DO) is > 20% of saturation for the measured temperature and/or Turbidity is > 20\

NTUs after every attempt has been made to reduce DO and/or turbidity, then purging is complete when
three consecutive readings of the parameters listed below are within the following ranges:

Temperature + 0.2 °C

pH + 0.2 Standard Units

Specific Conductance + 5.0% of reading

Dissolved Oxygen + 0.2 mg/L or readings are within 10% (whichever is greater).
Turbidity + 5 NTUs or readings are within 10% (whichever is greater).

o J

v

removed, purging may be discontinued at the discretion of the sampling team leader.

[ If one or more parameters do not stabilize after 5 volumes of the screened interval (purging procedure #1) or 5 well volumes (purging procedure #s 2 & 3) are }

Page 33 of 33

v

If the well is expected to purge dry,
position the pump or tubing within the
screened interval and purge at < 100
mL/minute until two equipment volumes
are removed. Use the same pump for
purging and sampling.

If the well purges dry at the lowest
achievable flow rate (pumping at 100
mL/minute or less), then after a sufficient
amount of water recharges in the well,
collect the samples.

In either case listed above, before
samples are collected, measure (once)
pH, temperature, specific

conductance, dissolved oxygen, and
Qbidiw. /
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FS 5000. WASTE SAMPLING

1. INTRODUCTION: Use the procedures in FS 5000 to sample media and matrices of industrial
origin.
1.1. Use the following DEP SOPs in conjunction with FS 5000:

e FA 1000 Regulatory Scope and Administrative Procedures for Use of DEP
SOPs

e FC 1000 Cleaning / Decontamination Procedures

e FD 1000 Documentation Procedures

e FM 1000 Field Planning and Mobilization

e FQ 1000 Field Quality Control Requirements

e FS 1000 General Sampling Procedures

e FT 1000 — FT 2000 General Field Testing and Measurement

1.1.1. Use additional DEP SOPs as required for specific applications.

2. EQUIPMENT AND SUPPLIES: Refer to Table FS 5000-1 for approved waste sampling
equipment.
3. PRESERVATION, TRANSPORT AND HANDLING OF WASTE SAMPLES

3.1. Do not preserve waste samples with chemical preservatives or cool waste samples
where the potential for an inadvertent chemical reaction of samples with the preservative
might occur, or where cooling might otherwise alter the original sample characteristics.
Protect samples from sunlight in order to minimize any potential reaction due to possible
light sensitivity of samples. Appropriate handling and storage precautions should be taken if
samples have the potential to be shock sensitive.

3.2.  After the samples have been collected and containerized, clean the outside of the
containers with water, paper towels or other absorbent materials to remove any spilled
sample from the exterior of the container.

3.3.  Place each labeled container in a separate, resealable plastic bag and then
repackage in a second resealable plastic bag. Apply an evidentiary custody seal to
container closure before bagging, if applicable. If transporting the samples presents a
possibility for breaking glass sample containers, pack the sample containers with non-
combustible, absorbent cushioning material and place in a shipping container that has been
lined with plastic. Waste samples that are suspected of being acutely toxic or extremely
hazardous must be packed in paint cans or other suitable containers and filled with
absorbent materials prior to being placed in a cooler.

3.4. See Table FS 1000-6 for preservation procedures.

4. DOCUMENTATION
4.1. See FD 5300 for a complete listing of documentation requirements specific to waste
sampling.
4.2.  Additional guidance on documentation requirements specific to each type of waste
sampling is included in the associated DEP SOPs below.

FS 5010. SAMPLING HAZARDS AND PERSONNEL SAFETY

Waste sampling requires specialized training, safety protocols and personal protective
equipment (PPE). The degree and type of safety measures and PPE required depends on the
unique characteristics of the waste to be sampled.
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1. REFERENCE FOR REQUIRED SAFETY PROTOCOLS, TRAINING AND PPE: As applicable, adhere
to safety procedures, training requirements and prescribed PPE described in Occupational
Safety and Health Administration (OSHA) Rule 29 CFR 1910.120 (Hazardous Waste
Operations and Emergency Response), 7-1-13 Edition.

2. MINIMUM SAFETY PLANNING AND PROCEDURES: It is beyond the scope of this field sampling
SOP to describe safety protocols for every contingency. Follow the listed minimum safety
procedures below, where applicable:

2.1. Ensure that all personnel are appropriately trained and qualified per OSHA
requirements.

2.2.  Ensure that sampling personnel meet employer and OSHA medical requirements.
2.3.  Conduct site reconnaissance and identify hazards.

2.4.  Produce a written site safety plan and review with all personnel.

2.5. Designate a site safety and health officer.

2.6. Produce a written sampling plan and review with all personnel.

2.7.  Provide appropriate PPE and sampling equipment to all samplers.

2.8.  Establish site control (exclusion zones, access corridors, etc.).

2.9.  Conduct preliminary and continuous on-site air monitoring (combustible gases,
oxygen deficiency, toxic gases, radiation).

2.10. Establish decontamination areas for samplers.

2.11. Prepare for emergencies (backup personnel, spill containment, fire equipment, first
aid, evacuations, etc.).

2.12. Follow additional health and safety procedures developed by the facility owner, as
applicable.

FS 5020. PRELIMINARY WASTE CHARACTERIZATION

1. Conduct a preliminary waste characterization prior to collecting samples for laboratory
analysis. Use the waste characterizations to establish proper safety protocols and protections
for sampling personnel, to make decisions regarding staging, bulking, compositing, segregation,
shipping and disposal of wastes and to refine the selection of appropriate laboratory analyses
for collected waste samples.
2. Classify the wastes into the following general categories: reactive wastes, explosives, acids,
bases, ignitable wastes, heavy metals, pesticides, halogenated compounds, cyanides and
oxidizers. In cases where sufficient information is not available, conduct further analyses to
identify the material.
3. The field waste characterization tests listed below are designed to gain a quick, preliminary
assessment of the types and levels of chemicals in the wastes. Perform the field methods below
according to the manufacturers’ instructions.

¢ HazCat Chemical Identification System

o Drager Tubes

e Clor-N-Qil Test Kit

e Spill-fyter Chemical Classifier Strips

e Setaflash (ignitability)

4. Record the results of the preliminary characterization, including the results of any field waste
characterization tests performed.
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FS 5100. Drum Sampling
1. PRECAUTIONS FOR DRUM SAMPLING

1.1.  Opening closed containers and drums of unknown content is a hazardous activity.
Give maximum attention to sampling team safety by establishing and following clear and
proper procedure and wearing appropriate personal protection equipment. Remote
sampling technique may be required for some situations. Conduct all sampling
activities using appropriate personal protective equipment (PPE) for the level of
hazard encountered. See FS 5010. If the contents of drums or their hazards are
unknown, use Level B protection at a minimum.

1.2.  Exercise caution when excavating, inspecting, staging and sampling drums because
of the potential presence of explosive or flammable gases, toxic vapors or other hazardous
materials. Assume that labeled drums are mislabeled. In general, assume that all drums
contain hazardous material until the contents have been independently characterized.

1.3. Referto 29 CFR Part 1910.120(j) for OSHA standards required for drum and
container handling.

2. DRuUM ExcAvATION: All excavation activities must include appropriate personal
protective equipment for the level of hazard encountered. See FS 5010. If the contents of
drums or their hazards are unknown, wear Level B protection, at a minimum.

2.1.  Utilize geophysical techniques to approximate buried drum locations and depths.

2.2.  Locate all utility lines, poles and pipes above and below ground. Ensure adequate
clearance between all utilities or structures and the drum excavation area.

2.3.  Use heavy equipment and equipment operators with drum removal experience to
excavate, remove or handle drums. Avoid digging directly into drums. Final excavation must
be done manually, using non-sparking hand tools.

2.4.  Monitor the area around exposed drums for volatile organic compounds, explosives
or radioactive materials before proceeding.

2.5. Identify each drum that will be opened. Use paint sticks, spray paint, traffic cones,
etc.

3. DRuUM INSPECTION: All inspection activities must include appropriate personal
protective equipment for the level of hazard encountered. See FS 5010. If the contents
of drums or their hazards are unknown, wear Level B protection, at a minimum.

3.1. Visually inspect all drums that are being considered for sampling for the following:
e Pressurization (bulging/dimples)
e Crystals around the drum opening
e Leaks, holes, stains
e Labels, markings, hazard warnings
e Composition and type (steel/plastic and open/bung)
e Dead vegetation around drum
e Condition, age, rust, potential shock sensitivity
e Sampling accessibility

3.1.1. Drums showing evidence of pressurization and crystals must be furthered

assessed to determine if remote drum opening is needed. Do not tap or knock the
drums to determine drum contents or volume.
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3.2.  Uniquely identify each drum with a tag, label, bands, spray paint or other means.
Indicate drum category, as determined by visual inspection. Use color-coding as needed to
distinguish categories of drums.

3.3.  Record all observations made during drum inspection.
4. DRUM STAGING: All staging activities must include appropriate personal protective

equipment for the level of hazard encountered. See FS 5010. If the contents of drums or
their hazards are unknown, wear Level B protection, at a minimum.

4.1. Use heavy equipment and qualified equipment operators with drum handling
experience to stage drums, if necessary.

4.2. Ifignitable, explosive or reactive characteristics are indicated by initial
characterization of drum contents, locate the staging area away from the drum-opening area
to prevent chain reaction should an opened drum explode or ignite.

4.3. The procedures for handling and sampling drums differ by drum category. Separate
drums into the following categories, based on determination of contents:

e Liquids

e Lab packs
e Solids

o Empty

4.3.1. Segregate drums containing radioactive, explosive or shock-sensitive material
from other drums and the drum-opening area. Place drums containing these hazards in
a diked and fenced area where practical.

4.3.2. Separate drums containing acids or bases from each other. Similarly separate
drums containing other wastes known to react with each other.

4.4. Move drums from the staging area to the opening area one at a time using forklift
trucks equipped with drum grabbers or barrel grapplers or, move by roller conveyor or other
means.

5. DRUM OPENING PROCEDURES:
5.1. General Considerations:

5.1.1. Wear personal protective equipment (PPE) as prescribed in the reference
cited in FS 5010 for the level of hazard encountered with each drum.

5.1.2. Use remote drum-opening procedures when possible to maximize personnel
safety.

5.1.3. Use manual bung wrench or deheader drum-opening procedures only with
structurally sound drums that are capable of withstanding the forces applied during bung
opening or deheading.

5.1.4. Do not attempt to use a manual bung wrench or deheader on drums that contain
shock-sensitive, reactive, explosive or flammable materials.

5.2. Procedures Required Prior to Drum Opening: Before opening, ground each metal
drum that is not in direct contact with the earth using grounding wires, alligator clips and a
grounding rod or metal structure. If a metal drum is in an overpack drum, ensure the metal
drum is grounded.

5.2.1. Touch the drum opening equipment to the bung or lid and allow an electrically
conductive path to form. Slowly remove the bung or drum ring and/or lid with spark
resistant tools (brass/beryllium).

5.2.2. Screen drums for explosive gases and toxic vapor with air monitoring instruments
as bung or drum lid is removed.
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5.2.3. Record the results of all monitoring of drums.

5.3. Tools for Opening Drums: See specific instructions below for use of various drum
opening tools.

All manual procedures require appropriate personal protective equipment (PPE) for
all personnel working with the drum. The puncture or deheading of any drum may
present a chemical splash hazard. The level of protection required is described in the
reference cited in FS 5010 for the type of hazards encountered with each drum. If
drum contents or hazards are unknown, wear Level B protection, at a minimum.

5.3.1. Manual Bung Wrench
5.3.1.1. Wear appropriate protective gear per FS 5010.
5.3.1.2.  Position top or side mounted bungs in upright position.
5.3.1.3.  Pull slowly and steadily across the drum.
5.3.1.4. Use a handle extension for increased wrench leverage where necessary.
5.3.1.5.  Watch for sparking even when using non-sparking bung wrenches.
5.3.2. Manual Drum Deheader

5.3.2.1.  Position the cutting edge of the deheader just inside the top chime and
tighten the deheader adjustment screw to hold the device tight against the side of the
drum.

5.3.2.2.  Slowly make an initial cut into the drumhead to release pressure (or use
remote techniques to relieve pressure prior to deheading procedures).

5.3.2.3.  Move the deheader handle up and down while sliding the device along
the chime.

5.3.2.4, Decontaminate the drum deheader between drums, if contact between
the deheader and drum contents have occurred. See FC 1000.

5.3.3. Hand Pick, Pickaxe and Hand Spike

5.3.3.1. Anticipate potential splashing with the use of these tools. Wear proper
personal protective gear per FS 5010.

5.3.3.2.  Use these devices where the bung cannot be opened or the drumhead
cannot be removed.

5.3.3.3. Decontaminate hand tools between drums. See FC 1000.

5.3.4. Remote Opening Using a Backhoe Spike: Use this procedure for greater
personal safety. Mount a splash shield in front of the backhoe operator cage. The
operator must wear appropriate personal protection gear per FS 5010. Provide air
supply gear to the operator, if applicable.

5.3.4.1. Place drums in rows such that the backhoe can be maneuvered between
them.

5.3.4.2. Punch a hole in the drumhead with the backhoe spike.

5.3.4.3. Decontaminate the backhoe spike between drums. See FC 1220.
5.3.5. Remote Opening Using Hydraulic Devices

5.3.5.1. Follow manufacturer’s instructions to puncture the drum.

5.3.56.2. This procedure presents a splash hazard. Wear personal protective
gear per FS 5010, as applicable.

5.3.6. Remote Bung Opening Using Pneumatic Devices: This procedure does not
allow slow release of accumulated pressure in the drum. Wear personal
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protective gear per FS 5010 and take safety precautions during this procedure, as
applicable.

5.3.6.1. Do not attempt to remove rusted bungs with this device.
5.3.6.2.  Place drums in level, upright position.

5.3.6.3.  Follow manufacturer’s instructions to fit the opener to the bung, remotely
remove the bung and detach the device.

5.4. Inspecting Drum Contents
5.4.1. Note the state, quantity, phases, and color of the drum contents.

5.4.2. Review the screening results with any pre-existing data to determine which
drums will be sampled.

5.4.3. Monitor headspace gases from opened drums. Use an oxygen meter and
explosimeter first, followed by organic vapor analyzer (OVA) monitoring.

5.4.4. Record all results from the inspection of drums.
5.5.  General Instructions for Drum Sampling

5.5.1. If applicable for the sampling plan, account for any stratification of drum contents
by appropriate choice of sampling tools and techniques. If the entire depth of the drum
must be represented by the sample(s), collect all phases and strata of the drum either as
a composite or as discrete phase and stratum samples, as required. Only profiling
samplers such as COLIWASA (CoMPOSITE LIQUID WASTE SAMPLER), thiefs, sludge
judges, etc. allow proportional sampling of strata and phases.

5.5.1.1.  Filling Multiple Sample Containers Where Strata or Phases are
Composited: Using a proportional sampler, dispense an entire sampler volume of
waste into each required sample container in succession until all containers are
adequately filled.

5.5.1.2.  Filling Multiple Sample Containers Where Discrete Stratum or Phase
Samples are Required: Fill the required number of containers in succession using a
discrete sampler to collect samples from the appropriate phase or stratum.

5.5.2. Account for sludge depth in the drum by measuring depth to apparent bottom
and subtracting from drum total depth (height).

5.5.3. Select the appropriate sampling equipment based on the physical state of the
material and the type of container. Sampling equipment must be made of non-reactive
materials that will not alter the chemical or physical properties of the material that is to
be sampled.

5.5.4. Place absorbent pads, sampling equipment and sample containers near drum(s)
to be sampled.

5.5.5. Record all observations made during sampling. Document sampling per FD
5300.

CONDUCT AIR MONITORING FOR TOXIC VAPORS, EXPLOSIVE GASES AND OXYGEN-
DEFICIENT ATMOSPHERES DURING DRUM SAMPLING.

FS 5110. SAMPLING LIQUIDS FROM DRUMS
1. GLASS THIEF (TUBE)
1.1. General Considerations for Glass Thief
1.1.1. Use disposable glass tubes only.
1.1.2. Typical dimension for the glass thief is 6mm-16mm I.D. and 48 inches long.
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Sampling Procedure for Glass Thief
1.2.1. Remove cap from sample container.

1.2.2. Insert thief into drum almost to bottom or until solid layer is reached. Allow one
foot of tubing to extend out of the top of the drum.

1.2.3. Let the waste in the drum rise to its natural level in the thief.

1.2.4. Cap the top of the thief with a stopper or gloved thumb. Do not let waste liquid
contact the stopper or thumb.

1.2.5. Withdraw the thief from the drum.

1.2.6. Insert open end of thief into the sample container and allow thief contents to
drain into the container. Fill container 2/3 full.

1.2.7. When finished with the thief, break the thief into pieces and insert into the drum
(if permitted by the sampling and disposal plans).

2. CoLIWASA (COMPOSITE LIQUID WASTE SAMPLER)

2.1.

2.2.

2.3.

General Considerations for COLIWASA Sampling

2.1.1. Use the COLIWASA to collect representative multiphase samples from the full
depth of a drum, as applicable.

2.1.1.1. Ifitis not a disposable model, the COLIWASA may be too expensive for
some applications and cannot be easily decontaminated in the field.
2.1.1.2.  Variations in design of this sampling device may be available from
different vendors but the operational principle is the same.
Sampling Procedure for COLIWASA
Follow manufacturer’s directions for use if different from the following:
2.2.1. Configure the COLIWASA in the open position by lifting the stopper rod several
inches above the closed position.

2.2.2. Slowly lower the sampler into the liquid waste at a rate that permits the levels of
liquid inside and outside the sampler tube to rise to about the same heights. Failure to
maintain equal heights inside and outside the tube will affect the representativeness of
the sample. If the liquid level inside the tube is lower than the waste level outside the
tube, the sampling rate is too fast.

2.2.3. When the sampler stopper hits the bottom of the drum, push the stopper rod to
the closed position.

2.2.4. Slowly withdraw the sample from the waste liquid and simultaneously wipe the
outside of the device with a disposable wipe.

2.2.5. Position the lower end of the COLIWASA in the sample container. Lift the
stopper rod and carefully drain the waste liquid into the container.

Sampling Procedures for Other Devices: (Reserved)

FS 5120. SAMPLING SOLIDS AND SLUDGES FROM DRUMS
1. GENERAL CONSIDERATIONS

1.1.
aug
of s

1.2.

Use a long-handled dipper, push tube or other coring device, scoop, spoon, bucket
er, screw auger or, if conditions necessitate, a pneumatic hammer/drill to obtain samples
olids in drums.

If necessary for the sampling plan, take multiple samples from different areas of the

drum.
2. PROCEDURE FOR CORING DEVICE OR PUSH TUBE
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2.1. Insert device to bottom of drum. T-handle and extension attachments, where
applicable, must extend above the top of the drum.

2.2.  Rotate the corer or push the sampling tube to cut a core of material.
2.3.  Slowly withdraw the device to retain the sample.

2.4.  Use stainless steel laboratory spatulas or scoops to transfer the sample to
containers.

3. PROCEDURES FOR OTHER SAMPLING DEVICES: (Reserved)

FS 5130. CLOSING DRUMS AND SEGREGATION OF EQUIPMENT AND WASTES AFTER
SAMPLING

1. Close each drum when sampling of the drum is complete.

2. Segregate contaminated sampling equipment and investigation-derived wastes (IDW)
containing incompatible materials as determined by the drum screening procedure.

3. Handle and dispose of IDW and contaminated disposable equipment according to local,
state and federal regulations.

4. As required, wrap or bag contaminated reusable equipment in protective material or store in
containers until cleaned.

FS 5200. Tank, Sump and Leachate Sampling

1. INTRODUCTION: Some procedures for tank, sump and leachate sampling will be identical to
those for drum sampling. The depth or physical configuration of some waste units will prevent
the use of some equipment or techniques, depending on the unit to be sampled.

2. EQUIPMENT AND SUPPLIES: See Table FS 5000-1 for approved sampling equipment.

FS 5201. Presampling Considerations and Procedures for Tanks
1. PRESAMPLING CONSIDERATIONS FOR TANKS

1.1. Sampling tanks is considered hazardous due to the potential for tanks to contain
large volumes of hazardous materials. Follow appropriate safety protocols. Some tank
sampling requires physical agility and manual dexterity in order to access the tank sampling
points, carry equipment and supplies, open tank hatches and collect and containerize
samples while wearing personal protective equipment. Personnel must be able to perform
the appropriate procedures under these conditions.

1.1.1. Wear personal protective equipment (PPE) as prescribed in the reference
cited in FS 5010 for the level of hazard encountered with each tank. If the
contents of atank or its hazards are unknown, wear Level B protection while
working in proximity to the tank.

1.2.  Unlike drums, tanks may be compartmentalized or have complex designs. Review
preliminary information about the tank contents and configuration prior to the sampling
operation to ensure the safety of sampling personnel and to ensure that study design
objectives can be achieved.

1.3. In addition to having discharge valves near the bottom, most tanks and bulk storage
units have hatches at the top. Collect samples from the top hatch because of the potential

for tank contents to be stratified. Do not collect samples from valves unless necessary and
only if part of the sampling plan. See section 1.4 below.

1.4.  When sampling from the discharge valve, there is a possibility of a stuck or broken
valve that could cause an uncontrolled release. Do not utilize valves on tanks or bulk
storage devices unless the owner or operator of the facility operates them, or a containment
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plan is in place should the valve stick or break. If a tank must be sampled from a discharge
valve, clearly understand the valving arrangement of the particular tank to ensure that the
compartment of interest is sampled. Make sure that sampling from valves is specified in the
sampling plan. Valve sampling will not allow sampling of individual strata in the tank.

1.5.  If stratification of tank contents must be accounted for, choose appropriate sampling
tools and techniques so that the entire depth of the tank is represented by the sample(s)
collected. Sample all phases and strata of the tank either as a composite or as discrete
phase and stratum samples, as required by the sampling plan. Only profiling samplers such
as COLIWASA, thiefs, sludge judges, etc. allow proportional composite sampling of strata
and phases. If proportional composite sampling of a tank is not practical, collect discrete
samples from each phase or stratum in order to characterize the entire contents of the tank.
If the sampling plan requires only approximate sampling or screening, collect a simple grab
sample from the contents of the tank.

2. PRESAMPLING PROCEDURES FOR TANKS

2.1. Perform a structural integrity survey of the tank. Inspect the ladder, stairs, and
catwalk that will be used to access the top hatch of larger tanks to ensure that they will
support the combined weight of personnel and equipment.

2.2.  Evaluate tank sampling points for safety, accessibility and sample quality.

2.3. Before opening, ground each metal tank using grounding wires, alligator clips and a
grounding rod or metal structure.

2.4. Remove all sources of ignition from the immediate area.

2.5. Open any vents or pressure release valves slowly to allow the unit to vent to
atmospheric pressure.

2.5.1. Monitor for explosive or flammable gases and toxic vapors during venting.
If dangerous concentrations of gases evolve from the vent or the pressure is too
great, close the system and leave the area immediately.

2.6.  Touch tank opening equipment to the bolts in the hatch lid and allow an electrically
conductive path to form. Slowly remove bolts and/or hatch with spark resistant tools
(brass/beryllium).

2.6.1. If apressure build up is encountered or detected, cease opening activities
and leave the area.

2.7. Screen the interior of tanks for explosive or flammable gases and toxic vapors
with air monitoring instruments.

2.8. Depending on the study objectives and site conditions, conduct characteristic
screening (e.g., pH, halogen, etc.) as required. Collect a small volume of sample for flash
point testing, if warranted.

2.8.1. Note the state, quantity, number of phases and color of the tank contents.

2.8.2. Compare the screening results with any pre-existing data to determine if the tank
should be sampled.

2.9. Determine depth of any and all liquids, solids and liquid/solid interfaces. Measure
depth of any sludge. Use weighted tape measures, probe lines, sludge judges or other
appropriate equipment to characterize tank stratification with depth.

2.10. Determine the inside diameter of the tank and calculate the volume of wastes in the
tank using the depth measurements above. Do not assume that the external diameter of the
tank approximates the inside diameter, since the tank construction may have insulation or
support structures hidden under the external surface.

Page 9 of 15 Revision Date: March 1, 2014



DEP-SOP-001/01
FS 5000 Waste Sampling

2.11. Record all observations, measurements and calculations made at the time of tank
inspection. See FD 5300.

FS 5210. GENERAL SAMPLING INSTRUCTIONS FOR TANKS

1. GENERAL CONSIDERATIONS: Because of the many different types of designs and materials
that may be encountered, only general sampling procedures that outline sampling a tank from
the top hatch are listed below:

CONDUCT CONTINUOUS AIR MONITORING FOR TOXIC VAPORS, EXPLOSIVE GASES
AND OXYGEN DEFICIENT ATMOSPHERES DURING TANK SAMPLING

1.1. Select the appropriate sampling equipment based on the physical state of the
material and the type of tank. Use sampling equipment constructed of non-reactive
materials that will not alter the chemical or physical properties of the material that is to be
sampled. See Table FS 5000-1.

1.2. Wear required personal protective equipment (PPE) as prescribed in the
reference cited in FS 5010 for the level of hazard encountered with each tank. If tank
contents or hazards are unknown, wear Level B protection, at a minimum.

1.3.  Where tanks are compartmented, collect at least one sample from each
compartment.

1.4. Place absorbent pads, sampling equipment and sample containers near tanks(s) to
be sampled.

1.5. Document all observations and procedures associated with sample collection per FD
5300.

2. SAMPLING LIQUIDS FROM TANKS

2.1. Collect liguid samples according to the objectives of the sampling plan, using
appropriate samplers.

2.2.  Slowly lower the bailer, bacon bomb, Dipstick™, COLIWASA, or Teflon® tubing to
the desired sampling depth. In work areas where explosive or flammable atmospheres
could occur, do not use peristaltic pumps powered by batteries.
2.2.1. Close the sampling device or start pump.
2.2.2. Slowly remove the sampling device from the tank.
2.2.3. Release or pump the sample from the device into the sample container(s).
2.2.4. Repeat the procedure until a sufficient sample volume is obtained.
2.3. Inspect samples for phase differences or stratification.
2.3.1. If separate phases or strata are observed in any sample container, perform
repeated iterative sampling, if discrete phase or stratum sampling is required by the
sampling plan. Systematically collect additional samples by halving the depth between
two discreet sampling points to determine the next sampling depth. Repeat this

procedure until no phase difference or stratification is noted in the sample. Calculate
phase and stratum boundary depths from these samplings.

2.3.2. If discrete phase or stratum sampling is not required by the sampling plan, collect
composite samples using appropriate profiling samplers or collect simple grab samples,
depending on sampling plan objectives.
2.4. If additional sampling ports are available, verify phase and stratum information with
additional samples from the other ports, if practical.

2.5.  If more than one sample container will be used to collect for the analytes of interest,
use the following procedures for filling multiple sample containers.
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2.5.1. Filling Multiple Sample Containers Where Strata or Phases are Composited:
Using a proportional sampler, dispense an entire sampler volume of waste into each
required sample container in succession until all containers are adequately filled.

2.5.2. Filling Multiple Sample Containers Where Discrete Stratum or Phase Samples
are Required: Fill the required number of containers in succession using a discrete
sampler to collect samples from the appropriate phase or stratum.

SAMPLING SOLIDS/SEMI-SOLIDS FROM TANKS

3.1. Use along-handled dipper, push tube, bucket auger, screw auger, Mucksucker™, or
if conditions permit, a pneumatic hammer/drill to obtain the sample. See specific
instructions for each applicable sampling device in FS 5211 below.

3.2.  Carefully extrude the sample from the sampling device or use a clean stainless steel
spoon to place the sample into containers for analyses.

3.3.  Close the tank when sampling is complete.
WASTE DISPOSAL AND CONTAMINATED EQUIPMENT

4.1. Segregate contaminated sampling equipment and investigation-derived wastes
containing incompatible materials.

4.2. Manage all waste according to applicable local, state and federal regulations.

FS 5211. Tank Sampling Instructions for Specific Sampling Devices

Select the equipment described below for use based on the specific sampling requirements of
the tank.

1.

2.

BACON BomB SAMPLER: Use the bacon bomb sampler for discrete depth sampling in a tank.

1.1.  Attach sampler retrieval line and plunger line, if necessary. The sampling line must
be measured and marked for the predetermined collection depth required.

1.2.  Slowly lower the bacon bomb to the required depth in the tank and pull and hold the
plunger line to actuate filling of the sampler. Release the plunger line to stop filling and seal
the sampler closed.

1.3. Retrieve the sampler by the sample line. Do not pull on the plunger line, or the
sample will be lost or exchanged with the contents of the tank or a different phase or
stratum. Wipe or rinse the exterior of the sampler before filling sample containers. Collect
any rinsate for proper disposal.

1.4. Release contents into the sample container by pulling on the plunger line.
SLUDGE JUDGE: Use the sludge judge to obtain an accurate reading of the depth of

settleable solids in any liquid and for collection of the sample for laboratory analysis.

3.

2.1. Lower the sludge judge to the bottom of the tank and allow the sampler to fill to
surface level and seat the check valve on the sampler.

2.2. Retrieve the sludge judge and raise it completely out of the tank liquid for
determination of sludge depth.

2.3. Actuate release pin at the bottom of the sampler to release contents or fill a sample
container.

SUBSURFACE GRAB SAMPLER: Use the subsurface grab sampler to collect samples at

discreet depths in the tank.

3.1.  Screw sample bottle onto the sampler head assembly.
3.2.  Lower the sampler to the required depth and actuate the plunger mechanism.
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3.3. Release the plunger to close the sampling head after filling the sample bottle and
retrieve the sampler from the tank.

3.4. Remove and cap the sample bottle.
3.5. Decontaminate the exterior of the sample bottle.
4. GLASS THIEF (TUBE)
4.1.  General Considerations for Glass Thief
4.1.1. Use disposable glass tubes only.
4.1.2. Typical dimension for the glass thief is 6mm - 16mm I.D. and 48 inches long.
4.1.3. Tanks greater than about 3 feet in depth cannot be sampled with a glass thief.
4.2.  Sampling Procedure for Glass Thief
4.2.1. Remove cap from sample container.

4.2.2. Insert thief into tank almost to bottom or until solid layer is reached. Allow one
foot of tubing to extend out of the top of the tank.

4.2.3. Letthe waste in the tank rise to its natural level in the thief.

4.2.4. Cap the top of the thief with a stopper or gloved thumb. Do not let waste liquid
contact the stopper or thumb.

4.2.5. Withdraw the thief from the tank.

4.2.6. Insert open end of thief into the sample container and allow thief contents to
drain into the container. Fill container 2/3 full.

4.2.7. When finished with the thief, break the thief into pieces and insert into the tank (if
permitted by the sampling and disposal plans).

4.2.8. Close tank cover.
5. BAILER

5.1.  Slowly lower bailer into tank contents using non-reactive bailer line. Do not splash
bailer into the liquid.

5.2.  Retrieve the bailer after the bailer fills completely.
5.3.  Slowly pour bailer contents into the sample container.
5.4. Close tank cover.
6. COLIWASA:
Follow manufacturer’s directions for use if different from the following:

6.1. Configure the COLIWASA in the open position by lifting the stopper rod several
inches above the closed position.

6.2.  Slowly lower the sampler into the liquid waste at a rate that permits the levels of
liquid inside and outside the sampler tube to rise to about the same heights. Failure to
maintain equal heights inside and outside the tube will affect the representativeness of the
sample. If the liquid level inside the tube is lower than the waste level outside the tube, the
sampling rate is too fast.

6.3.  When the sampler stopper hits the bottom of the drum, push the stopper rod to the
closed position.

6.4. Slowly withdraw the sample from the waste liquid and simultaneously wipe the
outside of the device with a disposable wipe.

6.5.  Position the lower end of the COLIWASA in the sample container. Lift the stopper
rod and carefully drain the waste liquid into the container.

7. ADDITIONAL SAMPLING DEVICES: Reserved
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FS 5220. LEACHATE AND SUMP SAMPLING

1. As applicable, follow DEP SOP procedures for tank, drum, groundwater, surface water and
sediment sampling. See FS 5100 and FS 5200 above, as well as FS 2100, FS 2200 and FS
4000.

2. Document leachate and sump sampling according to the documentation requirements for
the respective DEP SOPs employed to collect samples, per the above. Document additional
items per FD 1000.

FS 5300. Waste Pile Sampling

1. The number of samples, the type of sample(s) and the sample location(s) or sampling
point(s) for waste pile sampling will be based on sampling plan objectives as determined by
permitting or other regulatory criteria and according to the size, shape, material composition,
compactness or other characteristics of the pile and the distribution of analytes, analyte
concentrations and strata in the waste pile.

2. Follow directives of the sampling plan specific to the project.

3. Document waste pile sampling according to associated regulatory requirements for the
project. Document additional items per FD 1000, as applicable.

4. Refer to FS 3000 for soil sampling procedures applicable to waste pile sampling.

FS 5400. Impoundment and Lagoon Sampling

1. Surface impoundments vary in size, shape, and waste content, and may vary in distribution
of hazardous constituents and characteristics (strata). The number of samples, the type of
sample(s), and the sample location(s) will be based on the sampling design objectives.

2. Commonly used equipment to collect samples from surface impoundments are listed in
Table FS 5000-1. All equipment must be compatible with the waste to prevent any alteration of
the sample.

3. Because of the potential danger of sampling waste units suspected of containing
elevated levels of hazardous constituents, do not attempt to sample surface hazardous
waste impoundments from a boat. Conduct all sampling from the banks or piers of
surface impoundments. Any exception must be approved per specific provisions in the
applicable health & safety plans and sampling plans.

4. Referto FS 2100 and FS 4000 for general surface water and sediment sampling procedures
applicable to waste impoundment sampling.

4.1.  Additionally, some procedures and equipment applicable to drum and tank sampling
may be useful for waste impoundment sampling. See FS 5100 and FS 5200 above.

5. Document impoundment and lagoon sampling procedures and observations per FD 1000 for
the applicable procedures employed.
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Appendix FS 5000
Tables, Figures and Forms

Table FS 5000-1 Waste Sampling Equipment
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Table FS 5000-1 Waste Sampling Equipment

, Construction Waste Units or N
Equipment ) Phases Limitations
Material Sources
Scoop with bracket Stainless Steel Liquids, Solids, Impoundments, Piles, Depth constraint. Cannot collect
and handle Sludges Drums and Containers, | deeper phase or stratum in
Tanks stratified waste
Spoon Stainless Steel Solids, Sludges Impoundments, Piles, Depth constraint. Cannot collect
Drums and Containers, | deeper strata
Tanks
Push Tube Stainless Steel Cohesive Solids, Impoundments, Piles, Depth constraints. Do not use to
Sludges Drums and Containers, | sample solids with dimensions >%2
Tanks the diameter of the tube
Auger Stainless Steel Solids Piles Unusable for solidified wastes
Sediment Sampler Stainless Steel Solids, Sludges, Impoundments, Piles Do not use to sample solids with
Sediment dimensions >%: the diameter of the

tube

Ponar Dredge

Stainless Steel

Solids, Sludges,
Sediments

Impoundments

Deployment constraints. Must
have means to position equipment
to desired sampling location.
Difficult to decontaminate

COLIWASA, Glass Liquids, Sludges Impoundments, Drums | Depth constrained to length of

Drum Thief and Containers, Tanks | sampling device. Not effective with
viscous wastes

Mucksucker™ Teflon Liquids Impoundments, Drums | Not recommended for tanks >11

Dipstick™ Sludges and Containers, Tanks | feet deep

Bacon Bomb Stainless Steel Liguids Impoundments, Tanks | Not effective with viscous wastes

Bailer Stainless Steel Liquids Impoundments, Tanks | Do not use with heterogeneous

Teflon wastes. Not effective with viscous

wastes

Peristaltic Pump with | Teflon Liquids Impoundments, Drums | Do not use in flammable

Vacuum Trap Glass and Containers, Tanks | atmospheres. Not effective with

Assembly?2 viscous wastes

Backhoe Bucket Steel Solids Piles May be difficult to access desired

Sludges sampling location. Difficult to

clean. Loss of VOCs possible

Split Spoon Stainless Steel Solids Piles Requires drill rig

Roto-Hammer Steel Solids Piles, Drums, Physically breaks up sample. May

Containers release volatiles. Not for

flammable atmospheres

Lif disposable equipment of alternative material construction is used, ensure that the equipment is
compatible with the chemical composition of the waste and will not alter the characteristics of the waste

sample in any way.

A peristaltic pump may be used without an optional vacuum trap assembly if the flexible tubing used in
the pump head is one foot or less in length. See FS 2200, subpart FS 2221 for information concerning the
choice of tubing and pumping rate for the collection of samples for VOCs using a peristaltic pump.
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FT 1000. GENERAL FIELD TESTING AND
MEASUREMENT

Use the following SOPs in conjunction with FT 1000:
FD 1000 Documentation Procedures
FM 1000 Field Planning and Mobilization
FS 1000 General Sampling Procedures
e FT 1100 through FT 3000 Specific Field Testing Procedures
1. INTRODUCTION

1.1.  Scope and Applicability: SOPs FT 1100 to FT 3000 outline procedures to conduct
field testing measurements and observations. They include the parameters that are
measured in-situ or in a field-collected sample. Additionally some samples with allowable
extended holding times may be collected for laboratory measurement, as described in the
specific FT-series SOPs. Included in SOPs FT 1100 to FT 3000 are:

e FT 1100 Field Measurement of Hydrogen lon Activity (pH)

e FT 1200 Field Measurement of Specific Conductance (Conductivity)
e FT 1300 Field Measurement of Salinity

e FT 1400 Field Measurement of Temperature

e FT 1500 Field Measurement of Dissolved Oxygen (DO)

e FT 1600 Field Measurement of Turbidity

e FT 1700 Field Measurement of Light Penetration (Secchi Depth and
Transparency)

e FT 1800 Field Measurement of Water Flow and Velocity
e FT 1900 Continuous Monitoring with Installed Meters

e FT 2000 Field Measurement of Residual Chlorine

e FT 3000 Aquatic Habitat Characterization

1.2. Exclusions: If proposed for experimental purposes, field-screening procedures
employing techniques not addressed in these SOPs must be submitted to the DEP site
or project manager. Such procedures must be addressed for each program or project
dealing specifically with the planning and design of sampling events. Data quality objectives
for quantitative assessment preclude the use of field-screening procedures for regulatory
purposes.

1.3. Expectations and Requirements:

1.3.1. In some cases, specific instruments are identified in the SOP, with detailed
instruction provided on their use. If you are using a different instrument from that
identified in the SOP, follow the manufacturer’s instructions for assembly, operation, and
maintenance.

1.3.2. When required, the FT-series SOPs outline the instrument specifications. A field
instrument must meet the stated requirements.

1.3.3. The FT-Series SOPs specify the calibration requirements for each method.
Although instruments may vary in configuration or operation, the specified calibration
requirements must be met.
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1.3.3.1.  Where applicable to the FT-series SOP, use the minimum number of
calibration standards specified.

1.3.3.2. Do not establish the lower limit of the quantitative calibration bracket with

“zero” solutions, quality control blanks or reagent dilution water. . However, the user

may set the zero point of the instrument according to the manufacturer’s instructions,
if applicable.

1.3.4. Ensure that all equipment is in proper working condition, calibrated, and that
batteries are properly charged before using the equipment for field testing
measurements.

1.3.5. If reagents or standards are prepared from stock chemicals, they must be
analytical reagent grade or better. Some procedures may specify a higher grade or
assay of reagent or standard.

1.4. Recommendations for Use of Grab Samples or in situ Field Testing Measurements:

1.4.1. Use in situ readings where practical for field measurements in surface water and
wastewater.

1.4.2. Use in situ readings or flow-through containers for field measurements for
groundwater stabilization during purging and for other applications where groundwater
monitoring measurements are required.

1.4.3. If grab samples are collected for measurement where allowed in the individual
FT-series SOP, measure samples within fifteen (15) minutes of collection when
immediate analysis is specified per Table FS 1000-4 and FS 1000-5. Otherwise,
analyze grab samples within the applicable holding times specified in Table FS 1000-4
and FS 1000-5.

2. MINIMUM CALIBRATION REQUIREMENTS:

2.1. Calibration Definitions: This section outlines the essential calibration concepts that
must be applied to each field test. Specific requirements for calibration are addressed in the
individual SOPs.

2.1.1. Initial Calibration (IC): The instrument or meter electronics are adjusted
(manually or automatically) to a theoretical value (e.g., dissolved oxygen saturation) or a
known value of a calibration standard.

2.1.2. Initial Calibration Verification (ICV): The instrument or meter calibration is
checked or verified directly following initial calibration by measuring a calibration
standard of known value as if it were a sample and comparing the measured result to
the calibration acceptance criteria listed in the SOP.

2.1.3. Continuing Calibration Verification (CCV): 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 listed in
the SOP.

2.1.4. Chronological Calibration Bracket: The interval of time between verifications
within which environmental sample measurements must occur. The instrument or meter
is calibrated or verified before and verified after the time of environmental sample
measurement(s).

2.1.5. Quantitative Calibration Bracket: The instrument or meter is calibrated or verified
at two known values that encompass the range of observed environmental sample
measurement(s).

2.1.6. Acceptance Criteria: The numerical limits within which calibration verifications
are acceptable.
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2.2. Calibration Activities: Specific calibration procedures are given in the individual
SOPs.

2.2.1. Chronological Calibration Bracket:

2.2.1.1. Ensure that the field test result is preceded by an acceptable ICV or CCV
and followed by an acceptable CCV.

2.2.1.2.  Specific requirements for chronological bracketing are addressed in the
individual FT-series SOPs.

2.2.2. Quantitative Calibration Bracket:

2.2.2.1. Choose two standards that bracket the range of sample measurements.
These standards may be used for initial calibrations or for verifications.

2.2.2.2.  Specific requirements for quantitative bracketing are addressed in the
individual FT-series SOPs.

2.2.3. Initial Calibration: Calibrate if no initial calibration has been performed or if a
calibration verification does not meet acceptance criteria. Do not reuse standards for
initial calibrations.

2.2.4. |Initial Calibration Verification:

2.2.4.1. Perform an ICV immediately after calibration. All ICVs must meet the
calibration acceptance criteria specified in the applicable FT-series SOP. See Table
FT 1000-1 for a list of acceptance criteria for the most common field testing
procedures.

2.2.4.2. IfanICV fails to meet acceptance criteria, immediately recalibrate the
instrument using the applicable initial calibration procedure or remove it from service.

2.2.5. Continuing Calibration Verification: Perform a CCV at no more than 24-hour
intervals from previous verification, except where noted for individual FT-series SOPs.

2.2.5.1. If historically generated data demonstrate that a specific instrument
remains stable for longer periods of time, the time interval between calibration
verifications may be increased.

2.25.2. Base the selected time interval on the shortest interval that the instrument
maintains stability. If CCVs consistently fail, shorten the time period between
verifications or replace/repair the instrument.

2.2.5.3. Al CCVs must meet the calibration acceptance criteria specified in the
applicable FT-series SOP. See Table FT 1000-1 for a list of acceptance criteria for
the most common field testing procedures.

2.25.4. If aCCV fails to meet acceptance criteria perform one or more of the
following procedures as necessary:

o Reattempt the CCV again within the chronological bracket time
interval without changing the instrument calibration. Do not perform
maintenance, repair, or cleaning of the instrument or probe. Probes
may be rinsed with analyte-free water or fresh verification standard.
The CCV may be reattempted with a fresh aliquot of verification
standard.

e Perform the initial calibration, perform an ICV, re-analyze the
sample(s), and perform a CCV.

o Report all results between the last acceptable calibration verification
and the failed calibration verification as estimated (report the value
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with a "J"). Include a narrative description of the problem in the field

notes.
2.2.5.5.  For installed instruments that are used for continuous monitoring, see FT
1900.
2.2.5.6. For unattended instrument deployment, refer to FT 1000 sections 2.2.5.1-
2.2.5.4.

2.2.6. Determining the Values of Secondary Standards: Use only those standards
recommended by the manufacturer for a specific instrument. Only use secondary
standards for continuing calibration verifications. See the individual FT-series SOPs for
specific procedures for use of secondary standards. At documented intervals, determine
or verify the values of secondary standards immediately after performing an initial
calibration or after verifying the calibration with primary standards. Read each
secondary standard as a sample. Compare the assigned or stated standard value with
the reading. This reading must be within the manufacturer’s stated tolerance range and
the acceptance criterion required in the individual FT-series SOP. If the SOP criterion is
not met, assign this reading as the new value of the secondary standard. If the reading
is outside the manufacturer’s stated tolerance range, discard the secondary standard.

2.2.7. More frequent calibration verifications may be required for discharge
permit compliance measurements or other regulatory requirements.

3. PREVENTIVE MAINTENANCE: Record all maintenance and repair notes in the maintenance
logbook for each meter (see FS 1007). If rental equipment is used, a log is not required.
However, the origin (i.e., rental company), rental date, equipment type, model number, and
identification number (if applicable) must be entered into the field notes or a rental equipment
notebook.

4. DOCUMENTATION

4.1. Standard and Reagent Documentation: Document information about standards and
reagents used for calibrations, verifications, and sample measurements.

4.1.1. Note the date of receipt, the expiration date and the date of first use for all
standards and reagents.

4.1.1.1. Document acceptable verification of any standard used after its expiration
date.

4.1.2. Record the concentration or other value for the standard in the appropriate
measurement units.

4.1.2.1. Note vendor catalog number and description for pre-formulated solutions
as well as for neat liquids and powdered standards.

4.1.2.2. Retain vendor assay specifications for standards as part of the calibration
record.

4.1.3. Record the grade of standard or reagent used.

4.1.4. When formulated in-house, document all calculations used to formulate
calibration standards.

4.1.4.1. Record the date of preparation for all in-house formulations.

4.1.5. Describe or cite the procedure(s) used to prepare any standards in-house (DEP
SOP or internal SOP).

4.2.  Field Instrument Calibration Documentation: Document acceptable calibration and
calibration verification for each instrument unit and field test or analysis, linking this record
with affected sample measurements.
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4.2.1. Retain vendor certifications of all factory-calibrated instrumentation.

4.2.2. Designate the identity of specific instrumentation in the documentation with a
unique description or code for each instrument unit used.

4.2.2.1. Record the manufacturer name, model number, and identifying number
such as a serial number for each instrument unit.

4.2.3. Record the time and date of all initial calibrations and all calibration verifications.

4.2.4. Record the instrument reading (value in appropriate measurement units) of all
calibration verifications.

4.2.5. Record the name of the analyst(s) performing the calibration.

4.2.6. Document the specific standards used to calibrate or verify the instrument or field
test with the following information:

o Type of standard or standard name (e.g., pH buffer)
e Value of standard, including correct units (e.g., pH = 7.0 SU)
¢ Manufacturer’s tolerance range for secondary standards
e Link to information recorded according to section 4.1 above
4.2.7. Retain manufacturers’ instrument specifications.
4.2.8. Document whether successful initial calibration occurred.
4.2.9. Document whether each calibration verification passed or failed.

4.2.10. Document any corrective actions taken to correct instrument performance
according to records requirements of FD 3000.

4.2.10.1. Document the date and time of any corrective actions.

4.2.10.2. Note any incidence of discontinuation of use of the instrument due to
calibration failure.

4.2.11. Describe or cite the specific calibration or verification procedure performed (DEP
SOP or internal SOP).

4.3. Record all field-testing measurement data, to include the following:
e Project name
¢ Date and time of measurement or test (including time zone, if applicable)

e Source and location of the measurement or test sample (e.g., monitoring well
identification number, outfall number, station number or other description)

e Latitude and longitude of sampling source location (if required)

e Analyte or parameter measured

e Measurement or test sample value

e Reporting units

e Initials or name of analyst performing the measurement

¢ Unique identification of the specific instrument unit(s) used for the test(s)
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Appendix FT 1000
Tables, Figures and Forms

Table FT 1000-1 Field Testing Acceptance Criteria

Table FT 1000-1: Field Testing Acceptance Criteria

Parameter Acceptance Criteria
pH + 0.2 Standard pH Units of buffer or more stringent
(FT 1100) program criteria

Specific Conductance
(ET 1200)

+ 5% of standard value

Temperature + 0.5°C of NIST-traceable value (with correction factors)
(ET 1400) Verification over range of applicable values

Dissolved Oxygen + 0.3 mg/L of theoretical value (see Table FT 1500-1)
(ET 1500)

Turbidity 0.1-10 NTU: £ 10% of standard value

(FT 1600) 11-40 NTU: + 8% of standard value

41-100 NTU: x 6.5% of standard value
> 100 NTU: + 5% of standard value

Total Residual Chlorine
(FT 2000)

0.995 calibration curve correlation coefficient
+ 10% of primary standard value

+ 10% of secondary standard value
Color comparator acceptance criterion:
+ 10% of primary standard value
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FT 1100. Field Measurement of Hydrogen lon Activity (pH)
Use in conjunction with:

e FT 1000 General Field Testing and Measurement

¢ FQ 1000 Field Quality Control Requirements

e FS 1000 General Sampling Procedures

e FD 1000 Documentation Procedures
1. Equipment and Supplies

1.1. Field Instrument: Use any pH meter consisting of a potentiometer, a glass electrode,
a reference electrode, and a temperature-compensating device.
1.1.1. For routine fieldwork use a pH meter accurate and reproducible to at least 0.2-
unit in the range of 0.0 to 14.0 units, and equipped with temperature-compensation
adjustment. Record the pH value in pH units to one decimal place.
1.1.2. Advanced silicon chip pH sensors (with digital meters) may be used if
demonstrated to yield equivalent performance to glass electrode sensors for the
intended application.
1.2. Standards: Purchased or laboratory-prepared standard buffer solutions of pH values
that bracket the expected sample pH range. Use buffers with nominal values of 4.0, 7.0 and
10.0 units for most situations. If the sample pH is outside the range of 4.0 to 10.0, then use
two buffers that bracket the expected range with the pH 7 buffer being one of the two
buffers. Alternatively, prepare appropriate standards per Table 4500-H":l in method
SM4500-H*-B (see Standard Methods for the Examination of Water and Wastewater (see
Standard Methods Online, http://www.standardmethods.org/store/).

1.3. Recordkeeping and Documentation Supplies:
o Field notebook (w/ waterproof paper is recommended) or forms
¢ Indelible pens
2. Calibration and Use
2.1. General Concerns

2.1.1. The acceptance criterion for the initial calibration or the calibration verification is
a reading of the standard within +/- 0.2-unit of the expected value.

2.1.2. On a weekly basis, check the calibration to ensure the % theoretical slope is
greater than 90% (if applicable to your instrument type).

2.1.2.1. Note the % slope in the calibration records.

2.1.2.2. A % slope of less than 90% indicates a bad electrode that must be
changed or repaired.

2.1.2.3. If % slope cannot be determined on your meter, or the manufacturer's
optimum specifications are different, follow the manufacturer’s
recommendation for maintaining optimum meter performance.

2.2.  Interferences
2.2.1. Sodium at pH > 10.0 units can be reduced or eliminated by using a low sodium
error electrode.
2.2.2. 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 acetone very sparingly so that the
electronic surface is not damaged.
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2.2.3. Temperature effects on the electrometric measurement of pH are controlled by
using instruments having temperature compensation or by calibrating the meter
at the temperature of the samples.

2.2.4. Poorly buffered solutions with low specific conductance (< 200 umhos/cm) may
cause fluctuations in the pH readings. Equilibrate electrode by immersing in
several aliquots of sample before taking pH.

2.2.5. Ensure stable sample and sensor temperature before calibrating or taking
sample readings. Drifting sensor or sample temperature may produce erroneous
sample measurements, calibrations, or verifications.

2.2.6. Thoroughly rinse the pH sensor with deionized water or fresh buffer standard
when calibrating or verifying the calibration or when taking sample
measurements. For in-situ measurements, ensure adequate flushing of the
sensor with fresh sample water prior to taking measurements. Any residual
standard, sample or deionized water remaining on the sensor may affect the
measurement of the subsequent standard or sample. This is especially true
when samples or standards of widely different pH value are successively
measured.

2.2.7. Drifting readings or an inability to calibrate the sensor may also indicate a fouled
electrode. Clean the electrode per the manufacturer’s instructions or replace.

2.3. Calibration: Follow the manufacturer’s calibration instructions specific to your meter.
Most instruments allow for a two-point calibration and a few models can perform a
three-point calibration. Use the appropriate number of standard buffer solutions for
calibration. Do not reuse buffers for initial calibrations.

2.3.1. Rinse the probe with de-ionized water (DI) before and between each standard
buffer solution.

2.3.2. Follow the calibration activities specified in FT 1000, section 2.2.

2.3.2.1. Perform an initial calibration using at least two buffers. Always use a pH
7 buffer first.

2.3.2.2. If the pH sample range is expected to be wider than the range established
by a two-point calibration (e.g., some samples at pH 4 and others at pH
8), then add a third calibration point. If the instrument cannot be
calibrated with three buffers, the third buffer may be used as the initial
calibration verification to extend the range.

2.3.2.3.  After initial calibration, immediately perform an initial calibration
verification (ICV). Read a buffer as a sample. To be acceptable, a
calibration verification must be within +/- 0.2 pH units of the stated buffer
value. For example, if reading the pH 4.0 buffer, the result must be in the
3.8t0 4.2 range. Certain regulatory programs may have more stringent
acceptance criteria.

2.3.2.4.  After sample measurement(s), perform a continuing calibration
verification (CCV). Read a buffer as a sample. To be acceptable, a
calibration verification must be within +/- 0.2 pH units of the stated buffer
value. This CCV (if within acceptance criteria) can be used as the
beginning of the chronological bracket. Certain regulatory programs may
have more stringent acceptance criteria.

2.4. Measuring pH in situ: After calibrating the multi-probe sensors as outlined in 2.3
above, follow the meter’s instructions to select the display for reading the pH of the
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sample. Immerse the probe at the desired depth in the water and wait for
stabilization of the reading before recording the measurement.

2.5.  Measuring pH in Flow-through Cells: When using a flow-through cell, the procedure
described above in section 2.4 is applicable.

2.6. Measuring pH in Samples: After an acceptable initial calibration or calibration
verification, follow these procedures to take a pH reading of a freshly collected
sample (within 15 minutes of collection).

2.6.1. Pour enough of the fresh sample into a clean cup to take the reading.
2.6.2. Place the pH electrode in the sample (in the cup) and swirl the electrode.
2.6.3. Wait for stabilization, and read the pH value.

2.6.4. Turn the meter off after the last sample reading, rinse the electrode thoroughly
with de-ionized water and replace the electrode's cap.

3. PREVENTIVE MAINTENANCE: Refer to FT 1000, section 3.
4. DOCUMENTATION

4.1. Standard and Reagent Documentation: Document information about standards and
reagents used for calibrations, verifications, and sample measurements.

4.1.1. Note the date of receipt, the expiration date and the date of first use for all
standards and reagents.

4.1.1.1. Document acceptable verification of any standard used after its expiration
date.

4.1.2. Record the concentration or other value for the standard in the appropriate
measurement units.

4.1.2.1. Note vendor catalog number and description for preformulated solutions
as well as for neat liquids and powdered standards.

4.1.2.2. Retain vendor assay specifications for standards as part of the calibration
record.

4.1.3. Record the grade of standard or reagent used.

4.1.4. When formulated in-house, document all calculations used to formulate
calibration standards.

4.1.4.1. Record the date of preparation for all in-house formulations.

4.1.5. Describe or cite the procedure(s) used to prepare any standards in-house (DEP
SOP or internal SOP).

4.2. Field Instrument Calibration Documentation: Document acceptable calibration and
calibration verification for each instrument unit and field test or analysis, linking this
record with affected sample measurements.

4.2.1. Retain vendor certifications of all factory-calibrated instrumentation.

4.2.2. Designate the identity of specific instrumentation in the documentation with a
unique description or code for each instrument unit used.

4.2.2.1. Record manufacturer name, model number, and identifying number such
as a serial number for each instrument unit.

4.2.3. Record the time and date of all initial calibrations and all calibration verifications.

4.2.4. Record the instrument reading (value in appropriate measurement units) of all
calibration verifications.

4.2.5. Record the name of the analyst(s) performing the calibration.
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4.2.6. Document the specific standards used to calibrate or verify the instrument or field
test with the following information:

e Type of standard or standard name (e.g., pH buffer)
¢ Value of standard, including correct units (e.g., pH = 7.0 SU)
e Link to information recorded according to section 4.1 above
4.2.7. Retain manufacturers’ instrument specifications.
4.2.8. Document whether successful initial calibration occurred.
4.2.9. Document whether each calibration verification passed or failed.

4.2.10. Document any corrective actions taken to correct instrument performance
according to records requirements of FD 3000.

4.2.10.1. Document date and time of any corrective action.

4.2.10.2. Note any incidence of discontinuation of use of the instrument due to
calibration failure.

4.2.11. Describe or cite the specific calibration or verification procedure performed (DEP
SOP or internal SOP).

4.3. Record all field-testing measurement data, to include the following:
e Project name
e Date and time of measurement or test (including time zone, if applicable)

e Source and location of the measurement or test sample (e.g., monitoring well
identification number, outfall number, station number or other description)

e Latitude and longitude of sampling source location (if required)

e Analyte or parameter measured

¢ Measurement or test sample value

e Reporting units

¢ Initials or name of analyst performing the measurement

¢ Unique identification of the specific instrument unit(s) used for the test(s)
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FT 1200. Field Measurement of Specific Conductance
(Conductivity)
Use in conjunction with:
e FT 1000 General Field Testing and Measurement
¢ FQ 1000 Field Quality Control Requirements
e FS 1000 General Sampling
e FD 1000 Documentation Procedures

1. INTRODUCTION: Specific conductance is a useful method to approximate the total amount of
inorganic dissolved solids.

1.1.  Conductivity varies with temperature. For example, the conductivity of salt water
increases 3%/degree C at 0°C, and only 2%/degree C at 25°C.

1.2. Record the sample temperature or adjust the temperature of the samples prior to
measuring specific conductance if the conductivity instrument does not employ automatic
temperature compensation and correction of the instrument display value.

2. EQUIPMENT AND SUPPLIES

2.1. Field Instrument: Any self-contained conductivity instrument suitable for field work,
accurate and reproducible to 5% or better over the operational range of the instrument, and
preferably equipped with temperature-compensation adjustment. See references in FT
1210 below for additional information about instruments.

2.2. Standards: Purchased or laboratory-prepared standard potassium chloride (KCI)
solutions with conductivity values that bracket the expected samples’ range. In the
laboratory, prepare standards of appropriate conductivities per method 2510, Conductivity,
in Standard Methods for the Examination of Water and Wastewater, 2011 (see Standard
Methods Online, http://www.standardmethods.org/store/). Do not reuse standards for initial
calibrations.

2.3. Recordkeeping and Documentation Supplies:
o Field notebook (w/ waterproof paper is recommended) or forms
¢ Indelible pens
3. CALIBRATION AND USE
3.1. General Concerns

3.1.1. Follow the instrument manufacturer's instructions for the details of
operating the instrument.

3.1.2. For instruments without automatic temperature compensation, attempt to adjust
the temperature of the samples to 25°C. If the temperature cannot be adjusted,
measure the temperature with a calibrated device (see FT 1400), record the
temperature, correct for temperature (per section 3.4 below) and report the results
corrected to 25°C. See references in FT 1210 below for further information about
temperature correction.

3.1.3. Ensure stable sample and sensor temperature before calibrating or taking
sample readings. Drifting sensor or sample temperature may produce erroneous
sample measurements, calibrations or verifications.

3.1.4. Thoroughly rinse the conductivity sensor with deionized water and fresh standard
when calibrating or verifying the calibration or when taking sample measurements. For
in-situ measurements, ensure adequate flushing of the sensor with fresh sample water
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prior to taking measurements. Any residual standard, sample or deionized water
remaining on the sensor may affect the measurement of the subsequent standard or
sample. This is especially true when samples or low-concentration standards are
measured subsequent to measuring high-concentration standards.

3.1.5. Drifting readings or an inability to calibrate the sensor may also indicate a fouled
electrode. Clean the electrodes per the manufacturer’s instructions.

3.1.6. When successful calibration and verification cannot be achieved after ensuring
that temperatures have stabilized and the sensor electrodes are clean and free of
residual sample or standard from the previous measurement, suspect opened containers
of standards, especially after repeated openings, when near the manufacturer’s
expiration date or when little standard volume remains in the container. Low-
concentration conductivity standards are seldom stable for an extended period after
opening.

3.2.  Calibration and Calibration Verification:
3.2.1. Follow the calibration activities specified in FT 1000, section 2.2.1 — 2.2.7.

3.2.2. Initial Calibration: Calibrate the meter prior to use according to the following
steps:
3.2.2.1. Calibrate according to the manufacturers recommendations.

3.2.2.2.  When the sample measurements are expected to be 100 umhos/cm or
greater, use two standard potassium chloride solutions that bracket the range of
expected sample conductivities. A single standard at 100 umhos/cm standard
potassium chloride solution is acceptable for situations in which all sample
measurements are expected to be less than 100 umhos/cm. See also FT 1000
section 1.3.3.2.

3.2.2.3.  Calibrate the instrument with one of the two standards to create an upper
or lower boundary for the quantitative bracket.

3.2.2.4.  Verify the calibration of the instrument with the second standard,
guantitatively bracketing the range of expected sample values.

3.2.2.5. If the instrument can be calibrated with more than one standard, choose
additional calibration standards within the range of expected sample values. The
second standard in section 3.2.2.3 above may be used as an additional calibration
standard.

3.2.2.6. Note: If all samples are expected to be less than 100 pmhos/cm, only
one standard at 100 umhos/cm standard potassium chloride solution is required.

3.2.3. Acceptability: Accept the calibration if the meter reads within +/- 5% of the value
of any calibration standard used to verify the calibration. For example, the acceptance
range for a 100 umhos/cm standard is 95 to 105 umhos/cm. If the meter does not read
within +/- 5% of each calibration verification standard, determine the cause of the
problem and correct before proceeding.

3.2.4. Temperature Correction: Most field instruments read conductivity directly. If the
meter does not automatically correct values to 25°C, calculate correction factors using
the procedure in section 3.4 below. Record all readings and calculations in the
calibration records.

3.2.5. Continuing Calibration Verification: Check the meter in read mode with at least
one KCI standard with a specific conductance that quantitatively brackets the
conductivity measured in environmental samples. The reading for the calibration
verification must also be within +/- 5% of the standard value (see 3.2.3 above).
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3.2.5.1. If new environmental samples are encountered outside the range of the
initial calibration in 3.2.2 above, verify the instrument calibration with an additional
standard that brackets the range of new sample values. If these calibration
verifications falil, recalibrate the instrument as in 3.2.2.

3.2.5.2.  More frequent calibration verifications may be required for
discharge permit compliance measurements or other regulatory requirements.

3.3.  Measuring Specific Conductance of Samples:
3.3.1. Follow manufacturer’s instructions for sample measurement.

3.3.2. Immerse or place the conductivity probe or sensor in situ at a measuring location
representative of the sampling source.

3.3.3. Allow the conductivity instrument to stabilize.

3.3.4. Measure the water temperature (if necessary for manual temperature
compensation) and record the temperature. See FT 1400 for temperature measurement
procedures.

3.3.5. If the meter is equipped with manual temperature compensation, adjust the
conductivity meter to the water temperature per manufacturer’s instructions.

3.3.6. If the conductivity meter has a set of positions that multiply the reading by powers
of ten in order to measure the full range of potential conductivities, set this dial to the
correct range in order to take a reading.

3.3.7. Record the sample conductivity measurement reading within 15 minutes of water
sample collection.

3.3.8. Rinse off the probe with de-ionized water. Follow manufacturer’s instructions for
probe storage between use.

3.4 Calculations for Temperature Compensation

If the meter does not automatically correct for temperature (manual or automatic
adjustment), or if a probe with a cell constant other than 1 is used, the following formula
must be used to normalize the data to 25°C:

K=__(Kn) (C)
1+ 0.0191(T-25)
Where: K = conductivity in umhos/cm at 25°C
Km = measured conductivity in umhos/cm at T degrees C
C = cell constant
T = measured temperature of the sample in degrees C
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If the cell constant is 1, the formula for determining conductivity becomes:
K= (Km)
1+ 0.0191(T-25)

Refer to SM2510B, 20" edition, if other calculations (i.e., determining cell constant, etc.) are
required. See FT 1210 below.

3.5 In situ Measurements at Depth or With Flow-through Cells: After calibrating the
instrument as outlined in 3.2 above, follow the manufacturer’s instructions to
measure the conductivity of the sample.

3.5.1. For in situ measurements immerse the probe at the desired depth and wait for
stabilization of the reading and record its value. Follow a similar procedure when
using a flow-through cell.

3.5.1.1 Preferably measure groundwater sample conductivity in situ with a
downhole probe or in a flow-through system.

4. PREVENTATIVE MAINTENANCE: Refer to FT 1000, section 3.
5. DOCUMENTATION

5.1. Standard and Reagent Documentation: Document information about standards and
reagents used for calibrations, verifications and sample measurements.

5.1.1. Note the date of receipt, the expiration date and the date of first use for all
standards and reagents.

5.1.1.1. Document acceptable verification of any standard used after its expiration
date.

5.1.2. Record the concentration or other value for the standard in the appropriate
measurement units.

5.1.2.1.  Note vendor catalog number and description for preformulated solutions
as well as for neat liquids and powdered standards.

5.1.2.2.  Retain vendor assay specifications for standards as part of the calibration
record.

5.1.3. Record the grade of standard or reagent used.

5.1.4. When formulated in-house, document all calculations used to formulate
calibration standards.

5.1.4.1. Record the date of preparation for all in-house formulations.

5.1.5. Describe or cite the procedure(s) used to prepare any standards in-house (DEP
SOP or internal SOP).

5.2.  Field Instrument Calibration Documentation: Document acceptable calibration and
calibration verification for each instrument unit and field test or analysis, linking this record
with affected sample measurements.

5.2.1. Retain vendor certifications of all factory-calibrated instrumentation.

5.2.2. Designate the identity of specific instrumentation in the documentation with a
unigque description or code for each instrument unit used.

5.2.2.1. Record manufacturer name, model number, and identifying number such
as a serial number for each instrument unit.

5.2.3. Record the time and date of all initial calibrations and all calibration verifications.

5.2.4. Record the instrument reading (value in appropriate measurement units) of all
calibration verifications.

5.2.5. Record the name of the analyst(s) performing the calibration.
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Document the specific standards used to calibrate or verify the instrument or field

test with the following information:

5.2.7.
5.2.8.
5.2.9.
5.2.10.

o Type of standard or standard name (e.g., conductivity standard)

¢ Value of standard, including correct units (e.g., conductivity = 100 pumhos/cm)
e Link to information recorded according to section 5.1 above

Retain manufacturers’ instrument specifications.

Document whether successful initial calibration occurred.

Document whether each calibration verification passed or failed.

Document any corrective actions taken to correct instrument performance

according to records requirements of FD 3000.

52
52

.10.1. Document date and time of any corrective action.
.10.2. Note any incidence of discontinuation of use of the instrument due to

calibration failure.

5.2.11.

Describe or cite the specific calibration or verification procedure performed (DEP

SOP or internal SOP).
5.3.  Record all field-testing measurement data, to include the following:
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Project name
Date and time of measurement or test (including time zone, if applicable)

Source and location of the measurement or test sample (e.g., monitoring well
identification number, outfall number, station number or other description)

Latitude and longitude of sampling source location (if required)

Analyte or parameter measured

Measurement or test sample value

Reporting units

Initials or name of analyst performing the measurement

Unique identification of the specific instrument unit(s) used for the test(s)
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FT 1400. Field Measurement of Temperature

The use of this SOP is not required when using field temperature measurement devices to
monitor groundwater stabilization during the purging of groundwater monitoring wells. Field
temperature measurement devices installed for automatic temperature compensation
(correction) for other measurements such as dissolved oxygen, specific conductance or pH are
also exempted from the requirements of this SOP. FT 1400 must be used for all other field
temperature measurements required by DEP.

Use this SOP in conjunction with the following DEP SOPs:
e FT 1000 General Field Testing and Measurement
¢ FQ 1000 Field Quality Control Requirements
e FS 1000 General Sampling Procedures
e FD 1000 Documentation Procedures

1. EQUIPMENT AND SUPPLIES

1.1. Field Instruments: Use any of the following instrument types for performing field
measurements:

¢ Digital thermistor (thermocouple type) and meter typical of field instruments

e Glass bulb, mercury-filled thermometer (not recommended for field ruggedness)
e Glass bulb, alcohol-filled thermometer with protective case

e Bi-metal strip/dial-type thermometer

e Advanced silicon chip temperature sensor and digital meter

1.1.1. Field instruments must be capable of measuring temperature in 0.1°C
increments.

1.2. Standard Thermometer: NIST-traceable Celsius certified thermometer with scale
marks for every 0.1°C increment, a range of 0°C to 100°C (or a range bracketing expected
sample temperatures) and correction chart supplied with certification. The standard
thermometer must have a valid certification for the period of measurement.

1.3.  Recordkeeping and Documentation Supplies:
o Field notebook or forms
¢ Indelible pens
2. CALIBRATION AND USE
2.1. General Concerns

2.1.1. Select a temperature measuring device meeting the requirements of section 1.1
above.

2.1.2. Dial-type and thermocouple-type devices with meters are preferred over the
glass thermometers for fieldwork because of their durability and ease of reading.

2.1.2.1. Transport glass thermometers in protective cases.

2.1.2.2. Inspect glass thermometers for liquid separation. Do not use a
thermometer if the liquid has separated.

2.1.2.3. Most instruments with digital display will provide more decimal figures
than are significant. Record the temperature reading with only one rounded decimal
figure (e.g., 25.9 instead of 25.86°C).

2.2. Calibration
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2.2.1. Follow the calibration activities specified in FT 1000, section 2.2.

2.2.2. Verify all thermistor (meter) devices and field thermometers against the NIST-
traceable standard thermometer at several temperatures in the expected sample
measurement range, using any correction factor indicated by the certificate supplied with
the NIST-traceable thermometer.

2.2.2.1. See the US Geological Survey, National Field Manual for the Collection of
Water-Quality Data, Book 9, Chapter A6, Field Measurements, Section 6.1,
Temperature, Techniques of Water-Resources Investigations, Version 2, 3/2006 for
additional guidance about making temperature comparisons with the standard

thermometer.
2.2.2.2. Make note of the calibration in the calibration records. See section 4
below.

2.2.2.3. The field measurement device may be used with a linear correction factor
provided that the observed temperature difference with the standard thermometer is
documented at incremental temperatures over the range of expected sample
temperatures.

2.2.2.4. Use the resulting correction factor when making temperature
measurements of samples with the field measurement device.

2.2.2.5.  Prominently display the correction factor on the field measurement
device, with the date last verified. A calibration correction curve or plot may also be
used.

2.2.2.6 To be acceptable, a calibration verification must be within +/- 0.5°C of the
corrected reading of the NIST-traceable thermometer.

2227 Properly dispose of glass-bulb thermometers that do not meet the above
calibration acceptance criteria.

2.2.3. Continuing Calibration Verifications:

2.2.3.1. Determine the maximum time between continuing calibration verifications
for the specific field temperature measurement device based on instrument stability.

2.2.3.2.  Verify the field measurement device against the standard NIST-traceable
thermometer as in section 2.2.2 above.

2.2.4. Refer to additional calibration requirements in FT 1000, section 2.2.

2.2.5. More frequent calibration verifications may be required for discharge
permit compliance measurements or other regulatory requirements.

2.3. Measuring Sample Temperature

2.3.1. Insert or place the thermometer or sensor in situ at a measuring location
representative of the sampling source.

2.3.2. Allow the thermometer or temperature sensor to equilibrate to ambient in situ
temperature.

2.3.2.1.  Groundwater samples must be measured in situ with a downhole probe or
in a flow-through container. Do not measure bailed or pumped samples in an
intermediate container containing static sample.

2.3.3. Record the temperature to the nearest 0.1°C after the reading stabilizes and
remains constant.

3. PREVENTIVE MAINTENANCE: Refer to FT 1000, section 3.
4. DOCUMENTATION
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4.1. Standards Documentation: Document information about the NIST-traceable
standard thermometer in the calibration record, including:

¢ Unique identification for the thermometer
e Vendor certificate of calibration, including any correction factor
o Vendor’s expiration date for the certificate of calibration

4.2. Field Instrument Calibration Documentation: Document acceptable calibration and
calibration verification for each instrument unit and field test or analysis, linking this record
with affected sample measurements.

4.2.1. Retain vendor certifications of all factory-calibrated instrumentation.

4.2.2. Designate the identity of specific instrumentation in the documentation with a
unique description or code for each instrument unit used.

4.2.2.1. Record manufacturer name, model number, and identifying number such
as a serial number for each instrument unit.

4.2.3. Record the time and date of all initial calibrations and all calibration verifications.

4.2.4. Record the instrument reading (value in appropriate measurement units) of all
calibration verifications.

4.2.5. Record the name of the analyst(s) performing the calibration.

4.2.6. Document the following information about initial calibration and calibration
verifications and link to information recorded according to section 4.1 above:

¢ Details of the method used to compare the field measurement device to the
NIST-traceable standard thermometer.

¢ Results of each calibration verification, including the expected reading (per
the NIST-traceable standard thermometer)

¢ The actual reading of the field measurement device, using any established
correction factors and correct units.

4.2.7. Retain manufacturers’ instrument specifications.
4.2.8. Document whether successful initial calibration occurred.
4.2.9. Document whether each calibration verification passed or failed.

4.2.10. Document any corrective actions taken to correct instrument performance (such
as a new correction factor) according to records requirements of FD 3000.

4.2.10.1. Document date and time of any corrective action.

4.2.10.2. Note any incidence of discontinuation of use of the instrument due to
calibration failure.

4.2.11. Describe or cite the specific calibration or verification procedure performed (DEP
SOP or internal SOP).

4.3. Record all field-testing measurement data, to include the following:
e Project name
¢ Date and time of measurement or test (including time zone, if applicable)

e Source and location of the measurement or test sample (e.g., monitoring well
identification number, outfall number, station number or other description)

e Latitude and longitude of sampling source location (if required)

Page 3 of 4 Revision Date: March 1, 2014



DEP-SOP-001/01
FT 1400 Field Measurement of Temperature

e Analyte or parameter measured

o Measurement or test sample value

e Reporting units

e |Initials or name of analyst performing the measurement

¢ Unique identification of the specific instrument unit(s) used for the test(s)
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FT 1500. Field Measurement of Dissolved Oxygen (DO)
Use in conjunction with:

e FT 1000 General Field Testing and Measurement

¢ FS 1000 General Sampling Procedures

e FD 1000 Documentation Procedures
1. EQUIPMENT AND SUPPLIES

1.1.  Field Instruments

1.1.1. Membrane-type polarographic or galvanic electrode DO sensor with dedicated
meter or configured with multi-parameter sonde

1.1.2. Luminescence-based DO sensor with dedicated meter or configured with multi-
parameter sonde (see ASTM International, Standard Test Methods for Dissolved
Oxygen in Water, Test Method C, Luminescence-based Sensor, D 888-12¢e1, 2012).

1.1.3. Select instrument assemblies that provide minimum precision of +/- 0.2 mg DO/L
and a minimum accuracy of +/- 0.2 mg DO/L.

1.1.4. Compensate for temperature dependence of DO measurements by using
instruments employing automatic temperature compensation or by manually correcting
measurements in accordance with method 4500-O, Oxygen (Dissolved), 2011, in
Standard Methods for the Examination of Water and Wastewater (see Standard
Methods Online, http://www.standardmethods.org/store/).

1.1.4.1. Calibrate on-board temperature sensors as described in FT 1400.
1.2. Standards

1.2.1. NIST-traceable Celsius thermometer with a scale marked for every 0.1°C and a
range of 0 to 100°C.

1.2.2. Access to an organization with capability to perform the Winkler titration
procedure is recommended but not mandatory.

1.2.3. A*“zero-DO standard”, prepared on-site with an aliquot of the sample water, is
optional. Prepare by adding excess sodium sulfite and a trace of cobalt chloride to bring
the DO to zero.
1.3. Recordkeeping and Documentation Supplies:
e Field notebook (w/ waterproof paper is recommended) or forms
¢ Indelible pens
2. CALIBRATION AND USE: the electrode method is predominantly used in-situ for dissolved
oxygen determinations.
2.1. General Concerns
2.1.1. Turbulence is necessary to keep a constant flow of water across the membrane-

sample interface. Make sure the appropriate mechanism is working before using the
probe.

2.1.2. Follow instrument manufacturer’s instructions for probe storage. For example,
store the probe with a cover that creates a saturated atmosphere. A cap, with a wet
sponge in it, will suffice for single-parameter probes. If the sensor is in a multi-probe
device, keep the protective cap chamber moist during storage.

2.1.3. Before mobilizing, check to make sure there are no bubbles beneath the probe
membrane, or any wrinkles or tears in the probe membrane. If so, replace the
membrane and KCL solution. Follow manufacturers recommendation for conditioning
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newly installed membranes in order to ensure stable readings. Check the leads,
contacts, etc. for corrosion and/or shorts if meter pointer remains off-scale, does not
calibrate, or drifts.

2.1.4. Dissolved inorganic salts interfere with the performance of DO probes. For
example, DO readings in salt water are affected by the salinity and must be corrected.
The DO meter may adjust automatically based on readings taken from the specific
conductivity/salinity probe. If corrections are not automatic the appropriate calculations
must be used to correct for salinity. If automatic adjustments are used the specific
conductivity/salinity probe calibration must be verified or calibrated in accordance with
FT1200.

2.1.5. Reactive gases, which pass through the membrane, may interfere. For example,
chlorine will depolarize the cathode and cause a high probe output. Long-term
exposures to chlorine will coat the anode with the chloride of the anode metal and
eventually desensitize the probe. Sulfide (from H,S) will undergo oxidation if high
enough potential (voltage) is applied, creating current flow, yielding faulty readings. If
such interferences are suspected, change the membrane electrode more frequently and
calibrate at more frequent intervals.

2.1.6. Ensure that the temperature of the sensor and sample are stable. Unstable
temperatures will produce erroneous calibrations, verifications or sample measurements.

2.1.7. Erroneous calibrations or verifications may result if the saturated air chamber is
not vented to atmospheric pressure, properly humidified and protected from temperature
fluctuations produced by common field conditions such as evaporation or fluctuation in
sunlight intensity.

2.2.  Follow the quality control requirements for calibration (see activities in FT 1000,
section 2.2).

2.3. Initial Calibration and Initial Calibration Verification

2.3.1. Air Calibration and Initial Calibration Verification (ICV): Calibrate the meter 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, sampling event or at other appropriate intervals. Follow the
manufacturer’s instructions for operation of a specific instrument.

2.3.1.1. Allow an appropriate warm up period before initial calibration or
verification.

2.3.1.2. Wetthe 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% humidity).

2.3.1.3. Allow adequate time for the DO sensor and the air inside the calibration
chamber to equilibrate.

2.3.1.4. Once the probe/calibration chamber is stable at ambient temperature,
check the air temperature and determine, from the DO versus temperature table,
what the DO saturation value should be at the observed temperature (see Table FT
1500-1, below). A stable and accurate temperature is required for a valid calibration.
The acceptance criterion for DO calibration verification is +/- 0.3 mg DO/L at the
observed temperature of the verification.

2.4, Continuous Calibration Verification

2.4.1. Air-Calibration Verification: DO sensor or instrument is calibrated against air that
is saturated with water at a known temperature and ambient atmospheric pressure. Use
Table FT 1500-1 below to verify calibration at specified temperature.
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2.4.1.1. Wetthe inside of the calibration chamber with water, pour out the excess
water (leave a few drops) and insert the sensor into the chamber (this ensures 100-
percent humidity)

2.4.1.2. Allow adequate time for the DO sensor and the air inside the calibration
chamber to equilibrate.

2.4.1.3. Measure the temperature in the calibration chamber and observe the
readings until the instrument stabilizes.

2.4.1.4. Use the oxygen solubility Table FT 1500-1 below to determine the DO
saturation at a measured temperature and atmospheric pressure. Calculate values
to the nearest tenth degree by interpolation or use an expanded version of this table
found in FS 2200, which provides saturation data in 0.1 °C increments for a selected
temperature range (see Table FS 2200-2).

2.4.1.5. Compare DO meter reading with value obtained from Table FT 1500-1
below to verify continuous calibration.

2.5.  Additional Verifications: The following methods may be used as additional checks to
verify calibration. These additional checks may be required as part of a specific permit.

2.5.1. Winkler method: This check is useful to assess the condition of the DO sensor
(i.e., its degradation with time/use) and that the instrument can still maintain a valid
calibration (see method 4500-O C).

25.1.1. Perform the Winkler method when required by permit or other
regulation at the required calendar frequency.

2.5.1.2.  For an accuracy calibration verification using the Winkler method, follow
method 4500-O C.

2.5.1.3. Fill a clean bucket with uncontaminated or de-ionized water and place the
probe into the bucket (with stirrer or equivalent mechanism turned off). Fill at least
two biological oxygen demand (BOD) bottles without entraining atmospheric oxygen
into the bottles. Carefully submerge the bottom of the bottle (one at a time) into the
water and allow the water to fill the bottle. Place the bottle on the bottom of the
bucket and carefully place stopper into it without adding atmospheric oxygen.
Retrieve the bottles and determine their DO by the Winkler method (see method
4500-0-C for more details). Turn the stirrer or equivalent mechanism on and read
the DO of the water in the bucket.

2.5.1.4. Adjust the DO meter according to manufacturer's instructions. Be sure to
adjust the meter to the temperature of water in the bucket, and then calibrate the DO
meter to read the average DO concentration of the two samples determined by the
Winkler test.

2.5.2. Zero-DO Verification: The air calibration and the interfering effects of the sample
can be further checked in the field by means of a “zero-DO standard” (see method 4500-
0O G).
2.5.2.1. Prepare this standard on-site with an aliquot of the sample by adding
excess sodium sulfite and a trace of cobalt chloride to bring the DO to zero. Prepare
this zero-DO standard in a beaker or a large-mouth sample container of appropriate
size to insert the DO probe.

2.5.2.2.  After adding the chemicals, gently swirl the water and let it sit for about 30
seconds before inserting the probe.
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2.5.2.3. Read the DO of the sample. If the reading is outside the acceptance
interval, the instrument must be recalibrated and/or zero-adjusted if the meter allows
for this adjustment.

2.5.3. Air-Saturated Water: The DO sensor or instrument system is calibrated against
water that is saturated with oxygen at a known temperature and ambient atmospheric
pressure.

2.5.3.1. The temperature and conductivity of water used for calibration should be
about the same as the temperature and conductivity of the water to be measured.

2.5.3.2. Place DO sensor and calibration water in a large beaker or open-mouth
container.

2.5.3.3. Aerate the water for an adequate amount of time.

2.5.3.4. Determine if the water is 100 percent saturated with oxygen, and take a
temperature reading. Temperature must be calibrated or verified for accuracy before
DO calibration verification.

2.5.3.5. Use Table FT 1500-1 above to determine the DO saturation value at the
measured water temperature. Compare DO meter reading with value obtained from
Table FT 1500-1 to ensure continuous calibration.

2.6. Measuring DO in Samples:

2.6.1. Insert or place the DO probe in situ at a measuring location representative of the
sampling source:

2.6.1.1. Take the DO of an effluent just before it enters the receiving water. If the
effluent aerated prior to entering the surface water, take the DO reading in the
receiving water right where it enters.

2.6.1.2. For well mixed surface waters, e.g., fast flowing streams, take the DO
reading at approximately 1-2 feet below the surface or at mid-depth.

2.6.1.3.  For still or sluggish surface waters, take a reading at one foot below the
surface, one foot above the bottom, and at mid-depth.

2.6.1.4. Ifitis shallow surface waters, (less than two feet) take the reading at mid-
depth.

2.6.1.5. Do not take a reading in frothy or aerated water unless required by the
sampling plan.

2.6.1.6. Groundwater samples must be measured in situ with a downhole probe or
in a flow-through container. Do not measure bailed or pumped samples in an
intermediate container containing static sample.

2.6.2. Rinse probe with de-ionized water and keep the probe in the saturated
atmosphere (see 2.1.2 above) between sites and events.

2.6.3. If the readings show distinct, unexplainable changes in DO levels, or when the
probe has been in waters with high sulfides, recalibrate or perform maintenance per
manufacturer’s instructions. While taking a reading, if it is very low (e.g., below 1.0
mg/L), allow the meter to stabilize, record it and then, remove and rinse the probe, as
the environment is very likely anoxic and may contain hydrogen sulfide, which can
damage the probe.

2.6.4. Salinity and Temperature corrections may be necessary. Follow manufacturer
instructions for automatic corrections or perform manual calculations (see method 4500-
0O G).

3. PREVENTIVE MAINTENANCE: Refer to FT 1000, section 3.
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4. DOCUMENTATION

4.1. Standard and Reagent Documentation: Document information about standards and
reagents used for verifications.

4.1.1. Note the date of receipt, the expiration date and the date of first use for all
standards and reagents.

4.1.1.1. Document acceptable verification of any standard used after its expiration
date.

4.1.2. Record the concentration or other value for the standard in the appropriate
measurement units.

4.1.2.1. Note vendor catalog number and description for pre-formulated solutions
as well as for neat liquids and powdered standards.

4.1.2.2. Retain vendor assay specifications for standards as part of the calibration
record.

4.1.3. Record the grade of standard or reagent used.

4.1.4. When formulated in-house, document all calculations used to formulate
calibration standards.

4.1.4.1. Record the date of preparation for all in-house formulations.

4.1.5. Describe or cite the procedure(s) used to prepare any standards in-house (DEP
SOP or internal SOP).

4.2.  Field Instrument Calibration Documentation: Document acceptable calibration and
calibration verification for each instrument unit and field test or analysis, linking this record
with affected sample measurements.

4.2.1. Retain vendor certifications of all factory-calibrated instrumentation.

4.2.2. Designate the identity of specific instrumentation in the documentation with a
unique description or code for each instrument unit used.

4.2.2.1. Record the manufacturer name, model number and identifying number
such as a serial number for each instrument unit.

4.2.3. Record the time and date of all initial calibrations and all calibration verifications.

4.2.4. Record the instrument reading (value in appropriate measurement units) of all
calibration verifications.

4.2.5. Record the temperature associated with all calibration verifications.
4.2.6. Record the name of the analyst(s) performing the calibration.

4.2.7. Document the specific standards used to calibrate or verify the instrument or field
test with the following information:

e Type of standard or standard name (e.g., saturation)

e Value of standard, including correct units (e.g., mg/L at °C)

e Link to information recorded according to section 4.1 above
4.2.8. Retain manufacturers’ instrument specifications.
4.2.9. Document whether successful initial calibration occurred.
4.2.10. Document whether each calibration verification passed or failed.

4.2.11. Document any corrective actions taken to correct instrument performance
according to records requirements of FD 3000.

4.2.11.1. Document the date and time of any corrective action.
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DEP-SOP-001/01
FT 1500 Field Measurement of Dissolved Oxygen

4.2.11.2. Note any incidence of discontinuation of use of the instrument due to
calibration failure.

4.2.12. Describe or cite the specific calibration or verification procedure performed (DEP
SOP or internal SOP).

4.3. Record all field-testing measurement data, to include the following:
e Project name
o Date and time of measurement or test (including time zone, if applicable)

e Source and location of the measurement or test sample (e.g., monitoring well
identification number, outfall number, station number or other description)

e Latitude and longitude of sampling source location (if required)

e Analyte or parameter measured

¢ Measurement or test sample value

e Reporting units

e |Initials or name of analyst performing the measurement

¢ Unique identification of the specific instrument unit(s) used for the test(s)

Page 6 of 7 Revision Date: March 1, 2014



DEP-SOP-001/01
FT 1500 Field Measurement of Dissolved Oxygen

Appendix FT 1500
Tables, Figures and Forms

Table FT 1500-1.: Solubility of Oxygen in Water at Atmospheric Pressure 2

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 7.43
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 9.65
10.0 11.288 36.0 6.837
11.0 11.027 37.0 6.727
12.0 10.777 38.0 6.62
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 8.835
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 decimal places 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 air.
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Utility Clearance

Procedure 3-01
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3.2

3.3

Purpose and Scope

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.

This procedure is the Program-approved professional guidance for work performed by Resolution
Consultants under the Comprehensive Long-Term Environmental Action Navy (CLEAN) contract
(Contract Number N62470-11-D-8013).

The procedure applies to the following activities: soil gas surveying, excavating, trenching, drilling of
borings and installation of monitoring 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 procedures, whether it be from Resolution Consultants, state, and/or federal, that are not
addressed in this SOP and are applicable to utility clearance, those procedures should be added as an
appendix to the project specific SAP.

As guidance for specific activities, this procedure does not obviate the need for professional judgment.
Deviations from this procedure while planning or executing planned activities must be approved in
accordance with Program requirements for technical planning and review.

Safety

Field and subcontractor personnel shall adhere to a site-specific health and safety plan (HASP).

Terms and Definitions
Utility

For the proposes of this SOP, 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).

As-Built Plans

As-built plans are plans or blueprints depicting the locations of structures and associated utilities on a
property.

One-Call

The Utility Notification Center is the one-call agency for nationwide call before you dig. The Utility
Notification Center is open 24 hours a day, and accepts calls from anyone planning to dig. The phone
number 811 is the designated call before you dig phone number that directly connects you to your local
one-call center. Additional information can be found at www.call811.com.

3-01 Utility Clearance
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3.4

4.0
4.1

4.2
4.3

4.4

5.0
5.1

6.0

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:
e Your name, phone number, company name (if applicable), and mailing address.
e  What type or work is being done.
e Who the work is being done for.
e The county and city the work is taking place in.
e The address or the street where the work is taking place.
e Marking instructions, (specific instructions as to where the work is taking place).

Under normal circumstances it takes between 2 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.

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.

Training and Qualifications

The Contract Task Order (CTO) Manager is responsible for verifying that these utility locating
procedures are performed prior to the initiation of active subsurface exploration.

The Program Quality Manager is responsible for ensuring overall compliance with this procedure.

The Field Manager is responsible for ensuring that all utility locating activities are performed in
accordance with this procedure.

All Field Personnel are responsible for the implementation of this procedure.

Equipment and Supplies

Equipment and supplies necessary for locating subsurface utilities will be provided by the subcontractor;
however, the project Field Manager/Field Personnel will provide any additional equipment and supplies
as needed as well as maintain information regarding the utility clearance activities in the field logbook.

Procedure

Proceed wtih the following steps 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.
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6.1

6.2

6.3

3-01 Utility Clearance

Prepare Preliminary Site Plan

Prepare a preliminary, scaled site plan depicting the proposed exploratory locations as part of the
project specific Sampling and Analysis Plan (SAP) or Work Plan. Include as many of the cultural and
natural features as practical in this plan.

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 previous investigations (e.g., remedial
investigation or remedial site evaluation) in the project design documents for removal or remedial
actions. In this manner, information regarding utility locations collected during implementation of a
CTO can be shared with the subcontractor during implementation of a particular task order. In many
instances, this will help to reduce the amount of additional geophysical surveying work the
subcontractor 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-field work 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.

Site Visit/Locate Utilities/Toning

Prior to the initiation of field activities, the Field Task Manager or similarly qualified field 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, 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 Field Task Manager, a trained utility locating subcontractor will
locate, identify, and tone all utilities depicted on the preliminary site plan. The Field Task Manager or
similarly qualified field personnel shall visit the site and identify the areas of subsurface disturbance
with white spray paint, chalk, white pin flags or some other easily identifiable marking. The utility
locator should utilize appropriate sensing equipment to attempt to locate utilities that might not have
appeared on the as-built plans. At a minimum, the utility subcontractor should utilize a metal
detector and/or magnetometer; however, it is important to consider the possibility that non-metallic
utilities or tanks might be present at the site. Use other appropriate surface geophysical methods
such as Ground Penetrating Radar, Radiodetection, etc. as appropriate. Clear proposed exploration
areas of all utilities in the immediate area where subsurface exploration is proposed. Clearly tone all
anomalous areas. Clearly identify all toned areas on the preliminary site plan. All utilities near the
area of subsurface disturbance should also be marked out by the utility subcontractor using the
universal colors for subsurface utilities (i.e., red — electric; blue — water; green — sewer; yellow — gas;
etc.). After toning the site and plotting all known or suspected buried utilities on the preliminary site
plan, the utility locator shall provide the Field Task Manager with a copy of the completed preliminary
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site plan. Alternatively, the Field Task Manager or designee shall document the results of the survey
on the preliminary site plan.

e Report to the Field Task Manager anomalous areas detected and toned that are in close proximity to
the exploration or excavation areas. The Field Task Manager shall determine the safe distance to
maintain from the known or suspected utility. It may be necessary to relocate the proposed
exploration or excavation areas. If this is required, the Field Task Manager or designee 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 some instances, such as in areas extremely congested with subsurface utilities, it
may be necessary to dig by hand or use techniques such as air knife to determine the location of the

utilities.
6.4 Prepare Site Plan
e  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.
7.0 Quality Control and Assurance
7.1 Utility locating must incorporate quality control measures to ensure conformance to these and the project
requirements.
8.0 Records, Data Analysis, Calculations
8.1 A bound field logbook will be kept detailing all activities conducted during the utility locating procedure.
8.2 The logbook will describe any changes and modifications made to the original exploration plan. The
trained utility locator shall prepare a report and keep it in the project file. Also, a copy of the final site plan
will be kept in the project file.
9.0 Attachments or References
Department of Defense, United States (DoD). 2005.

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:

Author Reviewer Revisions (Technical or Editorial)
Caryn DeJesus Bob Shoemaker Rev 0 — Initial Issue (June 2012)
Senior Scientist Senior Scientist
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Procedure 3-02
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3-02 Logbooks

Purpose and Scope

This standard operating procedure (SOP) describes the activities and responsibilities pertaining to the
identification, use, and control of logbooks and associated field data records.

As guidance for specific activities, this procedure does not obviate the need for professional judgment.
Deviations from this procedure while planning or executing planned activities must be approved in
accordance with Program requirements for technical planning and review.

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.

Terms and Definitions
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.

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).

Training and Qualifications

The Contract Task Order (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 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.

A knowledgeable individual such as the Field Manager, CTO Manager, or Program Quality
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 Program Quality Manager is responsible for ensuring overall compliance with this procedure.

The Field Manager is responsible for ensuring that all field personnel follow these procedures and
that the loghook 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 (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.
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3-02 Logbooks

All field personnel are responsible for the implementation of this procedure.

Equipment and Supplies
Field logbooks shall be bound field notebooks with water-repellent pages.

Pens shall have indelible black ink.

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 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:

e Dates (month/day/year) and times (military) of all on-site activities and entries made in
logbooks/forms;

e  Site name and description;

e Site location by longitude and latitude, if known;

e  Weather conditions, including temperature and relative humidity;
e Fieldwork documentation, including site entry and exit times;

e Descriptions of, and rationale for, approved deviations from the work plan (WP) or field sampling
plan;

e Field instrumentation readings;

e Names, job functions, and organizational affiliations of on-site personnel;

e Photograph references;

e Site sketches and diagrams made on site;

e ldentification and description of sample morphology, collection locations, and sample numbers;

e 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;

e  Sample naming convention;
e Field quality control (QC) sample information;

e Site observations, field descriptions, equipment used, and field activities accomplished to reconstruct
field operations;
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3-02 Logbooks

e Meeting information;

e Important times and dates of telephone conversations, correspondence, or deliverables;
e Field calculations;

e  PPE level;

e  Calibration records;

e Contractor and subcontractor information (address, names of personnel, job functions,
organizational affiliations, contract number, contract name, and work assignment number);

e  Equipment decontamination procedures and effectiveness;

e Laboratories receiving samples and shipping information, such as carrier, shipment time, number of
sample containers shipped, and analyses requested; and

e  User signatures.

The loghook 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 day, 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 person’s initials are used for identification, or if uncommon acronyms are used, identify these on a
page at the beginning of the logbook.

At least weekly and preferably daily, the preparer shall photocopy and retain the pages completed
during that session for backup. This will prevent loss of a large amount of information if the logbook is
lost.

Quality Control and Assurance

Review per Section 4.2 shall be recorded.

Records, Data Analysis, Calculations

Retain the field logbook as a permanent project record. If a particular CTO requires submittal of
photocopies of logbooks, perform this as required.

Deviations from this procedure shall be documented in field records. Significant changes shall be
approved by the Program Quality Manager.

Attachments or References
Attachment 1 — Description of Logbook Entries

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_gapp_v1_0305.pdf.
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Attachment 1

Description of Logbook Entries

Logbook entries shall be consistent with Section A.1.4 Field Documentation SOPs of the UFP-QAPP Manual (DoD
2005) and contain the following information, as applicable, for each activity recorded. Some of these details may be
entered on data forms, as described previously.

Name of Activity

For example, Asbestos Bulk Sampling, Charcoal Canister Sampling,
Aquifer Testing.

Task Team Members and
Equipment

Activity Location
Weather

Level of PPE
Methods

Sample Numbers

Sample Type

and Volume

Time and Date
Analyses

Field Measurements
Chain of Custody
and Distribution

References

Narrative (including time and
location)

Recorded by

Checked by

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.

Indicate location of sampling area as indicated in the field sampling plan.
Indicate general weather and precipitation conditions.

Record the level of PPE (e.g., Level D).

Indicate method or procedure number employed for the activity.

Indicate the unique numbers associated with the physical samples. Identify QC
samples.

Indicate the medium, container type, preservative, and the volume for each
sample.

Record the time and date when the activity was performed
(e.g., 0830/08/0CT/89). Use the 24-hour clock for recording the time and two
digits for recording the day of the month and the year.

Indicate the appropriate code for analyses to be performed on each sample, as
specified in the WP.

Indicate measurements and field instrument readings taken during the activity.

Indicate chain-of-custody for each sample collected and indicate to whom the
samples are transferred and the destination.

If appropriate, indicate references to other logs or forms, drawings, or photographs
employed in the activity.

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.

Include the signature of the individual responsible for the entries contained in the
logbook and referenced forms.

Include the signature of the individual who performs the review of the completed
entries.

Procedure (Name)
Revision A May 2012
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Recordkeeping, Sample Labeling, and Chain-of-Custody

Procedure 3-03
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Purpose and Scope

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, writing sample logs, labeling samples, ensuring
that proper sample custody procedures are utilized, and completing chain-of-custody/analytical request
forms.

As guidance for specific activities, this procedure does not obviate the need for professional judgment.
Deviations from this procedure while planning or executing planned activities must be approved in
accordance with Program requirements for technical planning and review.

Safety

Not applicable.

Terms and Definitions
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.

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.

Training and Qualifications

The CTO Manager is responsible for determining which team members shall record information in the
field loghook and for checking sample logbooks and COC forms to ensure compliance with these
procedures. The CTO Manager shall review COC forms on a monthly basis at a minimum.

The CTO Manager and Program Quality Manager are responsible for evaluating project compliance
with the Project Procedures Manual.

The Program Quality Manager is responsible for ensuring overall compliance with this procedure.

The Laboratory Project Manager or Sample Control Department Manager is responsible for
reporting any sample documentation or COC problems to the CTO Manager or CTO Laboratory
Coordinator within 24 hours of sample receipt.

The Field Manager is responsible for ensuring that all field personnel follow these procedures. The
CTO Laboratory Coordinator is responsible for verifying that the COC/analytical request forms have
been completed properly and match the sampling and analysis plan. The CTO Manager or CTO
Laboratory Coordinator 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
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the laboratory and must be made in accordance with a respective contract (e.g., CLEAN remedial action
contract).

4.6 All field personnel are responsible for following these procedures while conducting sampling activities.
Field personnel are responsible for recording pertinent data into the logbook to satisfy project
requirements and for attesting to the accuracy of the entries by dated signature.

50 Procedure

This procedure provides standards for documenting field activities, 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 Recordkeeping

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 each day's events. Field
logs such as soil boring logs and ground-water sampling logs will also be used. These procedures are
described in Procedure 3-02, Logbooks.

5.2 Sample Labeling

Affix a sample label with adhesive backing to each individual sample container. Place clear tape over
each label (preferably prior to sampling) to prevent the labels from tearing off, falling off, being
smeared, and to prevent loss of information on the label. 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); and

° Analysis to be performed on sample (this shall be identified by the method number or name
identified in the subcontract with the laboratory).

These labels may be obtained from the analytical laboratory or printed from a computer file onto
adhesive labels.

5.3 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.
Maintain custody of samples in accordance with the U.S. Environmental Protection Agency (EPA) COC
guidelines prescribed in EPA NEIC Policies and Procedures, National Enforcement Investigations Center,
Denver, Colorado, revised May 1986; EPA RCRA Ground Water Monitoring Technical Enforcement
Guidance Document (TEGD); Guidance for Conducting Remedial Investigations and Feasibility Studies
Under CERCLA (EPA OSWER Directive 9355 3-01); Appendix 2 of the Technical Guidance Manual for
Solid Waste Water Quality Assessment Test (SWAT) Proposals and Reports, and Test Methods for
Evaluating Solid Waste (EPA SW-846)

A description of sample custody procedures is provided below.

3-03 Recordkeeping, Sample Labeling, and Chain-of-Custody
Revision 0 May 2012 2 of 11

PRINTED COPIES ARE UNCONTROLLED. CONTROLLED COPY IS AVAILABLE ON COMPANY INTRANET.



5.3.1

5.3.2

Sample Collection Custody Procedures

According to the U.S. 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; and

° 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 sample containers immediately after sample collection and on shipping coolers if
the cooler is to be removed from the sampler's custody. Place 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; and

° 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 7.4, indicating sample identification 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.

Laboratory Custody Procedures

The following custody procedures are to be followed by an independent laboratory receiving samples
for chemical analysis; the procedures in their Naval Facilities Engineering Service Center-evaluated
Laboratory Quality Assurance Plan must follow these same procedures. A designated sample
custodian shall take custody of all samples upon their arrival at the analytical laboratory. The
custodian shall inspect all sample labels and COC forms to ensure that the information is consistent,
and that each is properly completed. The custodian will also measure the temperature of the
temperature blank in the coolers upon arrival using either a National Institute for Standards and
Technology calibrated thermometer or an infra-red temperature gun. The custodian shall note the
condition of the samples including:
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° If the samples show signs of damage or tampering;
° If the containers are broken or leaking;
° If headspace is present in sample vials;

° If proper preservation of samples has occurred (made by pH measurement, except volatile organic
compounds [VOCs] and purgeable total petroleum hydrocarbons [TPH] and temperature). The pH
of VOC and purgeable TPH samples will be checked by the laboratory analyst after the sample
aliquot has been removed from the vial for analysis; and

° If any sample holding times have been exceeded.

All of the above information shall be documented on a sample receipt sheet by the custodian.

Discrepancies or improper preservation shall be noted by the laboratory as an out-of-control event and
shall be documented on an out-of-control form with corrective action taken. The out-of-control form
shall be signed and dated by the sample control custodian and any other persons responsible for
corrective action. An example of an out-of-control form is included as Attachment 4.

The custodian shall then assign a unique laboratory number to each sample and distribute the samples
to secured storage areas maintained at 4 degrees Celsius (soil samples for VOC analysis are to be stored
in a frozen state until analysis). The unique laboratory number for each sample, COC sample number,
client name, date and time received, analysis due date, and storage shall also be manually logged onto a
sample receipt record and later entered into the laboratory's computerized data management system.
The custodian shall sign the shipping bill and maintain a copy.

Laboratory personnel shall be responsible for the care and custody of samples from the time of their
receipt at the laboratory through their exhaustion or disposal. Samples should be logged in and out on
internal laboratory COC forms each time they are removed from storage for extraction or analysis.

5.4 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 generic COC/analytical request form that may be used by field
personnel. Multiple copies may be tailored to each project so that much of the information described
below need not be handwritten each time. Attachment 3 is an example of a completed site-specific
COC/analytical request form, with box numbers identified and discussed in text below.

COC forms tailored to each CTO can be drafted and printed onto multi-ply 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; TAT; and the same general comments each time.

Complete one COC form per cooler. Whenever possible, place all VOC 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.
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Box 2

Box 3

Box 4

Box 5

Box 6

Bill To: List the name and address of the person/company to bill only if it is not in the subcontract with
the laboratory.

Sample Disposal Instructions: These instructions will be stated in the Master Service Agreement or
each CTO statement of work with each laboratory.

Shipment Method: State the method of shipment (e.g., hand carry or air courier via FedEx or DHL).

Comments: This area shall be used by the field team to communicate observations, potential hazards,
or limitations that may have occurred in the field or additional information regarding analysis (e.g., a
specific metals list, samples expected to contain high analyte concentrations).

Cooler No.: This will be written on the inside or outside of the cooler and shall be included on the COC.
Some laboratories attach this number to the trip blank identification, which helps track samples for VOC
analysis. If a number is not on the cooler, field personnel shall assign a number, write it on the cooler,
and write it on the COC.

QC Level: Enter the reporting quality control (QC) requirements (e.g., Full Data Package, Summary
Data Package).

Turnaround time (TAT): TAT will be determined by a sample delivery group (SDG), which may be
formed over a 14-day period, not to exceed 20 samples. Once the SDG has been completed, standard
TAT is 21 calendar days from receipt of the last sample in the SDG. Entering NORMAL or STANDARD in
this field will be acceptable. If quicker TAT is required, it shall be in the subcontract with the laboratory
and reiterated on each COC to remind the laboratory.

Type of Containers: Write the type of container used (e.g., 1-liter glass amber, for a given parameter
in that column).

Preservatives: Field personnel must indicate on the COC the correct preservative used for the analysis
requested. Indicate the pH of the sample (if tested) in case there are buffering conditions found in the
sample matrix.

Sample Identification (ID) Number: This is typically a five-character alphanumeric identifier used by
the contractor to identify samples. The use of this identifier is important since the laboratories are
restricted to the number of characters they are able to use. Sample nhumbering shall be in accordance
with the project-specific sampling and analysis plan.

Description (Sample ID): This name will be determined by the location and description of the sample,
as described in the project-specific sampling and analysis plan. This sample identification should not be
submitted to the laboratory, but should be left blank. If a computer COC version is used, the sample
identification can be input, but printed with this block black. A cross-referenced list of the COC Sample
Number and sample identification must be maintained separately.

Date Collected: Record the collection date in order to track the holding time of the sample. Note: For
trip blanks, record the date it was placed in company with samples.

Time Collected: When collecting samples, record the time the sample is first collected. Use of the 24-
hour military clock will avoid a.m. or p.m. designations (e.g., 1815 instead of 6:15 p.m.). Record local
time; the laboratory is responsible for calculating holding times to local time.

Lab ID: This is for laboratory use only.
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Box 7

Box 8

Box 9

Box 10

Box 11

Box 12

Box 13

Matrix/QC: Identify the matrix (e.g., water, soil, air, tissue, fresh water sediment, marine sediment, or
product). If a sample is expected to contain high analyte concentrations (e.g., a tank bottom sludge or
distinct product layer), notify the laboratory in the comment section. Mark an “X” for the sample(s) that
have extra volume for laboratory QC matrix spike/matrix spike duplicate (MS/MSD) purposes. The
sample provided for MS/MSD purposes is usually a field duplicate.

Analytical Parameters: Enter the parameter by descriptor and the method number desired (e.g.,
BTEX 8260B, PAHs 8270C, etc.). Whenever practicable, list the parameters as they appear in the
laboratory subcontract to maintain consistency and avoid confusion.

If the COC does not have a specific box for number of sample containers, use the boxes below the
analytical parameter, to indicate the number of containers collected for each parameter.

Sampler’s Signature: The person who collected samples must sign here.

Relinquished By: The person who turned over the custody of the samples to a second party other
than an express mail carrier, such as FedEx or DHL, must sign and date here.

Received By: Typically, a representative of the receiving laboratory signs and dates here. Or, a field
crew member who delivered the samples in person from the field to the laboratory might sign here. A
courier, such as FedEx or DHL, does not sign here because they do not open the coolers. It must also be
used by the prime contracting laboratory when samples are to be sent to a subcontractor.

Relinquished By: In the case of subcontracting, the primary laboratory will sign and date the
Relinquished By space and fill out an additional COC to accompany the samples being subcontracted.

Received By (Laboratory): This space is for the final destination (e.g., at a subcontracted laboratory).
A representative of the final destination (e.g., subcontracted laboratory) must sign and date here.

Lab No. and Questions: This box is to be filled in by the laboratory only.

Control Number: This number is the “COC” followed by the first contractor identification number in
that cooler, or contained on that COC. This control number must be unique (i.e., never used twice).
Record the date the COC is completed. It should be the same date the samples are collected.

Total # of Containers: Sum the number of containers in that row.
Totals: Sum the number of containers in each column. Because COC forms contain different formats

depending on who produced the form, not all of the information listed in items 1 to 13 may be recorded;
however, as much of this information as possible shall be included.

6.0
6.1

6.2

7.0
7.1

Quality Control and Assurance

Recordkeeping, sample labeling, and chain-of-custody activities must incorporate quality control
measures to ensure accuracy and completeness.

Deviations from this procedure or the project-specific CTO work plan shall be documented in field
records. Significant changes shall be approved by the Program Quality Manager.
Records, Data Analysis, Calculations

The COC/analytical request form shall be faxed approximately daily to the CTO Laboratory
Coordinator for verification of accuracy. Following the completion of sampling activities, the sample
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logbook and COC forms will be transmitted to the CTO Manager for storage in project files. The data
validators shall receive a copy also. 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.

7.2 Deviations from this procedure or the project-specific sampling and analysis plan shall be documented in
the records. Significant changes shall be approved by the Program Quality Manager.

8.0 Attachments or References

8.1 Attachment 1 — Chain-of-Custody Seal

8.2 Attachment 2 — Generic Chain-of-Custody/Analytical Request Form

8.3 Attachment 3 — Sample Completed Chain-of-Custody

8.4 Attachment 4 — Sample Out-of-Control Form

8.5 Environmental Protection Agency, United States (EPA). 1988. Guidance for Conducting Remedial
Investigations and Feasibility Studies Under CERCLA. Interim Final. EPA/540/G-89/004. Office of
Emergency and Remedial Response. October.

8.6 EPA. 1992. RCRA Groundwater Monitoring Draft Technical Guidance. EPA/530/R-93/001. Office of Solid
Waste. November.

8.7 EPA. 1997. Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846. 3rd ed., Final
Update I11A. Office of Solid Waste.

8.8 Water Resources Control Board, State of California. 1988. Technical Guidance Manual for Solid Waste
Water Quality Assessment Test (SWAT) Proposals and Reports. August.

8.9 Procedure 3-02, Logbooks.

Author Reviewer Revisions (Technical or Editorial)
Mark Kromis Chris Barr Rev 0 — Initial Issue
Program Chemist Program Quality Manager
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Attachment 1

Chain-of-Custody Seal

CHAIN-OF-CUSTODY SEAL

[LABORATORY]

SAMPLE NO.

DATE

SEAL BROKEN BY

SIGNATURE

DATE

PRINT NAME AND TITLE (/nspector, Analyst or Technician
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RESOLUTION

CONSULTANTS
Attachment 2
Generic Chain-of-Custody/Analytical Request Form
wmaLETs
CHAIN OF CUSTODY RECORD Page b
ClientProject Name: Project Location Analysts Requesied /
/
Project Number: Flaid Logaook No.-
SETPIET Pir Have )/ ARBaon Chain of Cusiody Tape No /
Send Resuits/Rapor to:
Signatira: / //
Frasmoatel | oae | e | (oo | Srghen | Swmie | mwemem | % = —

Relnquished DY, i Kers) Date: Recewed DY, Frim Herr) Date: Anzytical Laboratary [Destnaton)

Signaturs Time: Signature: Time:

REINQUISHIEA DY: (e serm) Date: RECENEd DY: (i Ny Date

Signatura: Time: Signaturs: Time:

Relhqueshed DY (P e Date: Receved DY Prisi Hana Date:

Shgnaturs Time: Signature: Time: Sertal No
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Attachment 4

Sample Out-of-Control Form

OUT OF CONTROL FORM

Status Date

Initial

Noted OOC

Submit for CA*

Resubmit for CA*

Completed

Date Recognized: By: Samples Affected
Dated Occurred: Matrix (List by Accession
Parameter (Test Code): Method: AND Sample No.)
Analyst: Supervisor:

1. Type of Event
(Check all that apply)

2. Corrective Action (CA)*
(Check all that apply)

Calibration Corr. Coefficient <0.995

Repeat calibration

%RSD>20% Made new standards

Blank >MDL Reran analysis

Does not meet criteria: Sample(s) redigested and rerun
Spike Sample(s) reextracted and rerun
Duplicate Recalculated
LCS Cleaned system

Calibration Verification

Ran standard additions

Standard Additions

Notified

MS/MSD

Other (please explain)

BS/BSD

Surrogate Recovery

Calculations Error

Holding Times Missed

Other (Please explain

Comments:

3. Results of Corrective Action

| Return to Control (indicated with)

| Corrective Actions Not Successful -

DATA IS TO BE FLAGGED with

Analyst: Date:
Supervisor: Date:
QA Department: Date:
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Headspace Screening for Total VOCs

Procedure 3-19

1.0
1.1

1.2

2.0
2.1

2.2
221

222

2.2.3

3.0

4.0
4.1

4.2

Purpose and Scope

This standard operating procedure (SOP) describes the basic techniques for using headspace analysis to
screen for volatile organics in contaminated soils using a portable Photo lonization Detector (PID) or
Flame lonization Detector (FID).

As guidance for specific activities, this procedure does not obviate the need for professional judgment.
Deviations from this procedure while planning or executing planned activities must be approved in
accordance with Program requirements for technical planning and review.

Safety

The health and safety considerations for the work associated with this SOP will be addressed in the
project Health and Safety Plan (HASP). In the absence of a HASP, work will be conducted according to
the Contract Task Order (CTO) Work Plan (WP) and/or direction from the Site Safety Officer (SSO).
Note that headspace screening usually requires Level D personal protection unless there is a potential for
airborne exposure to site contaminants. Under circumstances where potential airborne exposure is
possible respiratory protective equipment may be required based on personal air monitoring results.
Upgrades to Level C will be coordinated with the Site Safety Officer (SSO) or CTO Manager.

Health and safety hazards and corresponding precautions include, but are not limited to, the following:

Dermal contact with contaminated soil. Personnel should treat all soil as potentially contaminated and
wear chemically impervious gloves. Minimize skin contact with soil by using sampling instruments such
as stainless steel spades or spoons. Do not touch any exposed skin with contaminated gloves.

Inhalation hazards. Appropriate air monitoring should be conducted to ensure that organic vapor
concentrations in the breathing zone do not exceed action levels as specified in the Site-Specific HASP.
When ambient temperatures are low enough to require warming samples using the vehicle heater, the
vehicle’'s windows should be opened enough to prevent the build-up of any organic vapors. Use the PID
or FID to verify the airborne concentrations in the vehicle remain below applicable action levels. Note
that many volatile organic compounds (VOCs) are flammable and all precautions must be observed to
eliminate any potential ignition sources.

Shipping limitations. Follow applicable regulations when shipping FID/PID equipment. When shipping

an FID by air, the hydrogen tank must be bled dry. Calibration gas canisters are considered dangerous
goods and must be shipped according to IATA and DOT regulations. Consult your EHS Coordinator and
check with your shipping company to determine the correct shipping procedures

Terms and Definitions

None.

Interferences

Regardless of which gas is used for calibration, the instrument will respond to all analytes present in the
sample that can be detected by the type of lamp used in the PID.

Moisture will generate a positive interference in the concentration measured for a PID and is
characterized by a slow increase in the reading as the measurement is made. Care must be taken to
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4.3

4.4

5.0
5.1

5.2
521

522
523

524

6.0
6.1

7.0
7.1

minimize uptake of moisture to the extent possible. Refer to the manufacturers’ instructions for care,
cleaning, and maintenance.

Uptake of sail into the PID must be avoided as it will compromise instrument performance by blocking
the probe, causing a positive interference, or dirtying the PID lamp. Refer to the manufacturers’
instructions for care, cleaning, and maintenance.

The user should listen to the pitch of the sampling pump. Any changes in pitch may indicate a blockage
and corrective action should be initiated.

Training and Qualifications
Qualifications and Training

The individual executing these procedures must have read, and be familiar with, the requirements of this
SOP.

Responsibilities

The CTO Manager is responsible for ensuring that the collection of headspace readings comply with this
procedure. The CTO Manager is responsible for ensuring that all personnel involved in the collection of
headspace readings shall have the appropriate education, experience, and training to perform their
assigned tasks.

The Program Quality Manager is responsible for ensuring overall compliance with this procedure.

The Field Manager is responsible for ensuring that all headspace readings are conducted according to
this procedure as well as verifying that the PID/FID is in proper operating condition prior to use and for
implementing the calibration.

All Field Personnel are responsible for the implementation of this procedure.

Equipment and Supplies

The following materials must be on hand in good operating condition and/or in sufficient quantity to
ensure that proper field analysis procedures may be followed:

° Calibrated PID/FID instrument;

° Top-sealing “Zip-Loc” type plastic bags — or — 16 ounces of soil or “mason-" type glass jars and
aluminum foil;

° Project field book and/or boring logs;
° Personal Protective Equipment (PPE) as specified in the project HASP; and

° Material Safety Data Sheets (MSDSs) for any chemicals or site-specific contaminants.

Procedure
Preparation

Review available project information to determine the types of organic vapors that will likely be
encountered to select the right instrument. The two basic types of instruments are FIDs and PIDs.

FIDs work well with organic compounds that have relatively lightweight molecules, but may have
problems detecting halogenated compounds or heavier organic compounds; FIDs can detect methane
for example. Since the FID uses a flame to measure organic compounds, ensure that work is conducted
in an atmosphere, which is free of combustible vapors. If ambient temperatures are below 40°F, the
flame of the FID may be difficult to light.
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7.2

When using a PID, select an instrument that can measure the ionization potential of the anticipated
contaminants of concern. PIDs work well with a range of organic compounds and can detect some
halogenated hydrocarbons; PIDs cannot detect methane. The correct ultraviolet (UV) light bulb must be
selected according to the types of organic vapors that will likely be encountered. The energy of the UV
light must equal or exceed the ionization potential of the organic molecules that the PID will measure.
The NIOSH Pocket Guide to Chemical Hazards is one source for determining ionization potentials for
different chemicals. Bulbs available for PIDs include 9.4 eV, 10.6 (or 10.2) eV, and 11.7 eV bulbs. The
10.6 eV bulb is most commonly used as it detects a fairly large range of organic molecules and does not
burn out as easily as the 11.7 eV bulb. The 9.4 eV bulb is the most rugged, but detects only a limited
range of compounds. Under very humid or very cold ambient conditions, the window covering the UV
light may fog up, causing inaccurate readings. Ask the SSO about correction factors when high humidity
conditions exist.

After selecting the correct instrument, calibrate the PID/FID according to the manufacturer’s instructions.
Record background/ambient levels of organic vapors measured on the PID/FID after calibration and
make sure to subtract the background concentration (if any) from your readings. Check the PID/FID
readings against the calibration standard every 20 readings or at any time when readings are suspected
to be inaccurate, and recalibrate, if necessary. Be aware that, after measuring highly contaminated soil
samples, the PID/FID may give artificially high readings for a time.

Top-Sealing Plastic Bag

Place a quantity of soil in a top-sealing plastic bag and seal the bag immediately. The volume of soil to
be used should be determined by the CTO Manager or Field Manager. The volume of soil may vary
between projects but should be consistent for all samples collected for one project. ldeally, the bag
should be at least 1/10th-filled with soil and no more than half-filled with soil. Once the bag is sealed,
shake the bag to distribute the soil evenly. If the soil is hard or clumpy, use your fingers to gently work
the soil (through the bag) to break up the clumps. Do not use a sampling instrument or a rock hammer
since this may create small holes in the plastic bag and allow organic vapors to escape. Alternatively,
the sample may be broken up before it is placed in the bag. Use a permanent marker to record the
following information on the outside of the bag:

° Site identification information (i.e., borehole number);
o Depth interval; and

o Time the sample was collected. For example: “SS-12, 2-4 ft, @1425”.

Headspace should be allowed to develop before organic vapors are measured with a PID/FID. The
amount of time required for sufficient headspace development will be determined by the project-specific
sampling plan and the ambient temperature. Equilibration time should be the same for all samples to
allow an accurate comparison of organic vapor levels between samples. However, adjustments to
equilibration times may be necessary when there are large variations in ambient temperature from day
to day. When ambient temperatures are below 32°F, headspace development should be within a heated
building or vehicle. When heating samples, be sure there is adequate ventilation to prevent the build-up
or organic vapors above action levels.

Following headspace development, open a small opening in the seal of the plastic bag. Insert the probe
of a PID/FID and seal the bag back up around the probe as tightly as possible. Alternatively, the probe
can be inserted through the bag to avoid loss of volatiles. Since PIDs and FIDs are sensitive to moisture,
avoid touching the probe to the soil or any condensation that has accumulated inside of the bag. Since
the PID/FID consumes organic vapors, gently agitate the soil sample during the reading to release fresh
organic vapors from the sample. Erratic meter response may occur at high organic vapor concentrations
or conditions of elevated headspace moisture, in which case, headspace data should be discounted.
Record the highest reading on the field form or in the field notebook as described in Section 9.
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7.3

8.0

9.0
9.1

9.2

Jar and Aluminum Foil (Alternate Method)

Half-fill a clean glass jar with the soil sample to be screened. Quickly cover the jar's opening with one to
two sheets of clean aluminum foil and apply the screw cap to tightly seal the jar. Allow headspace
development for at least ten minutes. Vigorously shake the jar for 15 seconds, both at the beginning and
at the end of the headspace development period. Where ambient temperatures are below 32°F (0°C),
headspace development should be within a heated area. When heating samples, be sure there is
adequate ventilation to prevent the build-up of organic vapors above action levels.

Subsequent to headspace development, remove the jar lid and expose the foil seal. Quickly puncture the
foil seal with the instrument sampling probe, to a point about one-half of the headspace depth. Exercise
care to avoid uptake of water droplets or soil particulates. As an alternative, use a syringe to withdraw a
headspace sample, and then inject the sample into the instrument probe or septum-fitted inlet. This
method is acceptable contingent upon verification of methodology accuracy using a test gas standard.
Following probe insertion through the foil seal or sample injection to probe, record the highest meter
response on the field form or in the field notebook. Using foil seal/probe insertion method, maximum
response should occur between two and five seconds. Erratic meter response may occur at high organic
vapor concentrations or conditions of elevated headspace moisture, in which case, headspace data
should be discounted.

Quality Control and Assurance

Quality Assurance/Quality Control (QA/QC) will include the collection of duplicate samples. In general,
one duplicate will be collected per 20 samples. Organic vapor concentrations measured in the primary
and duplicate samples should be similar within plus or minus 20 percent. The frequency of headspace
duplicate collection will be determined by the project manager/task manager. The PID/FID instrument
must be calibrated according to the manufacturer’s instructions before beginning screening, and checked
or recalibrated every 20 analyses or when readings are suspected to be inaccurate. Record ambient
organic vapor levels in the field notebook and on the field form. Periodically check ambient organic
vapor levels. If ambient levels have changed more than 20 percent, recalibrate the PID/FID. Make sure
readings are not collected near a vehicle exhaust or downwind of a drill rig exhaust. If grossly
contaminated soil is encountered, decontaminate sampling instruments between samples and/or change
contaminated gloves to avoid cross contaminating less contaminated samples.

Records, Data Analysis, Calculations

All data generated (results and duplicate comparisons) will be recorded in the field notebook and/or on
the field form. Any deviation from the outlined procedure will also be noted. Field conditions (ambient
temperature, wind, etc.) should also be recorded in the field notebook.

Readings may be recorded in a field notebook, on a boring log, or on an appropriate form specific to the
project. The form should include the following information:

° When the PID/FID was calibrated (date/time) and calibration standard used;
° Background/ambient concentrations measured after PID/FID calibration;

° Location of sample (i.e., bore-hole number);

° Depth interval of sample measured;

° Lithology of material measured; and

° PID/FID reading and units of measure.
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9.3 Note that if PID/FID measurements are recorded on a boring log, it is not necessary to duplicate
information in the column where the PID/FID readings are recorded (e.g., borehole number, depth
interval, lithology type).

9.4 All documentation will be stored in the project files and retained following completion of the project.

10.0 Attachments or References

SOP 3-20 Operation and Calibration of a Photoionization Detector

Author Reviewer Revisions (Technical or Editorial)
Robert Shoemaker Chris Barr Rev 0 — Initial Issue (May 2012)
Senior Scientist Program Quality Manager
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5-405 Drilling, Boring, and Direct Push Probing

1.0 Purpose and Scope
11 Provides the minimum requirements to be followed when drilling and boring work are performed.
1.2 This procedure applies to all Resolution Consultants employees and operations.
2.0 Terms and Definitions
None.
3.0 References
None.
4.0 Procedure
41 All client on-site safety procedures shall be understood and adhered to.
4.2 Be aware of the provincial/territorial regulations that govern drill rig operations and exposed moving
parts.
4.3 Roles and Responsibilities
4.3.1 Project Manager or Resident Engineer is responsible for ensuring that sound principles of safety,

training, inspection, maintenance, and operation consistent with all resource data available from the
manufacturer, OSHA, and ANSI is provided to the operator and users by the Contractor or operating

entity.

43.2 Site Safety Officer (SSO) shall assist the Project Manager in compliance with the requirements of
this procedure.

43.3 The H&S Department shall assist site management with guidance about this procedure.

434 Resolution Consultants employees engaged in project field activities shall be cognizant of

contractor activities that may affect their safety and shall follow these procedures.
43.5 Resolution Consultants Equipment Operator

e In cases where Resolution Consultants owns and operates drilling, boring, or probing equipment,
the lead equipment operator is responsible for the maintenance and safe operation of equipment
under their control consistent with those responsibilities of a Contractor.

e  Operations will be terminated during an electrical storm, and all crew members will move away
from the rig. If lightning is observed, shut down all rig operations immediately.

4.3.6 Contractors

e Contractors have direct control over the application and operation of all drilling, boring, and
probing equipment owned by their organization.

e |tis the Equipment Contractor operator’s responsibility to implement safe work practices
provided by the Contractor’s project management or supervisory staff supplemented by good
judgment, safe control, and caution whenever operating drilling, boring, and probing equipment.

437 Safety Representative: Unless the Contractor has a designated Safety Representative, the
Contractor’s responsible person for safety for the drill crew will be the drill rig operator. The safety
person’s responsibilities are to

e Consider the “responsibility” for safety and the “authority” to enforce safety to be a matter of first
importance.

e Be the leader in using proper personal protective equipment (PPE) and set an example in
following the rules that are being enforced on others. See section 4.5 for PPE required by this
SOP.
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Enforce the use of proper safety equipment and take appropriate corrective action when proper
PPE is not being used.

Understand that the proper maintenance of tools and equipment and general housekeeping on
the drill rig will provide an environment that promotes and enforces safety. See Sections 4.7
and 4.9 for housekeeping and maintenance requirements of this SOP.

Ensure that the operator has had adequate training and is thoroughly familiar with the rig, its
controls, and its capabilities prior to commencement of drilling activities.

Inspect the rig at least daily for structural damage, loose bolts and nuts, proper tension in chain
drives, loose or missing guards or protective covers, fluid leaks, damaged hoses, and/or
damaged pressure gauges and pressure relief valves.

Check and test all safety devices such as emergency shutdown switches at least daily and
preferably at the start of a work shift. Rig operation should not be permitted until all emergency
shutdown and warning systems are working correctly. Wiring around, bypassing, or removing an
emergency device is not permitted.

Check that all gauges, warning lights, and control levers are functioning properly, and listen for
unusual sounds on each starting of an engine.

Ensure that all new rig workers are informed of safe operating practices on and around the rig.
Provide each new rig worker with a copy of the organization’s drilling operations safety
procedures and, when appropriate, the rig manufacturer's operations and maintenance manual.
The safety person should ensure that each new employee reads and understands the safety
procedures.

Ensure that a first aid kit and fire extinguishers are available and properly maintained on each rig
and on each additional vehicle.

Be well trained and capable of using a first aid kit, a fire extinguisher, and all other safety devices
and equipment.

Maintain a list of addresses and telephone numbers of emergency assistance units (ambulance
services, police, hospitals, etc.), and inform other members of the drill crew of its location.

See that new workers are instructed in rig safety, and observe the new worker's progress toward
understanding safe operating practices.

Observe the mental, emotional, and physical capability of workers to perform the assigned work
in a proper and safe manner. Dismiss from the job site any worker whose mental and physical
capabilities might cause injury to the worker or coworkers.

Rig Crew and Other Field Personnel (Those employees involved in fieldwork): All personnel
engaged in site activities are required to become thoroughly familiar with, and to conform to, the

provisions of Resolution Consultants’ safety plan, procedures, and such other safety directives
as may be considered appropriate by Project Managers, Safety Officers, and Supervisors.

Rig Workers: Personnel are encouraged to offer ideas, suggestions, or recommendations
regarding any operational condition, procedure, or practice that may enhance the safety of site
personnel or the public. Their primary responsibilities will be:

o Perform all required work safely.

o Familiarize themselves with and understand the plan, including proper use of personal
protective equipment.

o Report any unsafe conditions to supervisory personnel.
o Be aware of signs and symptoms of thermal stress.
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4.4 Training

441 All staff shall be provided with on-site orientation to the rig and its operator.

442 All operators and assistants shall have industry-standard safety training and be versed in the

equipment to be utilized. This may include, but is not limited to, HAZWOPER, Petroleum Safety
Training (or Construction Safety Training), and others as appropriate.

4.5 Personal Protective Equipment
4.6 For most geotechnical, mineral, and/or groundwater drilling projects, PPE should include

e Hard hat: Hard hats shall be worn by everyone working at a drilling/boring site. Hats should
meet the requirements of ANSI Z89 and be kept clean and in good repair with the headband and
crown straps properly adjusted for the employee.

o Safety shoes: Safety shoes or boots shall be worn by all drilling personnel and all visitors to the
site who observe operations within close proximity of the rig. Safety shoes or boots should meet
the requirements of ANSI Z4 1.1.

e Safety glasses: All rig personnel shall wear safety glasses meeting the requirements of ANSI
Z87.1.

e High Visibility Class Il Safety Vest shall be worn by all Resolution Consultants employees. All
rig personnel should attempt to wear high-visibility clothing that should be close fitting and not
have large cuffs or loose material that can catch on rotating or translating components of the rig.

o Close fitting gloves and clothing: All rig personnel should wear gloves for hand protection against
cuts and abrasions that could occur while handling wire rope or cable and from contact with
sharp edges and burrs on drill rods and other drilling or sampling tools. Gloves should be close
fitting and not have large cuffs or loose ties which can catch on rotating or translating
components of the rig.

e Face shield: Face shields shall be worn by anyone perfomring battery maintenance activities
where a splash hazard exists. Face shields shall meet the requirements of ANSI Z87.

e  Other protective equipment: For some operations, the project may dictate use of other protective
equipment. The management of the contractor and its safety person shall determine the
requirements. Such equipment might include face or ear protection or reflective clothing. The
design and composition of the protective equipment and clothing should be determined as a joint
effort of management and the client.

e Each worker should wear noise reducing ear protectors around operating equipment or during
elevated noise levels.

e  When drilling, boring, or probing is performed in chemically or radiological contaminated ground,
special protective equipment and clothing will probably be required.

¢ The clothing of the individual rig worker is not generally considered protective equipment;
however, clothing should be close fitting and comfortable without loose ends, straps, draw strings
or belts or otherwise unfastened parts that might catch on some rotating or translating
component of the rig. Rings and jewelry should not be worn during a work shift.

4.7 Housekeeping

4.7.1 A key requirement for safe field operations is that the Contractor safety person understands and
fulfills the responsibility for maintenance and “housekeeping” on and around the drill rig, including the
following:

e Suitable storage locations should be provided for all tools, materials, and supplies so that tools,
materials, and supplies can be conveniently and safely handled without hitting or falling on a
member of the crew or a visitor.

e  Storage or transporting tools, materials, or supplies within or on the mast (derrick) of the rig
should be avoided.

e Pipe, drill rods, probe rods, casing augers, and similar tooling should be orderly stacked on
racks or sills to prevent spreading, rolling, or sliding.

e Penetration or other driving hammers should be placed at a safe location on the ground or be
secured to prevent movement when not in use.
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o Work areas, platforms, walkways, scaffolding and other accesses should be kept free of
materials, debris and obstructions and substances such as ice, grease, or oil that could cause a
surface to become slick or otherwise hazardous.

e All controls, control linkages, warning and operation lights, and lenses should be kept free of oil,
grease, and/or ice.

¢ Do not store gasoline in any portable container other than a non-sparking, red safety container
with a flame arrester in the fill spout and having the word “gasoline” easily visible.

4.8 Traffic Control

4.8.1 When operating near public vehicular and pedestrian traffic, the on-site personnel shall take every
precaution necessary to see that the work zone is properly established, identified, and isolated from
both moving traffic and passerby pedestrians.

4.8.2 All traffic control devices shall be installed, placed, and maintained in accordance with the Traffic
Control Plan, client specifications, and/or the Manual of Uniform Traffic Control Devices (MUTCD).
Traffic control devices shall consist of and not be limited to:

e Directional and informational signage;

e High visibility barricades, cones, or barrels;
e Lighting; and

e  Other equipment and devices as required.

4.9 Maintenance & Inspection

491 Good maintenance and thorough inspection will make operations safer. Maintenance tasks should
be done safely by a qualified maintenance person. Inspection and maintenance tasks include but are
not limited to the following requirements:

e Inspections shall be completed at the beginning of each day by the equipment operator and in
the presence of an Resolution Consultants employee when the equipment is not owned and
operated by Resolution Consultants.

e Safety glasses should be worn when performing maintenance on a rig or on drilling or probing
tools.

e The drill rig engine should be shut down to make repairs or adjustments to a drill rig or to
lubricate fittings (except repairs or adjustments that can only be made with the engine running).

e Precautions should be taken to prevent accidental starting of an engine during maintenance by
removing or tagging the ignition key.

e  Wheels or the lowering of leveling jacks or both should be blocked ("zero energy state") and
hand brakes set before working under a drill rig.

e When possible and appropriate, all pressure on the hydraulic systems should be released as well
as the drilling fluid system and the air pressure systems of the drill rig prior to performing
maintenance. In other words, reduce the drill rig and operating systems to a “zero energy state”
before performing maintenance. Use extreme caution when opening drain plugs and radiator
caps and other pressurized plugs and caps.

e Personnel shall not touch an engine or the exhaust system of an engine following its operation
until the engine and exhaust system have adequate time to cool.

¢ Welding and cutting shall not occur on or near a fuel tank.

o  Wire rope safety factors shall be in accordance with American National Standards Institute B
30.5-1968 or SAE J959-1966.

e Gasoline or other volatile or flammable liquids shall not be used as a cleaning agent on or
around a rig.

¢ The manufacturer's recommendations should be followed for applying the proper quantity and
quality of lubricants, hydraulic oils, and/or coolants.

e All caps, filler plugs, protective guards, panels, high-pressure hose clamps, chains, or cables that
have been removed for maintenance should be replaced.
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4.10 Hand Tools
4101 A large number of hand tools can be used on or around a drill or probe rig and in repair shops and

more than an equal number of instructions for proper use exist. “Use the tool for its intended
purpose” is the most important rule. Additionally, equipment operators and assistants should not use
their hand in place of the proper tool; work shall be stopped until the correct tool can be found. The
following are a few specific and some general suggestions that apply to the safe use of several hand
tools that are often used on and around rigs:

¢ When a tool becomes damaged, either repair it before using it again or get rid of it.

e When using a hammer, any kind of hammer for any purpose, wear safety glasses and require all
others around you to wear safety glasses.

e When using a chisel, any kind of chisel, for any purpose, wear safety glasses and require all
others around you to wear safety glasses.

e Keep all tools cleaned and orderly stored when not in use.
e Use wrenches on nuts; don't use pliers on nuts.
e Use screwdrivers with blades that fit the screw slot.

¢ When using a wrench on a tight nut, first use some penetrating oil, use the largest wrench
available that fits the nut, when possible pull on the wrench handle rather than pushing, and
apply force to the wrench with both hands when possible and with both feet firmly placed. Don’t
push or pull with one or both feet on the drill rig or the side of a mud pit or some other
blocking-off device. Always assume that you may lose your footing — check the place where you
may fall for sharp objects.

e Keep all pipe wrenches clean and in good repair. The jaws of pipe wrenches should be wire
brushed frequently to prevent an accumulation of dirt and grease which would otherwise build up
and cause wrenches to slip. Replace hook and heel jaws when they become visibly worn.

e Avoid the use pipe wrenches in place of a rod-holding device whenever possible.

e  When breaking tool joints on the ground or on a drilling platform, position your hands so that your
fingers will not be smashed between the wrench handle and the ground or the platform, should
the wrench slip or the joint suddenly let go.

4.11 Clearing Work Areas

4111 Prior to set up, adequate site clearing and leveling should be performed to accommodate the rig and
supplies and provide a safe working area. Clearing the site includes clearing the intended drilling
area of underground utilities in accordance with 5-417-Utilities Underground. Drilling or probing
should not be commenced when tree limbs, unstable ground or site obstructions cause unsafe tool
handling conditions.

4.11.2 Start-Up
e All rig personnel and visitors should be instructed to "stand clear" of the rig immediately prior to
and during starting of an engine.

e Make sure all gear boxes are in neutral, all hoist levers are disengaged, all hydraulic levers are in
the neutral-actuating positions, and the cathead rope is not on the cathead before starting a drill
rig engine.

e Start all engines according to the manufacturer’'s manual.
4.12 Drilling and Probing Operations
4121 The following safety measures shall be taken during drilling and probing operations on-site:

e The operator and helper shall be present during all active rig operations.

e Site personnel shall remain within visual contact of the rig operator.

¢ Hard hats, approved safety boots and hearing protection shall be worn in the presence of a rig.
e Services shall be cleared prior to drilling or probing.

e Hands shall be kept away from moving parts (augers).

e The emergency shut-off switch on the rig should be identified to site personnel and tested on a
regular basis by the operator.
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e Unauthorized personnel shall be kept clear of the rig.
4122 Safety requires the attention and cooperation of every worker and site visitor.

e Do not drive the rig from hole to hole with the mast (derrick) in the raised position.

e Before raising the mast (derrick) look up to check for overhead obstructions. Refer to 5-417-
Utilities, Underground and 5-406-Electrical Lines, Overhead.

e Before raising the mast (derrick), all rig personnel (with the exception of the operator) and visitors
should be cleared from the areas immediately to the rear and the sides of the mast. All rig
personnel and visitors should be informed that the mast is being raised prior to raising it.

o Before the mast (derrick) of a drill rig is raised and drilling is commenced, the drill rig shall be first
leveled and stabilized with leveling jacks and/or solid cribbing. The drill rig should be releveled if
it settles after initial set up. Lower the mast (derrick) only when the leveling jacks are down, and
do not raise the leveling jack pads until the mast (derrick) is lowered completely.

e Before starting drilling operations, secure and/or lock the mast (derrick) if required according to
the drill manufacturer's recommendations.

e  The operator of a rig should only operate a drill rig from the position of the controls. If the
operator of the rig shall leave the area of the controls, the operator should shift the transmission
controlling the rotary drive into neutral and place the feed control lever in neutral. The operator
should shut down the drill engine before leaving the vicinity of the drill.

e  Throwing or dropping tools will not be permitted. All tools should be carefully passed by hand
between personnel or a hoist line should be used.

¢ Do not consume alcoholic beverages or other depressants or chemical stimulants prior to
starting work on a rig or while on the job.

e Ifitis necessary to operate the rig within an enclosed area, make certain that exhaust fumes are
conducted out of the area. Exhaust fumes can be toxic and some cannot be detected by smell.

¢ Clean mud and grease from your boots before mounting a rig platform and use hand holds and
railings. Watch for slippery ground when dismounting from the platform.

e During freezing weather, do not touch any metal parts of the rig with exposed flesh. Freezing of
moist skin to metal can occur almost instantaneously.

e All air and water lines and pumps should be drained when not in use if freezing weather is
expected.

e All unattended bore holes shall be adequately covered or otherwise protected to prevent rig
personnel, site visitors, or animals from stepping or falling into the hole. All open bore holes
should be covered, protected, or backfilled adequately and according to local or state regulations
on completion of the drilling project.

e  “Horsing around” within the vicinity of the drill rig and tool and supply storage areas should never
be allowed, even when the rig is shut down.

e When using a ladder on a rig, face the ladder and grasp either the side rails or the rungs with
both hands while ascending or descending. Always use adequate fall protection and a full body
harness when climbing above six feet of the ground. Do not attempt to use one or both hands to
carry a tool while on a ladder. Use a hoist line and a tool “bucket” or a safety hook to raise or
lower hand tools.

4.13 Elevated Derrick Platforms
4131 The following precautions should be used:

o When a rig worker first arrives at a derrick platform, the platform should immediately be
inspected for broken members, loose connections, and loose tools or other loose materials.

e Aderrick platform over 4 feet (1.2 m) above ground surface should have toe boards and safety
railings that are in good condition.

e  When climbing to a derrick platform that is higher than 6 feet (2 m), a fall arresting device shall
be used. The fall arresting device should consist of a full body harness and fall protection. The
harness should fit snugly but comfortably. The lifeline when attached to the derrick should be
less than 6 feet (2 m) long and attached to a fall arrester. The harness and lifeline should be
strong enough to withstand the dynamic force of a 250-pound (115 kg) weight (contained within
the belt) falling 6 feet (2 m).
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e When a rig worker is on a derrick platform, the lifeline should be fastened to the derrick just
above the derrick platform and to a structural member that is not attached to the platform or to
other lines or cables supporting the platform.

e Tools should be securely attached to the platform with safety lines. Do not attach a tool to a line
attached to your wrist or any other part of your body.

e When you are working on a derrick platform, do not guide drill rods or pipe into racks or other
supports by taking hold of a moving hoist line or a traveling block.

e Loose tools and similar items should not be left on the derrick platform or on structural members
of the derrick.

e  Workers on the ground or the drilling floor should avoid being under rig workers on elevated
platforms whenever possible.

4.14 Lifting Heavy Objects

4141 Before lifting any object without using a hoist, make sure that the load is within your personal lifting
capacity. If itis too heavy, ask for assistance.

4.14.2 Before lifting a relatively heavy object, approach the object by bending at the knees, keeping your
back vertical and unarched while obtaining a firm footing. Grasp the object firmly with both hands
and stand slowly and squarely while keeping your back vertical and unarched. In other words,
perform the lifting with the muscles in your legs, not with the muscles in your lower back.

4.14.3 If a heavy object shall be moved some distance without the aid of machinery, keep your back straight
and unarched. Change directions by moving your feet, not by twisting your body.

4.14.4 Move heavy objects with the aid of handcarts or lifting devices whenever possible.

4.15 Use of Wire Line Hoists, Wire Rope, and Hoisting Hardware

4151 The use of wire line hoists, wire rope, and hoisting hardware should be as stipulated by the American

Iron Steel Institute, Wire Rope Users Manual.

e All wire ropes and fittings should be visually inspected during use and thoroughly inspected at
least once a week for abrasion, broken wires, wear, reduction in rope diameter, reduction in wire
diameter, fatigue, corrosion, damage from heat, improper revving, jamming, crushing, bird
caging, kinking, care protrusion, and damage to lifting hardware. Wire ropes should be replaced
when inspection indicates excessive damage according to the Wire Rope Users Manual. All wire
ropes that have not been used for a period of a month or more should be thoroughly inspected
before being returned to service.

¢ End fittings and connections consist of spliced eyes and various manufactured devices. All
manufactured end fittings and connections should be installed according to the manufacturer’s
instructions and loaded according to the manufacturer's specifications.

e If a ball-bearing type hoisting swivel is used to hoist drill rods, swivel bearings should be
inspected and lubricated daily to ensure that the swivel freely rotates under load.

e If a rod-slipping device is used to hoist drill or probe rods, do not drill through or rotate drill rods
through the slipping device; do not hoist more than 1 foot (. 3 m) of the rod column above the
top of the mast (derrick); and do not hoist a rod column with loose tool joints while the rod
column is being supported by a rod slipping device. If rods should slip back into the hole, do not
attempt to break the fall of the rods with your hands or by applying tension to the slipping device.

e Most sheaves on exploration drill rigs are stationary with a single part line. The number of parts
of line should never be increased without first consulting with the manufacturer of the drill rig.

o  Wire ropes shall be properly matched with each sheave. If the rope is too large, the sheave will
pinch the wire rope; if the rope is too small, it will groove the sheave. Once the sheave is
grooved, it will severely pinch and damage larger-sized wire ropes and therefore shall be
replaced.

4.15.2 The following procedures and precautions shall be understood and implemented for safe use of wire
ropes and rigging hardware.

e Use tool-handling hoists only for vertical lifting of tools (except when angle hole drilling). Do not
use tool-handling hoists to pull on objects always from the rig; however, drills may be moved
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using the main hoist if the wire rope is spooled through proper sheaves according to the
manufacturer's recommendations.

e  When struck tools or similar loads cannot be raised with a hoist, disconnect the hoist line and
connect the stuck tools directly to the feed mechanism of the drill. Do not use hydraulic leveling
jacks for added pull to the hoist line or the feed mechanism of the drill.

e When attempting to pull out a mired down vehicle or drill rig carrier, only use a winch on the front
or rear of the vehicle and stay as far as possible away from the wire rope. Do not attempt to use
tool hoists to pull out a mired down vehicle or drill rig carrier.

e Minimize shock loading of a wire rope. Apply loads smoothly and steadily. Avoid sudden
loading in cold weather.

¢ Never use frozen ropes.

e  Protect wire rope from sharp corners or edges.

e Replace faulty guides and rollers.

¢ Replace damaged safety latches on safety hooks before using.

¢ Know the safe working load of the equipment and tackle being used. Never exceed this limit.

e Clutches and brakes of hoists should be periodically inspected and tested.

¢ Know and do not exceed the rated capacity of hooks, rings, links, swivels, shackles, and other
lifting aids.

e Always wear gloves when handling wire ropes.

e Do not guide wire rope on hoist drums with your hands.

e Following the installation of a new wire rope, first lift a light load to allow the wire rope to adjust.

e Never carry out any hoisting operations when the weather conditions are such that hazards to
personnel, the public, or property are created.

e Never leave a load suspended in the air when the hoist is unattended.

¢ Keep your hands away from hoists, wire rope, hoisting hooks, sheaves, and pinch points while
slack is being taken up and when the load is being hoisted.

¢ Never hoist the load over the head, body, or feet of any personnel. Never use a hoist line to
"ride" up the mast (derrick) of a drill rig.

e Replacement wire ropes should conform to the drill rig manufacturer's specifications.
4.16 Use of Cathead and Rope Hoists
4.16.1 The following safety procedures should be employed when using a cathead hoist:

o Keep the cathead clean and free of rust and oil and/or grease. The cathead should be cleaned
with a wire brush if it becomes rusty.

e Check the cathead periodically, when the engine is not running, for rope wear grooves. If a rope
groove forms to a depth greater than 1/8 inches (3 mm), the cathead should be replaced.

e Always use a clean, dry, sound rope. A wet or oily rope may “grab” the cathead and cause drill
tools or other items to be rapidly hoisted to the top of the mast.

e Should the rope “grab” the cathead or otherwise become tangled in the drum, release the rope
and sound an appropriate alarm for all personnel to rapidly back away and stay clear. The
operator should also back away and stay clear. If the rope “grabs” the cathead, and tools are
hoisted to the sheaves at the top of the mast, the rope will often break, releasing the tools. If the
rope does not break, stay clear of the drill rig until the operator cautiously returns to turn off the
drill rig engine and appropriate action is taken to release the tools. The operator should keep
careful watch on the suspended tools and should quickly back away after turning off the engine.

e The rope should always be protected from contact with all chemicals. Chemicals can cause
deterioration of the rope that may not be visibly detectable.

¢ Never wrap the rope from the cathead (or any other rope, wire rope or cable on the drill rig)
around a hand, wrist, arm, foot, ankle, leg or any other part of your body.

¢ Always maintain a minimum of 18 inches of clearance between the operating hand and the
cathead drum when driving samplers, casing or other tools with the cathead and rope method.
Be aware that the rope advances toward the cathead with each hammer blow as the sampler or
other drilling tool advances into the ground.
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Never operate a cathead (or perform any other task around a drill rig) with loose unbuttoned or
otherwise unfastened clothing or when wearing gloves with large cuffs or loose straps or lacings.

Do not use a rope that is any longer than necessary. A rope that is too long can form a ground
loop or otherwise become entangled with the operator's legs.

Do not use more rope wraps than are required to hoist a load.

Do not leave a cathead unattended with the rope wrapped on the drum. Position all other hoist
lines to prevent contact with the operating cathead rope.

When using the cathead and rope for driving or back driving, make sure that all threaded
connections are tight and stay as far away as possible from the hammer impact point.

The cathead operator shall be able to operate the cathead standing on a level surface with good,
firm footing conditions without distraction or disturbance.

4.17 Use of Augers

4171 The following general procedures should be used when starting a boring with continuous flight of
hollow-stem augers:

Prepare to start an auger boring with the drill rig level, the clutch or hydraulic rotation control
disengaged, the transmission in low gear, and the engine running at low RPM.

Apply an adequate amount of down pressure prior to rotation to seat the auger head below the
ground surface.

Look at the auger head while slowly engaging the clutch or rotation control and starting rotation.
Stay clear of the auger.

Slowly rotate the auger and auger head while continuing to apply down pressure. Keep one
hand on the clutch or the rotation control at all times until the auger has penetrated about one
foot or more below ground surface.

If the auger head slides out of alignment, disengage the clutch or hydraulic rotation control and
repeat the hole starting process.

An auger guide can facilitate the starting of a straight hole through hard ground or a pavement.
The operator and tool handler should establish a system of responsibility for the series of various
activities required for auger drilling, such as connecting and disconnection auger sections, and
inserting and removing the auger fork. The operator shall ensure that the tool handler is well
away from the auger column and that the auger fork is removed before starting rotation.

Only use the manufacturer's recommended method of securing the auger to the power coupling.
Do not touch the coupling or the auger with your hands, a wrench, or any other tools during
rotation.

Whenever possible, use tool hoists to handle auger sections.

Never place hands or fingers under the bottom of an auger section when hoisting the auger over
the top of the auger section in the ground or other hard surfaces such as the drill rig platform.

Never allow feet to get under the auger section that is being hoisted.

When rotating augers, stay clear of the rotating auger and other rotating components of the drill
rig. Never reach behind or around a rotating auger for any reason.

Use a long-handled shovel to move auger cuttings away from the auger. Never use your hands
or feet to move cuttings away from the auger.

Do not attempt to remove earth from rotating augers. Augers should be cleaned only when the
drill rig is in neutral and the augers are stopped from rotating.

4.18 Rotary and Core Drilling

4.18.1 Rotary drilling tools should be safety checked prior to drilling:

Water swivels and hoisting plugs should be lubricated and checked for "frozen" bearings before
use.

Drill rod chuck jaws should be checked periodically and replaced when necessary.

The capacities of hoists and sheaves should be checked against the anticipated weight to the
drill rod string plus other expected hoisting loads.
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4.18.2 Special precautions that should be taken for safe rotary or core drilling involve chucking, joint break,

hoisting, and lowering of drill rods:

Only the operator of the drill rig should brake or set a manual chuck so that rotation of the chuck
will not occur prior to removing the wrench from the chuck.

Drill rods should not be braked during lowering into the hole with drill rod chuck jaws. Drill rods
should not be held or lowered into the hole with pipe wrenches.

If a string of drill rods are accidentally or inadvertently released into the hole, do not attempt to
grab the falling rods with your hands or a wrench.

In the event of a plugged bit or other circulation blockage, the high pressure in the piping and
hose between the pump and the obstruction should be relieved or bled down before breaking the
first tool joint.

When drill rods are hoisted from the hole, they should be cleaned for safe handling with a rubber
or other suitable rod wiper. Do not use your hands to clean drilling fluids from drill rods.

If work shall progress over a portable drilling fluid (mud) pit, do not attempt to stand on narrow
sides or cross members. The mud pit should be equipped with rough-surfaced, fitted cover
panels of adequate strength to hold drill rig personnel.

Drill rods should not be lifted and leaned unsecured against the mast. Either provide some
method of securing the upper ends of the drill rod sections for safe vertical storage or lay the
rods down.

4.19 Site Movement of Equipment

4.191 The individual who transports a rig on and off a drilling site should:

Be properly licensed and should only operate the vehicle according to federal, state, and local
regulations.

Know the traveling height (overhead clearance), width, length and weight of the rig with carrier
and know highway and bridge load, width and overhead limits, making sure these limits are not
exceeded with and adequate margin.

Never move an | rig unless the vehicle brakes are in sound working order.
Allow for mast overhand when cornering or approaching other vehicles or structures.

Be aware that the canopies of service stations and motels are often too low for a drill rig mast to
clear with the mast in the travel position.

Watch for low hanging electrical lines, particularly at the entrances to drilling sites or restaurants,
motels, other commercial sites.

Never travel on a street, road, or highway with the mast (derrick) of the rig in the raised or
partially raised position.

Remove all ignition keys if rig is left unattended.

4.19.2 Loading and Unloading

Use ramps of adequate design that are solid and substantial enough to bear the weight of the rig
with carrier, including tools.

Load and unload on level ground.
Use the assistance of someone on the ground as a guide.
Check the brakes on the rig carrier before approaching loading ramps.

Distribute the weight of the rig, carrier, and tools on the trailer so that the center of eight is
approximately on the centerline of the trailer and so that some of the trailer load is transferred to
the high of the pulling vehicle. Refer to the trailer manufacturer’s weight distribution
recommendations.

The rig and tools should be secured to the hauling vehicle with ties, chains, and/or load binders
of adequate capacity.

4.19.3 Off-Road Movement

The following safety suggestions relate to off-road movement:
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Before moving a drill rig, first walk the route of travel, inspecting for depressions, stumps, gullies,
ruts, and similar obstacles.

Always check the brakes of a drill rig carrier before traveling, particularly on rough, uneven, or
hilly ground.

Check the complete drive train of a carrier at least weekly for loose or damaged bolts, nuts,
studs, shafts, and mountings.

Discharge all passengers before moving a drill rig on rough or hilly terrain.

Engage the front axle (for 4 x 4, 6 x 6, etc. vehicles or carriers) when traveling off highway on
hilly terrain.

Use caution when traveling side-hill. Conservatively evaluate side-hill capability of drill rigs,
because the arbitrary addition of drilling tools may raise the center of mass. When possible,
travel directly uphill or downhill. Increase tire pressures before traveling in hilly terrain (do not
exceed rated tire pressure).

Attempt to cross obstacles such as small logs and small erosion channels or ditches squarely,
not at an angle.

Use the assistance of someone on the ground as a guide when lateral or overhead clearance is
close.

After the drill has been moved to a new drilling site, set all brakes and/or locks. Always
block/chock the wheels.

4.20 Tires, Batteries, and Fuel

4.20.1 Tires on the rig shall be checked daily for safety and during extended travel for loss of air and they
shall be maintained and/or repaired in a safe manner. If tires are deflated to reduce ground pressure
for movement on soft ground, the tires should be inflated to normal pressures before movement on
firm or hilly ground or on streets, roads and highways. Under-inflated tires are not as stable on firm
ground as properly inflated tires. Air pressures should be maintained for travel on streets, roads, and
highways according to the manufacturer's recommendations. During air pressure checks, inspect for:

Missing or loose wheel lugs.

Objects wedged between dual or embedded in the tire casing. Damaged or poorly fitting rims or
rim flanges.

Abnormal wear, cuts, breaks, or tears in the casing.

The repair of truck and off-highway tires should only be made with required special tools and
following the recommendations of a tire manufacturer’s repair manual.

4.20.2 Batteries contain strong acid. Use extreme caution when servicing batteries.

Batteries should only be serviced in a ventilated area while wearing safety glasses (and face
shield if a splash hazard exists).

When a battery is removed from a vehicle or service unit, disconnect the battery ground clamp
first.

When installing a battery, connect the battery ground clamp last.

When charging a battery with a battery charger, turn off the power source to the battery before
either connecting or disconnecting charger leads to the battery posts. Cell caps should be
loosened prior to charging to permit the escape of gas.

Spilled battery acid can burn your skin and damage your eyes. Spilled battery acid should be
immediately flushed off of your skin with lots of water. Should battery acid get into someone's
eyes, flush immediately with large amounts of water and see a physician at once.

To avoid battery explosions, keep the cells filled with electrolyte; use a flashlight (not an open
flame) to check electrolyte levels and avoid creating sparks around the battery by shorting across
a battery terminal. Keep lighted smoking materials and flames away from batteries.

4.20.3 Special precautions shall be taken for handling fuel and refueling the rig or carrier. Only use the type
and quality of fuel recommended by the engine manufacturer.

Refuel in a well-ventilated area.
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e Do not fill fuel tanks while the engine is running. Turn off all electrical switches. Do not spill fuel
on hot surfaces. Clean any spillage before starting an engine. Wipe up spilled fuel with cotton
rags or cloths. Do not use wool or metallic cloth.

e Keep open lights, lighted smoking materials, and flames or sparking equipment well away from
the fueling area.

e Turn off heaters in carrier cabs when refueling the carrier or the drill rig.

e Do not fill portable fuel containers completely full to allow expansion of the fuel during
temperature changes.

¢ Keep the fuel nozzle in contact with the tank being filled to prevent static sparks from igniting the
fuel.

e Do not transport portable fuel containers in the vehicle or carrier cab with personnel.

e Fuel containers and hoses should remain in contact with a metal surface during travel to prevent
the buildup of static charge.

4.21 First Aid

4211 At least one member of the crew (and if only one, preferably the drilling and safety supervisor) should
be trained to perform first aid. First aid is taught on a person-to-person basis, not by providing or
reading a manual. Manuals should only provide continuing reminders and be used for reference. Itis
suggested that courses provided or sponsored by the American Red Cross or a similar organization
would best satisfy the requirements of first aid training for drill crews.

4.21.2 For drilling and probing operations it is particularly important that the individual responsible for first aid
should be able to recognize the symptoms and be able to provide first aid for electrical shock, heart
attack, stroke, broken bones, eye injury, snake bite, and cuts or abrasions to the skin. Again, first aid
for these situations is best taught to drill crewmembers by instructors qualified by an agency such as
the American Red Cross.

4213 A first aid kit should be available and well maintained on each drill site. The contents of the first aid
kit shall be placed in a weatherproof container with individual sealed packages for each type of item.

4.22 Rig Utilization

4221 Do not attempt to exceed manufacturers' ratings of speed, force, torque, pressure, flow, etc.

4222 Only use the drill rig and tools for the purposes that they are intended and designed.

4.23 Rig Alterations

4231 Alterations to a rig or drilling or probing tools should only be made by qualified personnel and only
after consultation with the manufacturer.

5.0 Records
None.

6.0 Attachments
None.
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Revision History

This table shows changes to this controlled document over time. The most recent version
is presented in the top row of the table. Previous versions of the document are
maintained by the SESD Document Control Coordinator.

History Effective Date

SESDPROC-110-R3, Global Positioning System, replaces April 20, 2011
SESDPROC-110-R2

Cover Page: The EIB Branch Chief was changed from Antonio Quinones
to Archie Lee. The FQM was changed from Laura Ackerman to Liza
Montalvo.

Revision History: Changed Field Quality Manager to Document Control
Coordinator.

Section 1.2: Added the following statement: Mention of trade names or
commercial products in this operating procedure does not constitute
endorsement or recommendation for use.

Section 1.3: Omitted the reference to the H: drive of the LAN. Changed
Field Quality Manager to Document Control Coordinator.

SESDPROC-110-R2, Global Positioning System, replaces November 1, 2007
SESDPROC-110-R0O1

Title Page

Changed title for Antonio Quinones from Environmental Investigations
Branch to Enforcement and Investigations Branch.  Changed Bill
Cosgrove’s title from Acting Chief to Chief.

Section 1.4
Alphabetized and added a reference.

SESDPROC-110-R1, Global Positioning System, replaces October 1, 2007
SESDPROC-110-R0

This revision reflects the following changes:

General
Extensive rewrite with additional information added to most sections.
Brian Striggow added as coauthor.

Section 2.1
Rewritten description of GPS system. Descriptions of “GPS Accuracy
Factors” and “Differential GPS” isolated as separate subsections.
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This Section, titled “Requirements for Locational Information” inserted.
Supplies guidance on accuracy requirements for various study types and
potential means used to obtain requisite accuracy. Subsection on datums
and data formats included.

Section 2.3

“Quality Control Procedures”, previously numbered as Section 2.2. Most
information in this section moved to Section 2.1 discussion of Accuracy
Factors and Section 2.4 discussion of specific receivers. Explicit statement
added that no specific GPS quality control procedures are required for most
SESD studies.

Section 2.4
Information added to sections on Trimble and Garmin receivers.

Section 2.5
Issue of electronic data-logging addressed. Storage of electronic data
records addressed.

SESDPROC-110-R0, Global Positioning System, Original
Issue

March 22, 2007
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1 General Information

1.1 Purpose

This document describes the Global Positioning System (GPS) and procedures, methods
and considerations to be used and observed when using GPS to record location data in the
field. Guidance is provided on accuracy requirements for various uses of location data
and potential means to obtain the requisite accuracy. This document contains direction
developed solely to provide internal guidance to SESD employees.

1.2 Scope/Application

The procedures contained in this document are to be used by SESD field investigators
when using the Global Positioning System to obtain the geographical coordinates of
sampling locations and/or measurements during field investigations. In SESD
investigations, GPS is the preferred means of collecting horizontal location information.
In most cases the accuracy of GPS is unsuitable for collection of elevation data.

On the occasion that SESD field personnel determine that any of the procedures
described in this section cannot be used to obtain the required coordinate information and
alternate procedures are employed, the alternate procedure will be documented in the
field log book, along with a description of the circumstances requiring its use. GPS users
must be currently qualified as proficient in the operation of the specific GPS equipment
to be used. The manufacturer’s operation manuals should be used for detailed
information on the use of specific GPS equipment. Mention of trade names or
commercial products in this operating procedure does not constitute endorsement or
recommendation for use.

1.3 Documentation/Verification

This procedure was prepared by persons deemed technically competent by SESD
management, based on their knowledge, skills and abilities and has been tested in
practice and reviewed in print by a subject matter expert. The official copy of this
procedure resides on the SESD local area network (LAN). The Document Control
Coordinator is responsible for ensuring the most recent version of the procedure is placed
on the LAN and for maintaining records of review conducted prior to its issuance.
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2 Methodology

2.1 General
2.1.1 GPS Description

The Navigation Satellite Time and Ranging (NAVSTAR) Global Positioning System
(GPS) is a worldwide radio-navigation system created by the U. S. Department of
Defense (DOD) to provide navigation, location, and timing information for military
operations. System testing using a limited number of satellites began in 1978 with the
system being declared fully operational in 1995. The system was declared available for
civilian uses in the 1980s and has seen burgeoning civilian application for navigation and

mapping.

The GPS system consists of three basic elements: the space segment, control segment,
and user segment. The space segment consists of the constellation of up to 24 active
NAVSTAR satellites in six orbital tracks. The satellites are not in geo-synchronous orbit
and are in constant motion relative to a ground user. The control segment consists of
several ground stations that serve as uplinks to the satellites and that make adjustments to
satellite orbits and clocks when necessary. The user segment consists of the GPS
receiver which will typically consist of an antenna, multi-channel receiver, and
processing unit.

For the purposes of this document, the user segment GPS receivers may be loosely
grouped into Recreational and Navigational receivers (henceforth referred to as General
Use receivers), Mapping Grade receivers, and Survey Grade receivers.

e Most General Use grade receivers are available on the retail market to consumers
for a variety of applications including boating, hiking, and automotive navigation.
They display an instantaneous reading of position and are generally not optimized
for data collection. Waypoints containing instantaneous position fixes can often
be stored and downloaded. The accuracy of these receivers is adequate for many
environmental applications.

e Mapping Grade receivers are used for applications such as resource management
and Geographical Information System (GIS) feature collection. The receivers are
capable of averaging multiple position fixes for greater accuracy and then data-
logging the results with sufficient information to post-correct the positions as
described below. The potential accuracy that can be achieved may be better than

one meter.
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e Survey Grade receivers can provide accuracy at the centimeter level by using long
occupation times and special techniques for receiver use and data processing.
Survey Grade receivers are not used by SESD in field investigations.

GPS receivers derive positions by simultaneously measuring the distance (range) to
several satellites in precisely known orbits, and using triangulation of the ranges to
calculate a unique position for the receiver. The range to each satellite is determined by
precisely measuring the transit time of radio signals broadcast from the satellites.

2.1.2 GPS Accuracy Factors

The accuracy of the basic GPS system is approximately 15m. GPS accuracy can be
affected by a number of factors including the Selective Availability feature, atmospheric
delays, satellite clock and orbit errors, multipath signals, signal strength, and satellite
geometry relative to the user.

In the early GPS implementation, the DOD used a feature known as Selective
Availability (SA) to degrade the quality and subsequent accuracy of the GPS signals to
non-DOD users. With Selective Availability enabled, accuracy of position fixes could be
as poor as 100m without the use of differential correction techniques described below.
Currently there is no SA limitation in accuracy in place with a stated Executive Branch
intention to not return to the use of the SA signal degradation.

As satellites move in their orbits and some signals are blocked by obstructions, the
geometry of the available satellite signals relative to the user will constantly change.
When the satellites with available signals are clustered closely together in the sky, small
errors in range will result in large errors in reported position. Conversely, when the
satellites are distributed more broadly across the sky, the resultant position errors will be
at their minimum. The general measure of this phenomenon is Dilution of Precision
(DOP), which may be represented as Position Dilution of Precision (PDOP), or more
specifically for geographical coordinate collection, Horizontal Dilution of Precision
(HDOP). Mapping and Survey Grade receivers generally can calculate and display DOP
and allow the user to limit logging to times when the higher potential accuracy conditions
of low DOP prevail. General Use receivers may display DOP and use DOP with other
factors to estimate a general accuracy figure. DOP may range from approximately 2 to
50, with high quality work usually requiring a HDOP of less than 4-6.

Signal strength and multipath signals relate to the strength and quality of the signal
reaching the receiver antenna. Signal attenuation by the atmosphere, buildings, and tree
cover limit the accuracy of the ranges obtained. The measure of signal strength is Signal
to Noise Ratio (SNR), generally measured in decibels(db). Most receivers of any grade
will display the SNR of the satellite signals in a bar graph or table. Mapping Grade
Receivers generally allow the user to specify a minimum signal strength for the use of a
satellite signal (commonly 2-15db). Poor signal strength can be resolved by waiting for
satellite locations to change or moving the receiver location. Multipath signals result
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from portions of the satellite signal bouncing off terrain, structures, or atmospheric
disturbances, resulting in a degraded total signal. Higher quality Mapping Grade
receivers may be capable of rejecting the stray multipath signals, such as Trimble®
receivers using Everest™ technology.

2.1.3 Differential GPS

Selective Availability, clock errors, and orbital errors affect all GPS users and
atmospheric delays affect all users over a relatively wide region. A second GPS receiver
in the same general area as the user will experience the same errors from these sources as
the user’s receiver. Consequently, correction factors from a remote station at a known
location can be applied to the user’s receiver in a process known as Differential GPS
(DGPS). DGPS can be applied in real-time using additional radio signals, or after the
collection event by a method called post-correction.

Real-time DGPS uses established networks of base stations at precisely surveyed
locations. The US Coast Guard operates a system of 80 base stations which became fully
operational in 1999. The range corrections are broadcast on marine radiobeacon
frequencies, with redundant coverage of most of the US coastline and the Mississippi
River. There is near complete single beacon coverage of most of the internal US, but
there are known gaps in coverage in both EPA Region 4 and the US as a whole. The
system is sometimes referred to using the more general term DGPS or in nomenclature
referring to the beacon-based nature of the system. Beacon-based DGPS is implemented
primarily in Navigational and Mapping Grade receivers.

Real-time DGPS can also be implemented with a Space Based Augmentation System
(SBAS). The most common SBAS currently used in the United States is the Wide Area
Augmentation System (WAAS), developed by the Federal Aviation Administration to
meet the additional demands on GPS for aircraft navigation. The WAAS network of base
stations collects information on satellite clock errors, orbital errors, and atmospheric
conditions. The error information is transferred to satellites in geo-synchronous orbits
and subsequently broadcast to suitably equipped GPS receivers on frequencies
compatible with the GPS range signals. While beacon-based DGPS passes range
corrections to the receivers, WAAS communicates a model for the errors which is
capable of providing more accurate corrections. Current Mapping Grade receivers will
likely use WAAS with or without the option of beacon-based DGPS. All but the least
expensive General Use receivers are generally equipped with WAAS differential
correction capability.

Post-Corrected DGPS is generally accomplished by downloading the receiver survey files
to a desktop or laptop computer and then retrieving correction files for the same time
period (generally via the internet) from an established base station in the area of the
survey. Post-processed accuracy improves with proximity of the base station to the
surveyed locations and base station data should be used from a station within 300km of
the site surveyed. The survey positions are processed by application software and a new
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set of positions is generated using the correction data. The capability for post-processed
differential correction is generally limited to Mapping Grade and Survey Grade receivers.

Various factors limit GPS accuracy in the vertical plane to approximately half of that

obtainable

in the horizontal plane, i.e., if a location fix is accurate to 3 m in the horizontal

plane, it may only be accurate to 6 m in the vertical plane. Since relatively high accuracy
is usually required for the uses of elevation data, GPS is rarely used to obtain and report

elevations.

2.2 Requirements for Locational Information

2.2.1 Data Uses

Locational information can serve many purposes in an environmental
investigation, a few of which are listed below:

1.
2.

6.

Providing an unambiguous means to identify facilities or sampling plats.

Providing locational information to key analytical data in a GIS based data
archiving system to the original sampling locations.

Differentiating watersheds.
Providing information to calculate extents and volumes of contamination.

Providing a means to relocate the media represented by samples for removal
or treatment.

Providing information to prepare presentation graphics of sampling locations.

Depending on the specific uses for the data and the type of work being performed,
there will be different needs for the accuracy of the locational data. Studies where
a sample represents a large area of relatively homogeneous material would not
require the same accuracy as the location of a permanent monitoring well. Below
are broad guidelines for the accuracy that might be required for different

applications.
Desired o
Accuracy Application
100 m Open ocean work where sample is presumed to be representative of a large area

Open water work (lakes or estuaries) where sample is presumed to be

20 m .
representative of a large area
10 m Stream and river work where samples are presumed to be broadly representative
of a reach
53m Stream work where samples are representative of a specific narrowly defined
section
SESD Operating Procedure Page 10 of 16 SESDPROC-110-R3
Global Positioning System Global Positioning System(110)_AF.R3

Effective Date: April 20, 2011



COPY

10 m Air Monitoring Stations

10-3m Microscale air monitoring

3-1m Permanent monitoring wells

I m Locations of 'Hot Spots' destined for removal of limited areal extent

3-1m Logatiogs of Temporary groundwater wells in plumes requiring narrow
delineation

3m Locations of Temporary groundwater wells in broad plumes

3m Locations of environmental samples with sample spacing >20 m

5m Locations of environmental samples with sample spacing >60 m

200 - 20 m | Coordinates describing a facility where mobile waste units are sampled
Locations of industrial process areas or NPDES permitted facilities where the

30-3m sampling locations are described in field notes relative to the process or site
features

Specific demands of a study may drive increased or decreased requirements for
accuracy. The preferred means of locational data collection for most studies will
be GPS, although alternate means are permissible if they meet accuracy
requirements. The following table indicates the accuracy that may be expected
from various means of establishing coordinates.

Accuracy | Description

200 - 50 m | Map Derived, coarse work

40-20m | Map Derived, fine work or using GIS with digital imagery

15m General Use Grade GPS, w/o WAAS

5m General Use Grade GPS, w/ WAAS or beacon corrections

10 m Mapping Grade GPS, no corrections, averaged readings,

3m Mapping Grade GPS w/ differential correction, averaged readings

l'm Mapping Grade GPS w/ differential correction, controlled DOP and SNR,
averaged readings

10 cm Surveying Grade GPS or optical surveying (dependent on baseline length)

Accuracy is a term used to describe the degree of conformity of a measurement.
In GPS, accuracy is usually specified as an estimate of the radius from the
measured coordinates that is likely to include the actual coordinates. The estimate
is based on several standard deviations probability of including the actual point in
the measurement. As such, it is recognized that some measurements will fall
outside of the specified accuracy. For the purposes of SESD GPS work, the
nominal accuracy figures derived from manufacturer’s literature for specific
operating conditions, displayed by the receiver at the time of feature collection, or
output from processing software will be taken at face value.
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2.2.2 Datums and Data formats

In general, a datum is a reference from which other measurements are taken. In
the development of surveying systems by civil entities, different datums were
used as base references that will result in differing coordinates for the same
location. A GPS receiver will generally display coordinates in a number of
different user-selected datums. Unless there are specific requirements on a
project, all SESD work should be conducted using the WGS84 datum.
Alternatively, the nearly equivalent NAD83 datum may be used if WGS84 is
unavailable as a receiver option. If an alternate coordinate system is used where
coordinates are obtained and recorded in field logbooks, the use of the alternate
coordinate system should also be noted in the logbook.

The SESD Data Archival and Retrieval System (DART) requires that coordinates
for sample locations be entered in the WGS84 datum and dd.dddddd format.
Unless specific project requirements dictate otherwise, all coordinates explicitly
stated in reports will be in WGS84 format and in all cases the datum used will be
specified.

There is no SESD policy on significant digits for GPS information, and accuracy
should not be implied from the presence of significant digits in reported
coordinates. However, good scientific practice should be followed in the
presentation of locational information in order that useful information not be
truncated or a higher degree of accuracy implied. The following table shows the
incremental distance in latitude represented by the least significant digit for
various coordinate formats:

dd.dddddd® Approximately 4" or 10 cm

dd.ddddd°® Approximately 44" or 1.1 m

dd.dddd°® Approximately 36' or 11 m

dd°mm’ss” Approximately 100' or 30 m

dd°mm’ss.x” Approximately 10' or 3 m

dd°mm’ss.xx” Approximately 1' or 30 cm

dd°mm.xxxx’ Approximately 7" or 18 cm

dd°mm.xxx’ Approximately 6' or 1.8 m

dd°mm.xx’ Approximately 60' or 18 m
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23 Quality Control Procedures

By nature of its origin in the DOD and recent application to aircraft navigation, the GPS
is designed for high reliability. GPS failures resulting in an incorrect reading beyond the
bounds of known errors are so rare that the possibility can be ignored for most SESD
studies. If a study requires the verification of receiver function, this can be accomplished
by verifying that a receiver displays the correct position while occupying a known
benchmark.

24 Special Considerations

The application will dictate the type of receiver used. There are several specific
considerations for the use of the various receiver types.

2.4.1 Special considerations for the use of Trimble® Mapping Grade
Receivers

The suggested settings for Trimble® receivers are:

1. Position mode: Overdetermined 3D (or manual 3D if only 4 satellites are
visible)

Elevation mask: 15 degrees

PDOP: 6

Signal to noise ratio (SNR) mask: 6

Dynamics code: Land

Logging interval: 1 second for points, 5 seconds for lines and areas
Audible click: Yes

Log DOP data: Yes

A S A AN T e B

Coordinate System: Geographic Datum WGS84

When using Trimble® Geoexplorer receivers, the option of using the accuracy
»slider bar’ display may be used to consolidate many of the above parameters.
The slider bar position must be positioned at midscale or towards the ,Precision’
end of the scale to achieve Im accuracy work. When conducting work requiring
less accuracy, the slider should be initially positioned midscale and may be
adjusted toward the Production’ end of the scale if the higher level of accuracy
can not be maintained.

The receivers may be configured to force real-time position correction. The use
of real-time correction reduces the risk of being unable to obtain appropriate post-
correction files, but may limit productivity when differential signals cannot be
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received or are intermittent. The use of forced real-time vs. post-correction is an
operator decision. If the positions are not to be downloaded and the accuracy of
differential correction is required, it will be necessary to force real-time
correction.

Trimble® receivers at SESD contain a data dictionary that can facilitate the
management of GIS data. If the COC_GIS dictionary is selected at the time of
file creation, SESD standard media codes can be assigned to features at the time
of logging that will accompany the data through the download process. The use
of the COC _GIS data dictionary can simplify the management of the data when
processed in a GIS system or when entered into the DART system.

The logging interval of most Trimble® GPS receivers defaults to a 5 second
interval. This may be changed to a 1 second interval to expedite feature
collection. A point feature should have a minimum of 36 positions logged to
obtain the additional accuracy afforded by averaging positions. After a minimum
of 36 positions are logged and the feature is closed, the averaged position can be
obtained by selecting the feature on the ,,Map’ screen. The averaged position
should always be the one entered into field notebooks.

Some Trimble® receivers may only display data in dd®mm’ss.sss” format. If the
coordinates are downloaded and processed through Pathfinder Office software,
they can be output in the dd.dddddd (or any other) format. If the coordinates were
only recorded in field logbooks, they can be converted to decimal degrees as
follows:

Converting to decimal degrees (dd.dddddd) from degrees®minutes’seconds”
(dd°mm’ss.sss™):

dd.dddddd = dd + (mm/60) + (ss.sss/3600)

Example: Convert 33°28°45.241” to decimal degrees

33 +(28/60) + (45.241/3600) = 33.479236

The reverse conversion is accomplished as follows:
Converting to degrees®minutes’seconds” from decimal degrees
Starting with dd.dddddd

Multiply .dddddd by 60 to obtain mm.mmmm

Multiply .mmmm by 60 to obtain ss.sss

Then dd°mm’ss.sss” = dd & mm & ss.sss
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Example: Convert 33.479236 to dd°mm’ss.sss” format
Multiply .479236 by 60 to obtain 28.7540 (mm.mmmm)
Multiply .7540 by 60 to obtain 45.241 (ss.sss)

Dd°mm’ss.sss” = 33° & 28° & 45.241” = 33°28°45.241”

2.4.2 Special considerations for the use of Garmin® General Use Grade
Receivers

The standard format for navigational purposes is decimal minutes
(dd°mm.mmm’). This format is utilized due to the fact that nautical navigation
charts are set up in this format. However, location information must be converted
to a decimal degree (dd.ddddd®) format in order for GIS software to properly
interpret the information. The conversion is accomplished by dividing the minutes
portion of the coordinates by 60.

Converting to decimal degrees from decimal minutes:

dd.ddddd® = dd + (mm.mmm/60)
Example: Convert 81°49.386 degrees to decimal degrees
81 +(49.386/60) = 81.8231 degrees

The reverse conversion is accomplished as follows:

dd°mm.mmm’ = dd & (.ddddd*60)

Example: Convert 81.8231 degrees to decimal minutes (dd°mm.mmm”)
Multiply .8231 by 60 to obtain 49.386 (mm.mmm)

81° & 49.386° = 81°49.386°

GPS users need to familiarize themselves with the differences between the two
formats, as they appear similar. Spreadsheets can automate the conversion

process.
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2.5  Records
The GPS coordinates and the SESD equipment identification number of the GPS receiver
should be recorded in field logbooks at the time of GPS coordinate collection. The data
logging capability of receivers may be used in lieu of the requirement to record the
coordinates in logbooks when the following conditions can be met:
1. The location can easily be found later if it needs to be resurveyed prior to
demobilization. A permanent monitoring well can easily be resurveyed, while most

open-water work would not afford this opportunity.

2. The data is downloaded and ascertained to meet the accuracy requirements for the
project prior to demobilization from the site.

3. The data is stored in at least two separate locations for transport, such as a laptop
hard drive and a flash drive or compact disc.

In all cases where positions are electronically recorded, the provisions of the Electronic
Records section of the SESD Operating Procedure for Control of Records (SESDPROC-
002) should be followed.
Where locational data is collected and processed electronically, but not reported
explicitly in the final report, a copy of the coordinates in text format should be output and
entered into the project file in paper or electronic form. The output should include:

1.  Latitude, generally in dd.dddddd format.

2. Longitude, generally in dd.dddddd format.

3. Date of collection.

4. DOP information where it supports the accuracy requirements.

5. Correction status of each point where it supports the accuracy requirements.

6.  The datum used for the export.

Trimble® Pathfinder Office will create files with this information by exporting to a text
file. The information will be contained in the .pos and .inf files.
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American Association for Laboratory Accreditation

Valid To: March 31, 2016

SCOPE OF ACCREDITATION TO ISO/IEC 17025:2005

10775 Central Port Drive
Orlando, FL 32824
Neil Christiana Phone: 407 826 5314
nchristiana@encolabs.com

ENVIRONMENTAL

ENVIRONMENTAL CONSERVATION LABORATORIES — ORLANDO

Certificate Number: 3000.01

In recognition of the successful completion of the A2LA evaluation process, (including an assessment of the laboratory's
compliance with ISO IEC 17025:2005, the 2009 TNI Standard, and the requirements of the DoD Environmental Laboratory
Accreditation Program (DoD ELAP) as detailed in version 5.0 of the DoD Quality Systems Manual for Environmental
Laboratories) accreditation is granted to this laboratory to perform recognized EPA methods using the following testing
technologies and in the analyte categories identified below:

Testing Technologies

Analyte / Parameter Non-Potable Water Solid Hazardous Waste
Metals
Aluminum EPA 6020A/200.8 EPA 6020A
Antimony EPA 6020A/200.8 EPA 6020A
Arsenic EPA 6020A/200.8 EPA 6020A
Barium EPA 6020A/200.8 EPA 6020A
Beryllium EPA 6020A/200.8 EPA 6020A
Cadmium EPA 6020A/200.8 EPA 6020A
Calcium EPA 6020A/200.8 EPA 6020A
Chromium EPA 6020A/200.8 EPA 6020A
Cobalt EPA 6020A/200.8 EPA 6020A
Copper EPA 6020A/200.8 EPA 6020A
Hardness SM 2340 B-1997
Iron EPA 6020A/200.8 EPA 6020A
Lead EPA 6020A/200.8 EPA 6020A
Magnesium EPA 6020A/200.8 EPA 6020A
Manganese EPA 6020A/200.8 EPA 6020A
Mercury EPA 245.1/7470A EPA 7471B
Molybdenum EPA 6020A/200.8 EPA 6020A
Nickel EPA 6020A/200.8 EPA 6020A
Potassium EPA 6020A/200.8 EPA 6020A
Selenium EPA 6020A/200.8 EPA 6020A
Silver EPA 6020A/200.8 EPA 6020A
Sodium EPA 6020A/200.8 EPA 6020A
Thallium EPA 6020A/200.8 EPA 6020A
Tin EPA 6020A/200.8 EPA 6020A
Titanium EPA 6020A/200.8 EPA 6020A
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Analyte / Parameter

Non-Potable Water

Solid Hazardous Waste

Vanadium EPA 6020A/200.8 EPA 6020A
Zinc EPA 6020A/200.8 EPA 6020A
Microbiology

Total Coliforms

SM 9222B -1997

Fecal Coliforms

SM 9222D-1997

General Chemistry

Acidity, as CaCO;

EPA 305.1/SM 2310 B (4A) -1997

Alkalinity as CaCO3

EPA 310.1/SM 2320 B -1997

EPA 310.1/SM 2320 B-1997

Alkalinity as CaCO; EPA 310.2 EPA 310.2
Biochemical Oxygen Demand EPA 405.1/SM 5210 B-2001

Bromide EPA 300.0/9056A EPA 9056A
Carbonaceous BOD (CBOD) SM 5210 B-2001

Chemical oxygen demand EPA 410.4/SM5220 D-1997

Chloride EPA 300.0/9056A EPA 9056A
Chromium VI EPA 7196/ SM 3500-Cr B-2001 EPA 7196
Conductivity EPA 120.1

Cyanide SM 4500-CN E-1999 EPA 9014
Cyanide, Reactive SW-846 7.3.3
Ferric Iron (Calculated) SM 3500-Fe B-1997

Ferrous Iron SM 3500-Fe B-1997

Fluoride EPA 300.0/9056A EPA 9056A
Hardness EPA 130.2/SM 2340 C-1997

Kjeldahl Nitrogen -Total EPA 351.2 EPA 351.2
Nitrate as N EPA 300.0/353.1/9056 A EPA 353.1/9056A

Nitrate-Nitrite

EPA 300.0/353.1/9056A

EPA 353.1/9056A

EPA 300.0/354.1/9056A/ EPA 9056A/
Nitrite as N SM 4500-NO, B-2000 SM 4500-NO, B-2000
Orthophosphate as P EPA 365.1
Orthophosphate as P EPA 365.3
pH EPA 150.1/9040C/SM 4500-H*-B-2000 EPA 9045D
Phosphorus, total EPA 365.4 EPA 365.4

Residue-Filterable (TDS)

SM 2540 C-1997

Residue-Nonfilterable (TSS)

SM 2540 D-1997

Residue-total

SM 2540 B-1997/SM 2540 G-1997/
EPA 160.3

SM 2540G-1997/EPA 160.3

Residue-volatile EPA 160.4 EPA 160.4
Sulfate EPA 300.0/9056A EPA 9056A
Sulfide EPA 376.1/SM 4500-S F-2000 EPA 9030B/9034
Sulfide, Reactive SW-846 7.3.4

Surfactants -MBAS

SM 5540 C-2000

Total Nitrate-Nitrite

EPA 9056 A/SM 4500-NOz; H-2000

EPA 9056 A/SM 4500-N0; H-2000

Total Cyanide

EPA 9014

EPA 9014

Total Nitrogen

TKN + Total nitrate-nitrite

TKN + Total nitrate-nitrite

Total Organic Carbon

EPA 9060A/SM 5310B-2000

TOC Walkley Black

Total Phenolics

EPA 420.1/EPA 9065

EPA 9065

Total, Fixed, and Volatile residue

SM 2540 G-1997

SM 2540 G-1997

Turbidity

EPA 180.1

Extractable Organics
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Analyte / Parameter

Non-Potable Water

Solid Hazardous Waste

1,2,4-Trichlorobenzene EPA 8270D/625 EPA 8270D
1,2,4,5-Tetrachlorobenzene EPA 8270D/625 EPA 8270D
1,2-Dichlorobenzene EPA 8270D/625 EPA 8270D
1,2-Diphenylhydrazine as Azobenzene | EPA 8270D/625 EPA 8270D
1,3-Dichlorobenzene EPA 8270D/625 EPA 8270D
1,4-Dichlorobenzene EPA 8270D/625 EPA 8270D

1- Methylnaphthalene

EPA 8270D/625/Scan-Sim

EPA 8270D/Scan-Sim

2,3,4,6-Tetrachlorophenol EPA 8270D/625 EPA 8270D
2,4,5-Trichlorophenol EPA 8270D/625 EPA 8270D
2,4,6-Trichlorophenol EPA 8270D/625 EPA 8270D
2,4-Dichlorophenol EPA 8270D/625 EPA 8270D
2,4-Dimethylphenol EPA 8270D/625 EPA 8270D
2,4-Dinitrophenol EPA 8270D/625 EPA 8270D
2,4-Dinitrotoluene (2,4-DNT) EPA 8270D/625/Scan-Sim EPA 8270D
2,6-Dichlorophenol EPA 8270D/625 EPA 8270D
2,6-Dinitrotoluene (2,6-DNT) EPA 8270D/625 EPA 8270D
2-Chloronaphthalene EPA 8270D/625 EPA 8270D
2-Chlorophenol EPA 8270D/625 EPA 8270D
2-Methyl-4,6-dinitrophenol EPA 8270D/625 EPA 8270D

2-Methylnaphthalene

EPA 8270D/625/Scan-Sim

EPA 8270D/Scan-Sim

2-Methylphenol (o-Cresol) EPA 8270D/625 EPA 8270D
2-Nitroaniline EPA 8270D/625 EPA 8270D
2-Nitrophenol EPA 8270D/625 EPA 8270D
3,3'-Dichlorobenzidine EPA 8270D/625 EPA 8270D
3/4-Methylphenols (m/p-Cresols) EPA 8270D/625 EPA 8270D
3-Nitroaniline EPA 8270D/625 EPA 8270D
4-Bromophenyl Phenyl Ether EPA 8270D/625 EPA 8270D
4-Chloro-3-methylphenol EPA 8270D/625 EPA 8270D
4-Chloroaniline EPA 8270D/625 EPA 8270D
4-Chlorophenyl Phenyl Ether EPA 8270D/625 EPA 8270D
4-Nitrophenol EPA 8270D/625 EPA 8270D

Acenaphthene EPA 8270D/625/Scan-Sim EPA 8270D/Scan-Sim
Acenaphthylene EPA 8270D/625/Scan-Sim EPA 8270D/Scan-Sim
4-Melhylphenol (p-Cresol) EPA 8270D/625 EPA 8270D
4-Nitroaniline EPA 8270D/625 EPA 8270D
Acetophenone EPA 8270D/625 EPA 8270D
Anthracene EPA 8270D/625/Scan-Sim EPA 8270D/Scan-Sim
Atrazine EPA 8270D/625 EPA 8270D
Benzaldehyde EPA 8270D/625 EPA 8270D
Benzidine EPA 8270D/625 EPA 8270D
Benzo(a)anthracene EPA 8270D/625/Scan-Sim EPA 8270D/Scan-Sim
Benzo(a)pyrene EPA 8270D/625/Scan-Sim EPA 8270D/Scan-Sim

Benzo(b)fluoranthene EPA 8270D/625/Scan-Sim EPA 8270D/Scan-Sim

Benzo(g,h,i)perylene EPA 8270D/625/Scan-Sim EPA 8270D/Scan-Sim

Benzo(k)fluoranthene EPA 8270D/625/Scan-Sim EPA 8270D/Scan-Sim

Benzyl alcohol EPA 8270D/625 EPA 8270D
1,1-Biphenyl EPA 8270D/625 EPA 8270D
bis(2-Chloroethoxy) Methane EPA 8270D/625 EPA 8270D
bis(2-Chloroethyl) Ether EPA 8270D/625 EPA 8270D
bis(2-Chloroisopropyl)Ether

(2,2'-Oxybis(1-Chloropropane)) EPA 8270D/625 EPA 8270D
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Analyte / Parameter

Non-Potable Water

Solid Hazardous Waste

bis(2-Ethylhexyl) phthalate (DEHP) EPA 8270D/625 EPA 8270D
Butyl benzyl phthalate EPA 8270D/625 EPA 8270D
Caprolactam EPA 8270D/625 EPA 8270D
Carbazole EPA 8270D/625 EPA 8270D
Chrysene EPA 8270D/625/Scan-Sim EPA 8270D/Scan-Sim

Dibenz(a,h)anthracene

EPA 8270D/625/Scan-Sim

EPA 8270D/Scan-Sim

Dibenzofuran EPA 8270D/625 EPA 8270D
Dibenzo(a,h)pyrene EPA 8270D/625/Scan-Sim EPA 8270D/Scan-Sim
Diethyl Phthalate EPA 8270D/625 EPA 8270D
Dimethyl Phthalate EPA 8270D/625/Scan-Sim EPA 8270D
Di-n-butyl Phthalate EPA 8270D/625 EPA 8270D
Di-n-octyl Phthalate EPA 8270D/625 EPA 8270D

Fluoranthene

EPA 8270D/625/Scan-Sim

EPA 8270D/Scan-Sim

Fluorene

EPA 8270D/625/Scan-Sim

EPA 8270D/Scan-Sim

Hexachlorobenzene EPA 8270D/625/Scan-Sim EPA 8270D
Hexachlorobutadiene EPA 8270D/625/Scan-Sim EPA 8270D
Hexachlorocyclopentadiene EPA 8270D/625 EPA 8270D
Hexachloroethane EPA 8270D/625 EPA 8270D
Indeno(1,2,3-cd)pyrene EPA 8270D/625/Scan-Sim EPA 8270D/Scan-Sim
Isodrin EPA 8270D/625 EPA 8270D
Isophorone EPA 8270D/625 EPA 8270D
Naphthalene EPA 8270D/625/Scan-Sim EPA 8270D/Scan-Sim
Nitrobenzene EPA 8270D/625 EPA 8270D
n-Nitrosodimethylamine EPA 8270D/625 EPA 8270D
n-Nitrosodi-n-propylamine EPA 8270D/625 EPA 8270D
n-Nitrosodiphenylamine EPA 8270D/625 EPA 8270D
n-Nitrosopyrrolidine EPA 8270D/625 EPA 8270D
Pentachlorophenol EPA 8270D/625/Scan-Sim EPA 8270D
Phenanthrene EPA 8270D/625/Scan-Sim EPA 8270D/Scan-Sim
Phenol EPA 8270D/625 EPA 8270D

Pyrene EPA 8270D/625/Scan-Sim EPA 8270D/Scan-Sim
Pyridine EPA 8270D/625 EPA 8270D

Total Petroleum Hydrocarbons (TPH) FL-PRO FL-PRO

Volatile Organics

1,1,1,2-Tetrachloroethane EPA 8260B/624 EPA 8260B
1,1,1-Trichloroethane EPA 8260B/624 EPA 8260B
1,1,2,2-Tetrachloroethane EPA 8260B/624 EPA 8260B
1,1,2-Trichloro-1,2,2-trifluoroethane EPA 8260B/624 EPA 8260B
1,1,2-Trichloroethane EPA 8260B/624 EPA 8260B
1,1-Dichloroethane EPA 8260B/624 EPA 8260B
1,1-Dichloroethene EPA 8260B/624 EPA 8260B
1,1-Dichloropropene EPA 8260B/624 EPA 8260B
1,2,3-Trichlorobenzene EPA8260B/624 EPA 8260B
1,2,3-Trichloropropane EPA 8260B/624 EPA 8260B
1,2,4-Trichlorobenzene EPA 8260B/624 EPA 8260B
1,2,4-Trimethylbenzene EPA 8260B/624 EPA 8260B
1,2-Dibromo-3-chloropropane (DBCP) | EPA 504.1/8011/8260B EPA 8260B
1,2-Dibromoethane (EDB, Ethylene

dibromide) EPA 504.1/8011/8260B EPA 8260B
1,2-Dichlorobenzene EPA 8260B/624 EPA 8260B
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Analyte / Parameter

Non-Potable Water

Solid Hazardous Waste

1,2-Dichloroethane EPA 8260B/624 EPA 8260B
1,2-Dichloropropane EPA 8260B/624 EPA 8260B
1,3,5-Trimethylbenzene EPA 8260B/624 EPA 8260B
1,3-Dichlorobenzene EPA 8260B/624 EPA 8260B
1,3-Dichloropropane EPA 8260B/624 EPA 8260B
1,4-Dichlorobenzene EPA 8260B/624 EPA 8260B
1,4-Dioxane (1,4-Diethylencoxide) EPA 8260B/8260C/SIM/624 EPA 8260B/8260C SIM
2,2-Dichloropropane EPA 8260B/624 EPA 8260B
2-Butanone (Methyl Ethyl Ketone,

MEK) EPA 8260B/624 EPA 8260B
2-Chloroethyl Vinyl Ether EPA 8260B/624 EPA 8260B
2-Chlorotoluene EPA 8260B/624 EPA 8260B
2-Hexanone EPA 8260B/624 EPA 8260B
4-Chlorotoluene EPA 8260B/624 EPA 8260B
4-Methyl-2-pentanone (MIBK) EPA 8260B/624 EPA 8260B
Acetone EPA 8260B/624 EPA 8260B
Acetonitrile EPA 8260B/624 EPA 8260B
Acrolein (Propenal) EPA 8260B/624 EPA 8260B
Acrylonitrile EPA 8260B/624 EPA 8260B
Allyl chloride (3-Chloropropene) EPA 8260B/624 EPA 8260B
Benzene EPA 8260B/624 EPA 8260B
Bromobenzene EPA 8260B/624 EPA 8260B
Bromochloromethane EPA 8260B/624 EPA 8260B
Bromodichloromethane EPA 8260B/624 EPA 8260B
Bromoform EPA 8260B/624 EPA 8260B
Carbon tetrachloride EPA 8260B/624 EPA 8260B
Carbon disulfide EPA 8260B/624 EPA 8260B
Chlorobenzene EPA 8260B/624 EPA 8260B
Chloroethane EPA 8260B/624 EPA 8260B
Chloroform EPA 8260B/624 EPA 8260B
Chloroprene EPA 8260B/624 EPA 8260B
cis-1,2-Dichloroethene EPA 8260B/624 EPA 8260B
cis-1,3-Dichloropropene EPA 8260B/624 EPA 8260B
Cyclohexane EPA 8260B/624 EPA 8260B
Dibromochloromethane EPA 8260B/624 EPA 8260B
Dibromomethane EPA 8260B/624 EPA 8260B
Dichlorodifluoromethane EPA 8260B/624 EPA 8260B
Ethyl Methacrylate EPA 8260B/624 EPA 8260B
Hexachlorobutadiene EPA 8260B/624 EPA 8260B
Ethylbenzene EPA 8260B/624 EPA 8260B
lodomethane (Methyl lodide) EPA 8260B/624 EPA 8260B
Isobutyl Alcohol (2-Methyl-1-propanol) | EPA 8260B/624 EPA 8260B
Isopropylbenzene EPA 8260B/624 EPA 8260B
m+p-Xylenes EPA 8260B/624 EPA 8260B
Methacrylonitrile EPA 8260B/624 EPA 8260B
Methyl Acetate EPA 8260B/624 EPA 8260B
Methyl Bromide (Bromomethane) EPA 8260B/624 EPA 8260B
Methyl Chloride (Chloromethane) EPA 8260B/624 EPA 8260B
Methyl Methacrylate EPA 8260B/624 EPA 8260B
Methyl Tert-Butyl Ether (MTBE) EPA 8260B/624 EPA 8260B
Methylcyclohexane EPA 8260B/624 EPA 8260B
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Analyte / Parameter

Non-Potable Water

Solid Hazardous Waste

Methylene Chloride EPA 8260B/624 EPA 8260B
Naphthalene EPA 8260B/624 EPA 8260B
n-Butylbenzene EPA 8260B/624 EPA 8260B
n-Propylbenzene EPA 8260B/624 EPA 8260B
0-Xylene EPA 8260B/624 EPA 8260B
p-Isopropyltoluene EPA 8260B/624 EPA 8260B
Propionitrile (Ethyl cyanide) EPA 8260B/624 EPA 8260B
sec-Butylbenzene EPA 8260B/624 EPA 8260B
Styrene EPA 8260B/624 EPA 8260B
tert-Butylbenzene EPA 8260B/624 EPA 8260B
Tetrachloroethene (Perchloroethylene) | EPA 8260B/624 EPA 8260B
Toluene EPA 8260B/624 EPA 8260B
trans-1,2-Dichloroethene EPA 8260B/624 EPA 8260B
trans-1,3-Dichloropropene EPA 8260B/624 EPA 8260B
trans-1,4-Dichloro-2-butene EPA 8260B/624 EPA 8260B
Trichloroethene (Trichloroethylene) EPA 8260B/624 EPA 8260B
Trichlorofluoromethane EPA 8260B/624 EPA 8260B
Vinyl Acetate EPA 8260B/624 EPA 8260B
Vinyl Chloride EPA 8260B/624 EPA 8260B
Xylene (total) EPA 8260B/624 EPA 8260B
Pesticides-Herbicides-PCBs

2,45-T EPA 8151A/615 EPA 8151A
2,4-D EPA 8151A/615 EPA 8151A
2,4-DB EPA 8151A/615 EPA 8151A
3,5-Dichlorobenzoic acid EPA 8151A/615 EPA 8151A
4.4-DDD EPA 8081B/608 EPA 8081B
4.4'-DDE EPA 8081B/608 EPA 8081B
4,4-DDT EPA 8081B/608 EPA 8081B
4-Nitrophenol EPA 8151A/615 EPA 8151A
Acifluorfen EPA 8151A/615 EPA 8151A
Aldrin EPA 8081B/608 EPA 8081B
alpha-BHC (alpha-

Hexachlorocyclohexane) EPA 8081B/608 EPA 8081B
alpha-Chlordane EPA 8081B/608 EPA 8081B
Aroclor-1016(PCB-1016) EPA 8082A/608 EPA 8082A
Aroclor-1221 (PCB-1221) EPA 8082A/608 EPA 8082A
Aroclor-1232 (PCB-1232) EPA 8082A/608 EPA 8082A
Aroclor-1242 (PCB-1242) EPA 8082A/608 EPA 8082A
Aroclor-1248 (PCB-1248) EPA 8082A/608 EPA 8082A
Aroclor-1254 (PCB-1254) EPA 8082A/608 EPA 8082A
Aroclor-1260 (PCB-1260) EPA 8082A/608 EPA 8082A
Aroclor-1262 (PCB-1262) EPA 8082A/608 EPA 8082A
Aroclor-1268 (PCB-1268) EPA 8082A/608 EPA 8082A
Azinphos-methyl (Guthion) EPA 8141B EPA 8141B
Bentazon EPA 8151A/615 EPA 8151A
beta-BHC (beta-

Hexachlorocyclohexane) EPA 8081B/608 EPA 8081B
Bolstar (Sulprofos) EPA 8141B EPA 8141B
Chloramben EPA 8151A/615 EPA 8151A
Chlordane (tech.) EPA 8081B/608 EPA 8081B
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Analyte / Parameter

Non-Potable Water

Solid Hazardous Waste

Chlorpyrifos EPA 8141B EPA 8141B
Coumaphos EPA 8141B EPA 8141B
Dacthal (DCPA) EPA 8151A/615 EPA 8151A
Dalapon EPA 8151A/615 EPA 8151A
delta-BHC EPA 8081B/608 EPA 8081B
Demeton, Total EPA 8141B EPA 8141B
Diazinon EPA 8141B EPA 8141B
Dicamba EPA 8151A/615 EPA 8151A
Dichlorofenthion EPA 8141B EPA 8141B
Dichloroprop (Dichlorprop) EPA 8151A/615 EPA 8151A
Dichlorovos (DDVP, Dichlorvos) EPA 8141B EPA 8141B
Dieldrin EPA 8081B/608 EPA 8081B
Dimethoate EPA 8141B EPA 8141B
Dinoseb (2-sec-butyl-4 ,6-

dinilrophenol, DNB P) EPA 8151A/615 EPA 8151A
Disulfoton EPA 8141B EPA 8141B
Endosulfan | EPA 8081B/608 EPA 8081B
Endosulfan 11 EPA 8081B/608 EPA 8081B
Endosulfan Sulfate EPA 8081B/608 EPA 8081B
Endrin EPA 8081B/608 EPA 8081B
Endrin Aldehyde EPA 8081B/608 EPA 8081B
Endrin Ketone EPA 8081B/608 EPA 8081B
EPN EPA 8141B EPA 8141B
Ethion EPA 8141B EPA 8141B
Ethoprop EPA 8141B EPA 8141B
Fensulfothion EPA 8141B EPA 8141B
Fenthion EPA 8141B EPA 8141B
gamma-BHC (Lindane, gamma-

Hexachlorocyclohexane) EPA 8081B/608 EPA 8081B
gamma-Chlordane EPA 8081B/608 EPA 8081B
Heptachlor EPA 8081B/608 EPA 8081B
Heptachlor Epoxide EPA 8081B/608 EPA 8081B
Isodrin EPA 8081B/608 EPA 8081B
Malathion EPA 8141B EPA 8141B
MCPA EPA 8151A/615 EPA 8151A
MCPP EPA 8151A/615 EPA 8151A
Merphos EPA 8141B EPA 8141B
Methoxychlor EPA 8081B/608 EPA 8081B
Methyl Parathion (Parathion Methyl) EPA 8141B EPA 8141B
Mevinphos EPA 8141B EPA 8141B
Mirex EPA 8081B/608 EPA 8081B
Monocrotophos EPA 8141B EPA 8141B
Naled EPA 8141B EPA 8141B
Parathion, Ethyl EPA 8141B EPA 8141B
Pentachlorophenol EPA 8151A/615 EPA 8151A
Phorate EPA 8141B EPA 8141B
Picloram EPA 8151A/615 EPA 8151A
Ronnel EPA 8141B EPA 8141B
Silvex (2,4,5-TP) EPA 8151A/615 EPA 8151A
Stirofos EPA 8141B EPA 8141B
Sulfotepp EPA 8141B EPA 8141B
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Analyte / Parameter Non-Potable Water Solid Hazardous Waste
Tetraethyl Pyrophosphate (TEPP) EPA 8141B EPA 8141B
Tokuthion (Prothiophos) EPA 8141B EPA 8141B
Toxaphene (Chlorinated camphene) EPA 8081B/608 EPA 8081B

Preparation Methods

Fraction Analytical Method Preparation Method
Cyanide EPA 9014/SM 4500-CN E-1999 EPA 9010C
TX EPA 9056A EPA 5050
Metal Water Prep EPA 6020A/200.8 EPA 3005A
Metals Soil Prep EPA 6020A EPA 3050B
Metals TCLP prep EPA 6020A/200.8 EPA 3010A
Extractable Organics and Pesticides EPA 8270D/625/8081B/8082A/608/
Water Prep 8141B EPA 3510C
Extractable Organics and Pesticides EPA 8270D/625/8081B/8082A/608/
Waste Prep 8141B EPA 3580A
Extractable Organics and Pesticides EPA 8270D/625/8081B/8082A/608/
Soil Prep 8141B EPA 3550C
Extractable Organics and Pesticides
Soil Prep EPA 8151A EPA 8151A
Organics Water and Mid-level Soil
Prep EPA 8260B/624 EPA 5030B
Organics Low-level Soil Prep EPA 8260B/624 EPA 5035
Soil/Water Leachate Wets ENCO WETS-88
SPLP Wets, Organics, and Metals
(6020A/8081B/8082A/8141B/8151A/
8260B/8270D/7470A/7471B/9014) EPA 1312
TCLP Wets, Organics, and Metals
(6020A/8081B/8082A/8141B/8151A/
8260B/8270D/7470A/7471B/9014) EPA 1311
Extractable Organics EPA 8270D PAH SIM EPA 3511
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American Association for Laboratory Accreditation

Accredited DoD ELAP Laboratory

A2LA has accredited

ENVIRONMENTAL CONSERVATION

LABORATORIES - ORLANDO
Orlando, FL

for technical competence in the field of

Environmental Testing

In recognition of the successful completion of the A2LA evaluation process that includes an assessment of the laboratory’s compliance with
ISO/IEC 17025:2005, the 2009 TNI Chapter 5 Standard, and the requirements of the Department of Defense Environmental Laboratory
Accreditation Program (DoD ELAP) as detailed in version 5.0 of the DoD Quality System Manual for Environmental Laboratories (QSM); accreditation
is granted to this laboratory to perform recognized EPA methods as defined on the associated A2LA Environmental Scope of Accreditation.

This accreditation demonstrates technical competence for this defined scope and the operation of a laboratory quality management system

(refer to joint ISO-ILAC-IAF Communiqué dated 8 January 2009).

Presented this 9" day of April 2014.
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For the Accredltatlon Council
Certificate Number 3000.01

Valid to March 31, 2016
’s Environmental Scope of Accreditation.
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For the tests to which this accreditation applies, please refer to the laborato
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