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REVISIONS AND ANNUAL RE VIEW PROCEDURE:

QS-SOP FOR CHEMICAL AND BACTERIOLOGICAL SAMPLING OF

SURFACE WATER

This document shall be reviewed annually to reconfirm the suitability and effectiveness of
the program components described in this document.

A report of the evaluatioof effectiveness of this document shall be developed at the time of
review and submitted to appropriate stakeholders. Peer reviews shall be conducted, if
necessary and appropriate. It shall be reconfirmed that the document is suitable and
effective. Itshall include, if necessary, clarification of roles and responsibilities, response to
problem areas and acknowledgement of successes. Progress toward meetii@@BEEC
mission, program goals and objectives shall be documented. Plans shall be made for the
upcoming cycle and communicated to appropriate stakeholders.

The record ident i f iusedtodosumdéntikochanges.ons o shal |

A copy of any document revisions made during the year shall be sent to all appropriate
stakeholders. A report shdle made to the Deputy Commissioner and Quality Assurance
Manager of any changes that occur. Other stakeholders shall be notified, as appropriate and
documented on the fADocument Distributiono
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NOTICE OF REVISIONS RECORD

Date Specific Revision Revision Description
Section or Type
Page
06/05/08 | Throughout Minor Numerous employee, positions and titles were
Document updated.
06/05/08 | Throughout Minor Change Environmental Assistance Center (EAC) tQ
Document Environmental Field Office (EFO)

06/05/08 | I.A. Minor Clarified Tennesee Statutory Authority.

06/05/08 | I.C. Minor Added and revised definitions.

06/05/08 | I.D. Minor Clarified health and safety warnings

06/05/08 | I.E. Minor Clarified Cautions

06/05/08 | I.F. Minor Clarified Interferences, added atmospheric metals.

06/0508 | I.H. Minor Added field barometer, boat safety equipment and
automatic sampling equipment to equipment lists

06/05/08 | I.H Major Revised sample container acquisition procedure.

06/05/08 | I.H. Minor Clarified sample container descriptions.

06/05/08 | I.H. Table 2 Major Revised TOC bottle requirements.

06/05/08 | I.H. Table 3 Major Increased number of required volatile vials from fou
to five.

06/05/08 | 1.H. Major Removed bottle preparation procedure.

06/05/08 | 1.H. Minor Clarified cooler and bucket cleiaig procedures.

06/05/08 | I.I. Table 4 Major Updated recommended parameter list for Surface
Water Samples.

06/05/08 | I.I. Table 5 Minor Specified Certified Clean singlese sample
containers.

06/05/08 | I.I Protocol A | Minor Clarified decision making procefs requestinge.
coli dilutions.

06/05/08 | I.I Protocol A | Minor Provided more detail for site selection process.

06/05/08 | I.I Protocol B | Minor Added clarification for determining river mile.

06/05/08 | I.I Protocol B | Major Added protocol for assigningagton Ids to unnamed
tributaries of unnamed tributaries, wetlands, sinking
streams, reservoirs, lakes and QC samples.

06/05/08 | I.I Protocol C | Minor Clarified sample procedures for isolated pools, drot

and large rivers/streams.
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NOTICE OF REVISIONS RECORD

06/05/08 | I.I. Protocol C | Major Changed sample temperature requirements.
06/05/08 | I.I. Protocol C | Major Revised holding time for routine and TCLP sampld
Table 7 Revised TOC sample container requirements.
Increased numbef volatile vials required.

06/05/08 | I.1. Protocol C | Minor Added custody seal information.

06/05/08 | I.I. Protocol C | Major Added state laboratory requirements for sample
delivery.

06/05/08 | I.I. Protocol C | Minor Added primary sampler requirement to s#erpag.

06/05/08 | I.I. Protocol C | Major Clarified bacteriological sample collection procedu
including dilution requests and air space
requirements.

06/05/08 | I.I. Protocol C | Major Added TOC sampling protocol.

06/05/08 | I.I. Protocol C | Major Revised Volate sample collection procedure.

06/05/08 | I.1. Protocol D | Minor Refined field cleaning procedures for sampling
equipment.

06/05/08 | I.I. Protocol H | Minor Added more details to sample identification tag
procedure.

06/05/08 | I.I. Protocol I | Minor Added morealetails to sample request form
procedure.

06/05/08 | I.I. Protocol J | Major Revised protocol for Instantaneous Field Paramety
including minimum probe specifications, meter
calibration and drift checks.

06/05/08 | I.I. Protocol K | Major Revised protocol fo€ontinuous Monitoring Field
parameters including minimum probe specification
and drift checks.

06/05/08 | I.I. Protocol L | Minor Added detail to flow measurement procedure and
added dye tracer flow measurement method for ug
some TMDLs.

06/05/08 | I.I. Protocol M | Minor Added clarification to bacteriological analyses
conducted by EFO.

06/05/08 | II.A. Major Added responsibilities for thouse QC officer
including problem resolution.

06/05/08 | 11.B. Minor Added detail on collection of trip blank and field
blanks.

06/05/08 | Il B. Minor Added more detail on how to complete the samplg
request form for QC samples.

06/05/08 | 1l B. Minor Added sterilization of water for field and trip blanks

as a step in resolving sample contamination.
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NOTICE OF REVISIONS RECORD

06/05/08 | II.C. Minor Specified the primary sampler must sign chain of
custody.

06/05/08 | 111. Minor Updated references.

06/05/08 | Appendix A Major Replaced TDH Environmental Laboratories Samp
Container Request Form.

06/05/08 | Appendix A Minor Addedanexample of completed sample request
form.

06/05/08 | Appendix B Major Revised sample temperature requirements for TD
bacteriological Analyses.

06/05/08 | Appendix B Major Revised TDH Available Routine Analyses.

06/05/08 | Appendix B Major Revised TDH Availal® Nutrient Analyses.

06/05/08 | Appendix B Major Revised TDH Available Metals Analyses.

06/05/08 | Appendix B Major Revised TDH Available Miscellaneous Inorganic
Analyses.

06/05/08 | Appendix B Major Revised TDH Available Organic Analyses.

06/05/08 | AppendixC Major Revised TMDL monitoring sample list.

06/05/08 | Appendix C Major Added protocol for storm event characterization.

11/17/09 | Throughout Minor Numerous employees, positions and titles were

Document updated.

11/17/09 | I. C. Major Revised storage timeif organiefree reagent water
(blank water).

11/17/09 | I. D. Minor Replaced the words ALi
APDFO.

11/17/09 | I. D. Minor Added info pertaining to law enforcement and liste
THP phone numbers

11/17/09 | I. E. Major Added that miers should minimally be calibrated
once a week.

11/17/09 | I. E. Major Added caution to collect chemical and biological
samples on same day if possible.

11/17/09 | I.F. Major Changed posdtrip drift check for D.O. from 5% to
10%.

11/17/09 | I.F. Minor Reworded Interferences # 9 and 10.

11/17/09 | 1.H. Minor Changed to recommend ordering bottles two week

prior to sampling, not one week.
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NOTICE OF REVISIONS RECORD

11/17/09 | I.H. Major Changed calibration of
sampl i ngtosamplingi(pimimatly once a
week"
11/17/09 | L.H. Minor Added Extra bottles and State I.D. to general field
equipment list.
11/17/09 | .H. Minor Changed custody seal f
requiredo
11/17/09 | I.H. Minor Changed to recommend ordgy bottles two weeks
prior to sampling, not one week.
11/17/09 | I.H. Major Reverted sample container acquisition procedure
back to the 2007 version.
11/17/09 | L.H. Minor Added that multiple buckets may be taken in the fi
to avoid cleaning between ai.
11/17/09 | I.H. Minor Corrected reference to a procedure in another seg
11/17/09 | I.H. Table 3 Major Revised TOC bottle requirements.
11/17/09 | L.1. Protocol A, | Major Revised flow requirements for TMDL monitoring o
Table 5 pathogens.

11/17/09 | 1. Protocol A, | Major Added Selenium as a requirement for TMDLs and
Table 5 reference (Eco & Feco) sites.

11/17/09 | L.I. Protocol A, | Major Added multiple parameters as optional for 303(d)
Table 5 monitoring.

11/17/09 | L.I. Protocol A, | Major Changed th&. coli dilution requirement based on
historical data to match the count ranges for the
Colilert test method.

11/17/09 | I.1. Protocol A | Major Revised protocol for assigning station IDs when
sampling for chemicals and biology the same
location.

11/17/09 | L.I. Protocol B | Major Revised protocol for assigning station IDs when
sampling chemicals and biology the same location

11/17/09 | L.I. Protocol B | Major Added protocol to use the stream name from a UY
topo map when assigning station IDs.

11/17/09 | L.I. Protacol B | Minor Added comment about measuring river miles.

11/17/09 | L.I. Protocol B | Minor Added abbreviations and underscore _ to Station
that are oubf-state

11/17/09 | L.I. Protocol B | Major Added protocol for naming unnamed streams with
geographicafeature.

11/17/09 | L.1. Protocol B | Minor Corrected example on naming unnamed sinking
streams.

11/17/09 | L.I. Protocol B | Minor Changed wording of Number 8, Example 2
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NOTICE OF REVISIONS RECORD

11/17/09 | L.I. Protocol C | Minor Changed wording of sentenagarding drought
conditions.

11/17/09 | L.I. Protocol C | Major Revised sampling protocol regarding the thalweg {
collecting samples from banks or docks.

11/17/09 | L.I. Protocol C | Major Added sampling protocol for the collection of
dissolved metals.

11/17/09 | I.l. Protocol C | Major Revised TOC bottle requirements.

Table 8

11/17/09 | L.I. Protocol C | Minor Removed rubber band requirement for TOC vials.

11/17/09 | L.I. Protocol D | Major Added information about sampling outside of the
thalweg.

11/17/09 | L.I. Protocol D | Major Added protocol for sampling order.

11/17/09 | L.I. Protocol E | Major Added protocol for sampling order.

11/17/09 | L.I. Protocol E | Major Removed sentence: @ARinN
water) after use at each site to decrease the chan
contamination. 0O

11/17/09 | L.1. Protocol F | Minor Removed repeated information.

11/17/09 | I.1. Protocol F | Major Added a rope and bottle holder as a sampling dev
from a bridge.

11/17/09 | L.I. Protocol F | Major Added protocol for sampling order.

11/17/09 | I.1. Protocol G| Minor Added safety precaution relating to latex gloves.

11/17/09 | L.I. Protocol H | Major Added to write the name of the waterbody in the
AStation Locationo fie

11/17/09 | L.I. Protocol H | Minor Changed that samplemsust write (not sign) their full
name in the ASampl erso

11/17/09 | L.I. Protocol | | Minor Added that preprinted and copied forms can be usq
as a sample request form.

11/17/09 | L.l. Protocol | | Major Added to write the namd the waterbody in the
ADescriptiono field on

11/17/09 | L.I. Protocol | | Major Added protocol to record temperature reading if a
temperature correction factor was applied.

11/17/09 | L.I. Protocol | | Minor Added to #4ushbhodly7)peal

11/17/09 | L.I. Protocol | | Major Removed sentence: ARI n

water) after use at each site to decrease the chan
contamination. O
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NOTICE OF REVISIONS RECORD

11/17/09 | L.I. Protocol J | Major Added thadrift checks can be done in the field.

11/17/09 | L.I. Protocol K | Minor Reworded #10. Data Interpretation.

11/17/09 | L.I. Protocol L | Major Revised flow requirements for TMDL monitoring o
pathogens.

11/17/09 | L.I. Protocol L | Major Added that calibrated gging stations may be used
measure flow.

11/17/09 | L.I. Protocol M | Major Revised pathogen log number assignments.

11/17/09 | L.I. Protocol M | Minor Added formatting for dates when logging pathoger
samples.

11/17/09 | 1.J. Minor Revised storage times foarapling data.

11/17/09 | 1. B Major Added protocol for blank water containers for orgg
analysis.

11/17/09 | 1. B Major Added storage information for blank water.

11/17/09 | 1. B Major Added information on recording time for duplicateq

11/17/09 | Referermes Minor Added reference for IDEXX Laboratories procedur

11/17/09 | Appendix A Major Added abbreviations for samples collected @it
state

11/17/09 | Appendix B Major Changed bottle requirements for hardness frem 1
routine to 500 mL nutrient.

11/1709 | Appendix B Major Revised holding time for total coliform.

11/17/09 | Appendix B Major Revised holding time for conductivity.

11/17/09 | Appendix B Major Revised holding time and MDL for nitrate.

11/17/09 | Appendix B Major Revised holding time and MDL fanitrite.

11/17/09 | Appendix B Major Revised holding time for silica.

11/17/09 | Appendix B Major Revised MDL for sulfate.

11/17/09 | Appendix B Major Revised MDL for apparent color.

11/17/09 | Appendix B Major Revised MDL for true color.

11/17/09 | AppendixB Major Revised MDL for COD.

11/17/09 | Appendix B Major Revised MDL for nitrogen, ammonia.

11/17/09 | Appendix B Major Revised MDL for nitrogenO;& NO,.
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NOTICE OF REVISIONS RECORD

11/17/09 | Appendix B Major Revised MDL for total Kjeldahl nitrogen.
11/17/09 | Appendix B Major Revised MDL for total organic nitrogen.
11/17/09 | Appendix B Major Revised MDL for total phosphorus.
11/17/09 | Appendix B Major Revised MDL for antimony, Sb.
11/17/09 | Appendix B Major Revised MDL for Cadmium, Cd.
11/17/09 | Appendk B Major Revised MDL for Magnesium, Mg.
11/17/09 | Appendix B Major Revised MDL for Selenium, Se.
11/17/09 | Appendix B Major Revised MDL for Mercury, Hg. Also added MDL fg
the Jackson Regional Lab.
11/17/09 | Appendix B Major Revised holding time and MDlof TOC.
11/17/09 | Appendix C Major Revised flow requirement for TMDL mowoiting of
pathogens.
6/2/11 I.F. and I.H. Minor Added that gloves are required for routine metals
mercury sampling.
6/2/11 I.I. Protocol A | Minor Clarified that the pgrameters marked with an asteris
(Table 5) are for established FECO sites.
6/2/11 I.I. Protocol B | Major Revised protocol for assigning station ID numbers
and added two figures.
6/2/11 I.I. Protocol B | Major Clarifications on how to measure river miles,
specificdly ones that flow through an embayment.
6/2/11 I.I. Protocol C | Minor Added that gloves are required for routine metals {
mercury sampling.
6/2/11 I.I. Protocol J | Major Added procedure on what to do if field parameter
equipment fails in the field.
6/2/11 I.I. Protocol J | Minor Changed how often the WQ database is sent from
PAS to EFOs and Lab. Monthly instead of quarter
6/2/11 I.I. Protocol L | Major Added that flow need to be measured at Ecoregio
and FECO reference sites.
6/2/11 I.C. Major Added procedure to determine potential
contamination of blank results.
6/2/11 Appendix A Minor Added that the final flow measurement needs to b
(Flow Sheet) rounded to two decimal places.
6/2/11 Appendix B Minor Revised MDLs for Sodium, Vanadium, and Zinc
6/8/11 I.H. Major Correctedccyanide preservativeechnique
I.I., Protocol C

Appendix B
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NOTICE OF REVISIONS RECORD

7/19/11 | Throughout Major Required the use of nitrile gloves for metals
sampling.

7/19/11 | Throughout Major Revised Cyanide presetion procedure.

7/19/11 | L.I. Protocol A | Major Added QC blank parameter list to Table 5

7/19/11 | L.I. Protocol C | Minor Added that if Mercury samples are sent to the
Jackson Lab, collect in a 500mL plastic bottle.

7/19/11 | LI. Protocol I | Minor Added toinclude Central Office QC Coordinator on
Sampl e Request Form un

7/19/11 |1l.B Major Added clarification on QC Samples.

7/19/11 | Appendix C Minor Broke out the current Laboratory MDLs into separ

tables from t he tabldsnal y




Division of Water Pollution Control
QS-SOP for Chemical & Bacteriological
Sampling of Surface Water

Revision 4

Effective Date: August 1, 2011
Pagexviii of xxi

This revision(s) has been reviewed andraped It becomes effectivAugust2011.

ﬁjljv %1/1/(/ 7&? "//

Deborah Arnwine Date
Project Manager

WPC QSSOP for Chemical and Bacteriological

Sampling of Surface Water

(' . /
‘ \ ) // /

({9 N 17aTa1 87\ 7/ /1
{ ‘ VA "4 . - !
Paul E. Davis Date

Director

Division of Water Pollution Control

}Qmﬂw{ le@\ )93 )y

Charles Head Date
TDEC Quality Assurance Manager



Division of Water Pollution Control
QSSOP for Chemical & Bacteriological
Sampling of Surface Water

Revision 4

Effective Date: August 1, 2011
Pagexix of xxi

EVALUATION PROCEDURE:
QS-SOP FOR CHEMICAL AND BACTERIOLOGICAL SAMPLING OF
SURFACE WATER

As this document is used, neddehanges or improvements will be apparent. Specific
recommendations for improvements or changes are solicited as well as information concerning
typographical or formatting errors.

1. Copy this page and complete all questions. Electronic versions angraged especially
if comments are significant.

2. Send specific recommendations for improvements or changes, along with the following
information, to:

Michael Graf

TDEC, Divisionof Water Pollution Control
7" Floor L&C Annex

401 Church Street

Nashville, TN 372431534

(615) 2532244

e-mail address: Michael.Grafi@gov

Your Name

Division, EFOor Section
Address

E-mail Address
Telephone Number
Document Effective Date
Section(s) and Page
Number(s) to which your
comments apply
Comments

QS-SOPDOCUMENT DISTRIBUTION LIST
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PREFACE

The U.S. EPA requires that a centrally planned, directed and coordinatest gssilirance and
quality control program be applied to efforts supported by them through grants, contracts or
other formalized agreements. This includes the implementation of a Quality Management Plan
as written by the contract holder with Data Qualityjg@bves (DQOs) set in Quality Assurance
Project Plans (QAPPSs) for specific projects. The organization may elect to support portions of
the QAPP through technical or administrative standard operating procedures (SOPs), as
specified by the quality systemf\s a contract holder and through memoranda of agreement, the
Tennessee Department of Environment and Conservation is required to maintain such a system.

This Quality System technical Standard Operating ProcedureS@F was prepared,

reviewed, and distrbut ed i n accordance with TDECO6s Qua
guality system documents in response to U.S.
Program. QSSOPs are integral parts of successful quality systems as they provide staff with

the iformation to perform a job properly and facilitate consistency in the quality and integrity

of the process.

This QSSOP is specific to the Division of Water Pollution Control, is intended to assist the
division in maintaining their quality control and djt;a assurance processes, and ensures
compliance with government regulations. It provides specific operational direction for the

di vi si onbs Quality Assurance Project Pl an f
Surface Water.

This document will be reviewed annually and revised as needed. Always use the most recent
version.
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PROCEDURES

I.LA.  Scope, Applicability and Regulatory Requirements

The purpose of this Quality Systems Standard Operating Procedw®d@RSis to support the
Quality Assurance Program. The document provides a consolidated reference document for use
in training and orientation of employees. This guide will also be a reference tool for more
experienced employees. It establishes an approach that can be redechiteesister agencies

that monitor Tennessee water or stipulated to members of the regulated community given
monitoring requirements in receiving waters. This SOP describes the chemical and
bacteriological surface water collection process and delinalitsteps in the process including

water sample collection, quality control sample collection, documentation, water parameters and
flow measurement. This SOP is only intended to describe routine conditions encountered
during a surface watezxampling even

The purpose of this SOP is not to supersede professional judgment, but rather is intended to
ensure that appropriate sampling methods and quality assurance procedures are employed.
Discuss any deviations from the protocols outlines in this SOP tiwthinrhouse EFO QC

officer for chemical and bacteriological sampling or the central office QC coordinator.
Document any departure from this protocol.

Federal Statutory Authority

Federal Water Pollution Control Act (amended through P.L-3@# Octoler 13,2000) as
Amended by the Clean Water Act of 1977 enacted by Public La®002October 18, 1972, 86
Stat. 816; 33 U.S.C. 1251 et. seq.

Title 111, Sec. 302: Water Quality Related Effluent Limitations

Title 1ll, Sec. 303: Water Quality Standards angblementation Plans

Title Ill, Sec. 304: Information and Guidelines

Title 1ll, Sec. 305: Water Quality Inventory

Tennessee Statutory Authority

Tennessee Water Quality Control Act of 1977 (Acts 1971, ch. 164, 8 1; 1977 ch. 366, § 1,
T.C.A., 8§ 693-101,et seq.).

Tennessee Regulatory Authority

General Water Quality Criteria and the Antidegradation Statement: Ruledi2Q€pecifically
12004-3-.03, Criteria for Water Use and 12@€B-.06, Tennessee Antidegradation Statement)
Use Classifications fdBurface Waters: Rule 12B4.
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[.B. Summary of Method

This document describes procedures approved by the Division of Water Pollution Control for
collecting chemical and bacteriological samples of surface water. The objective of surface
water samplingis to obtain a representative sample that does not deteriorate or become
contaminated before it is analyzed. To verify the accuracy and representativeness of sample
analyses, proper sample collection and preservation techniques, and appropriate aniedity c
measures must be followed.

Protocols are explained for collecting a representative sample using the appropriate sample
container, preservative, and collection techniques for both wadeable amehdeable waters.
Protocols are specified for theost common sample types including bacteriological, routine,
nutrient, metal, NPDES extractables and volatiles and pesticides/PCBs. General protocols are
also described for the specifications and accurate use of various devices associated with
chemical ad bacteriological surveys including muftarameter probes, continuous monitoring
probes, automatic samplers, and flow meters. To ensure the integrity of all samples, protocols
concerning sample custody, chain of custody, and quality control sampldsaaneciuded in

this document.
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I.C. Definitions and Acronyms

Ambient Monitoring: Routine sampling and evaluation of receiving waters not necessarily
associated with periodic disturbance.

Bias: Consistent deviation of measured values from the trueeyahused by systematic errors
in a procedure.

Composite Sample:Composite samples can be time or flow proportional. Time integrated
composite samples are collected over time, either by continuous sampling or mixing discrete
samples. Flow proportionabmposite samples are composed of a number of samples sized
relative to flow. Composite samples may also be combined manually by collecting grab
samples at various intervals in a waterbody.

Convex meniscus:The curved upper surface of a liquid colummttis convex when the
containing walls are wetted by the liquid.

Ecological Subregion (or subecoregion)A smaller area that has been delineated within an
ecoregion that has even more homogenous characteristics than does the original ecoregion.
There ae 25 (Level 1IV) ecological subregions in Tennessee.

Ecoregion: A relatively homogenous area defined by similarity of climate, landform, soil,
potential natural vegetation, hydrology, and other ecologically relevant variables. There are
eight (Level Ill)ecoregions in Tennessee.

Ecoregion ReferencelLeast impacted waters within an ecoregion that have been monitored to
establish a baseline to which alterations of other waters can be compared.

Grab Sample: Grab samples consist of either a single digcsstmple or individual samples
collected at a specific place and time or over as short a time as possible that represents the
composition of the sample only at that time and place.

Holding Time: Maximum amount of time a sample may be stored before amalysequired in
40CFR, Part 136

Kemmerer: A type of discrete depth sampler. A Kemmerer is composed of a cylinder with
stoppers on each end that can be closed remotely with the use of a weighted messenger.

Lentic waters: Contained waters with regtted flows including lakes, ponds, wetlands and
reservoirs.

Lotic waters: Flowing waters including rivers and streams.

Matrix: Refers to the type of material that makes up the sample.
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Organicfree ReagenGrade Water (Type I):Potable water thatas been distilled then passed
through a standard deionizing resin column and filtered through activated carbon. The
water must meet analyte free water criteria, specific to the parameter being analyzed, and
have no detectable metals, inorganic compoupdsticides, herbicides, or extractable or
volatile organic compounds. This water may be obtained from the TDH Environmental
Central or Branch LaboratoriesOrganicfree reagenigradewater should not be stored
more than 28 days.

Primary Sampler:Refersto the sampler responsible for the sample.

Quality Assurance (QA):Includes quality control functions and involves a totally integrated
program for ensuring the reliability of all monitoring and all measurement data; the process
of management review amyersight at the planning, implementation and completion stages
of date collection activities. Its goal is to assure the data provided are of high quality and
scientifically defensible.

Quality Control (QC): Refers to routine application of procedufes obtaining prescribed
standards of performance in the monitoring and measurement process; focuses on detailed
technical activities needed to achieve data of the quality specified by data quality objectives.
QC is implemented at the field or bench level

Reference DatabaseBiological, chemical, physical, and bacteriological data from ecoregion
reference sites.

RecommendAdviseas the best course of action. Synonyms: optional, may, should.

Require: Obligatory or necessary. Synonyms: must allsh

Split Sample: A sample that has been portioned into two or more containers from a single
sample container or sample mixing container. This type of sample is used to measure
sample handling variability and to compare analytical methods.

Thalweg: A line representing the greatest surface flow and deepest part of a channel.

Trace Metals: Low-level metal analyses requiring ukcéean sample collection and laboratory
analyses generally reported in the low parts per trillion range.

Wadeable: Rivers andstreamdess than 4 feet deep unless there is a dangerous current or other
extreme conditions deemed as unsafe.

Watershed:The area that drains to a particular body of water or common point.



Acronyms

ASTM
ATCC
BTEX
CFR
CFs
D.O.
DQOs
EFO
ES
EPA
EPH
Ft/S
GPS
GRO
LDB
LEW
LIMS
MDL
MPN
MSDS
N
NCR
NPDES
OSHA
PAS
PCBs
PFD
QAPPs
QA/QC
RDB
REW
SOP
SQSH
TAL
TCLP
TDEC
TDH
TMDL
TOC
TOPO
TWRA
USGS
WMS
WPC
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American Society of Testing and Msials
American Type Culture Collection
Benzene, Toluene, Ethylbenzene, Xylene
Code of Federal Regulations

Cubic Feet/Second

Dissolved Oxygen

Data Quality Objectives

Environmental Field Office

Environmental Becialist

Environmental Protection Agency
Extractable Petroleum Hydrocarbons

Feet per Second

Global Positioning System

Gasoline Range Organics

Left Descending Bank

Left Edge of Water

Laboratory Information Masmgement System
Minimum Detection Limit

Most Probable Number

Material Safety Data Sheet

Questionable Data

No Carbon Required

National Pollutant Discharge Elimination System
Occupational Safety and Health Administration
Planning and Standards Section
Polychlorinated Biphenyls
PersonaFloatation Device

Quality Assurance Project Plans

Quiality Assurance/Quality Control

Right Descending Bank

Right Edge of Water

Standard Operitg Procedure
SemiQuantitative Single Habitat

Target Analyte List

Toxicity Characteristic Leeching Procedure
Tennessee Department of Environment and Conservation
Tennessee Department of Health

Total Maximum Daily Loading

Total Organic Carbon

Topographic Map

Tennessee Wildlife Resources Agency
United States Geological Survey
Watershed Management Section

Water Pollution Control
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I.D. Health and Safety Warnings

Adapted from Klemm et al., 199
1. Know how to swim and/or useRFDwhen entering the water.

2. Always waderswith a beltto prevent them from filling with water in case of a fall. If it is
necessary to wade in high velocity and high flow streams it is advisable to REBr a

3. Follow Tennessee boating laws and regulation. Information is available through the
Tennessee Wildlife Resources Agency (TWRR)F-Dsare required when operating a boat.

4. Be vigilant, especially in turbid streams to avoid broken glass, beaver traps or other
hazardousobjects that mayié out of sight on the bottontHeavy wading boots should be
worn in these situations.

5. Keep first aid supplies in the EFO and in the field at all times. Training in basic first aid and
cardiopulmonary resuscitation is stronggcommended.

6. Any person allergic to bee stings or other insect bites should have needed medications in the
event of an allergic reaction and instruct others in the party on how to use the allergy kit.

7. Always handle acid preservatives under a properdtaited and operating fume hood.
Check to be certain the fume hood is functioning properly. Always wear personnel
protective equipment (gloves, safety glasses, and lab coat) when handling preservatives.
Know the location and how to use eyewash and shetagons.

8. Carrycommunication equipment in the field in case of an emergency.

9. Keep an employee file in the field office
name for each employee. Carry a list of emergency contact numbers for the asgaple
Know the location of hospitals and law enforcement stations in the area.

10.Consider all surface waters a potential health hazard due to toxic substances or pathogens.
Minimize exposure as much as possible and avoid splastidwgnot eat, drink, sroke,
apply cosmetics or hareltontact lenses while collecting samples. Wearing gloves limits
exposure to potential health hazards. Clean exposed body parts (face, hands, and arms)
immediately after contact with these waters. Carry phosghedesoap ad an adequate
supply of clean water, disinfectant wipes, and/or waterless sanitizer.

11.I1f working in water known or suspected to contain human wastes, EPA recommends
immunization against tetanus, hepatitis, and typhoid fever (Table 1). BeginningtAugus
2002, the TDH has denied WPC request for such vaccinasibrise employee clinic
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However, this does not preclude employees from contacting their physician and requesting
vaccinations they believe are appropriate.

Table 1: EPA Recommended Vaccinatios

Vaccination No. of shots Interval Booster
Hepatitis B 3 0, 1, 6 months NA
Tetanus 1 NA 10 years
Polio 1, if childhood series completeq NA 20 years
Typhoid 2 1 month 3 years

12.Try to avoid working alonenithe field. Whenworking alonemake sure gur supervisor or
their designee knows where you are and when you are expected to return. Check in
periodically.

13. Material Safety Data Sheets (MSDS) are available for all preservatives and other hazardous
chemicals. Everyone working with these agents amdhing preserved bottles must be
familiar with the location and contents of the MSDS. Notify supervisor if MSDS sheets
cannot be located.

14.Powderfree nitrile gloves must worn when handlingblank water or collecting metal
samples. Either powddree nirile or latex gloves can be used for other sampling. Latex
gloves may provide more protection from pathogens

15.Check to make sure lids are tightly fastened andppeserved bottles are stored in an
upright position.

16.In very hot weather, store ppresrved bottles on ice to avoid acid vaporization and a
potentially hazardous situation when opening a swollen bottle. Pressurized bottles can spray
acid when opened and could cause acid burns on eyes and exposed skin.

17.When traveling in a state vehicle @ys wear a seat belt and follow all Tennessee
Department of Safety and Motor Vehicle Management rules.

19.1n the event of a lifdhreatening emergency, go to the nearest hospiiall for emergency
assistance if moving the injured person is likely ndligt further injury. If a nodife






