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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
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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
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threatening injury occurs on the job, seek medical assistance from the authorized state
wor kerds compensation networ k. AthecStater e n t
Treasur er 60s undéro Werles g Eompeason, Provider Directory at
www.tn.gov/treasury Always complete and file an accident report if medical assistance is
provided for a work related injury.

If water conditions necessitate that water samplesoliected from a bridge, appropriate
safety precautions must be considered and are recommended to enssgedetheof
personneas wel | a s dManualem Wniform T@EHTAGErel Devicgd993)
provides safety instructions for work on and neaadways. Since chemical sampling
events occupy a location for less than one hour (Short Duétamk), OSHA allows for
simplified traffic control procedures. Specialized safety equipment should be used to warn
oncoming trafficof staff present othe biidge.

e Orange safety vest for every member of the sampling team
e At least three orange traffic cones or traffic warning triangles
e Magnetic amber strobe light (and spare batteries)

Use extreme caution when working on the bridge and around traffipersonnel involved

in sampling from the bridge should wear an orange safety vest while working from the
bridge. If possible, park the vehicle out of the lane of traffic before crossing the bridge on
the upstream side. Set the parking brake, turn on thergemey lights and place the
magnetic strobe light (turned on) on the roof of the vehicle where it is most visible to on
coming traffic.

Place at least two orange traffic cones in a diagonal line from outside edge of the shoulder
behind the vehicle towdrthe white line for the lane of traffic. Place the final cone on the
bridge at the beginning of the work area. Avoid inhibiting the flow of traffic. Spend as
little time on the bridge as possible. To avoid falling off the bridge, try to avoid leaning

or climbing over railings.

When entering or crossing private property, it is advised that you obtain permission from the
landowrer beforehand in order to avoidonfrontation. If approached bysomeone
representing la enforcement, it may be a gdadea b show them your state 1.D. and also

ask to see their I.D. or badgerhe Tennessee Highway Patrol can be reached by dialing
*THP (*847) from you mobile phone. The phone numbers for the THP district headquarters
are listed below.

Knoxville: (865) 5945793 Chattanooga (423) 6346898
Nashville: (615) 7413181 Memphis: (901) 5436256
Fall Branch:  (423) 3486144 Cookeville:  (931) 5288496

Lawrenceburg: (931) 7661425 Jackson: (731) 4236635
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Cautions

Avoid sampling bias byollowing the procedures outlined in this QSSOP. Document any
deviations.

Avoid cross contamination of samples. Always use new cerifiegh bottles for chemical
samples and sterilized bottles for bacteriological samples. It is recommended thigssam
be placed in colorless plastic #ype bags to avoid cross contamination in the cooler.

Use the standardized station ID naming protocol for all surface water samples (Protocol B).
Continue to use established naming protocols ecoregmneh headwatereference sites.

Check water quality database to make sure a station has not already been established with a
different station ID. Notify PAS of anyiscre@ncies. Make sure the station ID is included

on all paperwork and tags associated with the sampl

Measure stream length from mouth to headwaters. When measuring embayments, measure
length of original channel from confluence with the original channel of the main stem. Use
GIS (preferred) or map wheel at the 1:2400 (7.5 minute) scale to measae stiles.

When using GIS use the ArcView measuring tool, do not use the Reach File INdex of the
NHD flowline layer which measures in straight lines. Do not use the TDE{hen
assessment map measuring tool as it is inaccurate due to rounding etiertISGS site
http://water.usgs.gov/osw/streamstats/tennesseenmiynbe used.

To avoid errors, it is recommended to calibrate all meters at the beginning of each day
(unless overnight txeel is required). The meters should minimally be calibrated once a
week. Perform a drift check at the end of each day (or on return to office if overnight
sampling). If the meter calibration is off by more than 0.2 units for pH, temperature, or
D.O. when measured in mg/L, by mothan 10% for conductivity, or 20 D.O. when
measured in % saturation, precede all readings between the initial calibration and the drift
check with an N (questionable data) on the stream survey sheet and on any Chemical
RequestForms turned in at the TDH Environmental lab. If sample request forms have
already been submitted, notify the Planning and Standards Section of questionable readings
in writing (e-mail or fax).

Record all time in a 2&our (military) clock format.

Write all dates in mm/dd/yy or mm/dd/yyyy format. (For example, March 2, 2003 would be
03/02/03 or 03/02/2003.)

Record all distance measurements in meters, with the exception of flow. Flow is measured
in cubic feet per second (cfs). If instrument or tapasuee is in different units, record the
actual readings and convert to appropriate units before reporting results.

Use GPS to confirm location at site. Record latitude and longitude in decimal degrees.
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10. Set all meters to measure temperature in degregiyae {C). Record all temperature
readings in degrees centigrade.

11.1f an error is made in any documentation, draw a single line through the error, so that it is
readable and write the correction above. Date and initial the correction. Do notuwtlute o
placeseveral lines through errors.

12.1f at all possible chemical and biologid®@QSH)samples should be collected on the same
day (required for CADDIS analysis).lt is preferred thathe chemical and biological
(SQSH)sampling of a single statiamt be separated by more than fowgeks.

13.Check water quality database current stations table before assigning station names to make
sure a name has not already been assigned to the site by another sampling team or agency.
Check station Ids to verify naes follow Iaical progression from downstream to upstream.
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Interferences
Document all deviations from protocol.

Unless the study design requires flood or glmsid sampling, avoid sampling in flooded
conditions or immediately after a flood.

Avoid sampling streams reduced to isolated pools unless deemed necessary for study
objectives

Flag dissolved oxygen when measured in mg/L, pH, temperature and conductivity readings
with an N (questionable data) if pesip drift checks show meter caldtions to be off by

more than 0.2 urst (or 10% for conductivityand dissolved oxygen when measured in %
saturation). All readings taken between initial calibration and drift check should be flagged.

Properly clean any reusable sample contact equipmefit &s Nalgene® bucket, Teflon
Kemmerer or bailer, or composite samplers between uses. See Section I.H and I.I, Protocol
E for cleaning procedures for sampling equipment.

Do not smoke while collecting samples.

It is requiredthat powdeifree nitrile gloves be wornwhen obtaining blank source water,
preparing QC blank®r collectingmetalsamples.Either powdeifree nitrile or latex gloves
can be used for other sampling. Latex gloves may provide more protection from pathogens.

Before collecting nutent samples, wash hands with phosptiiete soap

When collecting samplesavoid contaminating sampleby using lotions, insecticides,
sunscreens, or other chemicals.

Atmospheric metals from automobile exhaust, cigarette smoke, bridges, wires orgmles c
also contaminate samples. Collect samples at least 100 yards upstream of bridges, wires,
poles, or roads when possible.

To ensure a representative sample/@antd avoid contaminatiordo not sample frm banks,
shorelines, or dockslf thalweg cannbbe reached due to depth, collect sample using boat
or from bridge. If necessary, sample may be collected outside of thalweg as long as it is
within the main current.
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I.G. Personnel Qualifications and Training

Tennessee Civil Service Titles: Bagjist, Environmental Specialist, Environmental Protection
Specialist, Environmental Program Manager, Environmental Field Office Managamisitor
trained ceop/intern. For the purpose of this report, all position titles will be referred to as
sampler ostaff.

Minimum Education Requirements3.S. in any science, engineering, or B.S. candidate under
the supervision of experienced staff.

Minimum experience:There is no substitute for field experience. It is recommended that all
staff have at leasixsmonths of field experience before selecting sampling sies.on the job
training, new employees should accompany experienced staff to as many different studies and
sampling situations as possible. During this training period, the new employesxaneaged

to perform all tasks involved in sample collection under the supervision of an experienced staff
member.

Quality Team Members are to be selected by EFO WPC managers to oversee quality control
and training and help ensure the protocols outlimethis document are properly followed.
Quality Team Leader is a centralized chemical and bacteriological QC coordinator. Quality
Team Leader and Members should be experienced water quality personnel who have been
trained in water quality sampling andadjtly control (Section II.A).

Sampler Expertise: Use and calibration of standard water quality monitoring meters (DO, pH,
conductivity, and temperature meters), flow meters and wading rods, subsurface sampling
devices, discrete depth sampling devicesntKerer and peristaltic pupypromposite samplers,
GPS,andboats

Sampler Training:
Protocols outlined in this SOP
0 Station selection and assigning station identification numbers
Sample collection procedures, equipment cleaning, and use for wadeahtaand
wadeable surface water collections
Cleaning, maintenance, and use of automatic samplers
Completion of sample identification tags, sample request forms andahaiistody
TDH laboratory requirements for sample submission
Calibration and maintenancéiostantaneous and continuous water parameter probes
Calibration and maintenance of flow meters
Use of map wheels, topographic maps, GPS units, cameras and other equipment
Bacteriological analyses
Quality System Requiremenuality Assurance Project Pla
Boats
Health and Safety

O« O

O¢ O« O¢ O« O¢ O« O«
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Equipment and Supplies

Prior to any sampling trip, gather and inspect all necessary gear. Replace or repair any damaged
equipment. Order sample bottles at least tweeeks before they are needed (Appendix A).
Calibrateall metersprior to the sampling tripfiminimally once a week if used)Upon return

from a trip, take care of any equipment repairs or replacements immediately. Necessary
equipment will vary per project, but the following is a standardized list.

1.

£ £ £ cccccccccc c o co
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Gengal Field Equipment

Waders

External sample tags

Sample request forms

Field Flow Sheet or field book

Topographic maps (USGS quadrangle maps) may also be referred to as topos or quads
Tennessee Atlas and Gazetteer

GPS unit for recording latitude and longlauin decimal degrees at new stations

Cell Phone or other communication device (recommended)

Calibrated dissolved oxygen meter

Calibrated pH meter

Calibrated conductivity meter

Temperature meter or thermometef@h

Field barometer if needed for aite DO calibration

Repair kit for water parameter meters (DO replacement membrane foidanutiips)
Calibrated flow meter, wading rod (10f feet markings), and sensor cable

Measuring or surveyors tape (50, 100, 200 feet) {h dftfeet markings and ropgeng
enough to span the river or stream

Stakes (minimum 3), clamps (minimum 4), and hammer or other means of securing
measuring tape

Flow meter manual and screwdriver

Spare batteries for all meters, flashlights, GPS and camera.

Waterproof pens (Sharpies@gncils and black ballpoint ink pens (not rolbedl)

Flashlights in case detained after dark

Duct tape for emergency repairs

First aid kit

Watch

Map wheel (for calculating stream miles if new stations are to be assigned in field and
GIS is not availale)

Disposable beakers if needed for shallow stream sample collection

Sample bottles + 10% QC bottJestra bottles

1 gallon plastic ziglype bags (recommended)

Powdefrfree nitrile gloves (Required for when preparing QC blanksmaethl samples).
Either powderfree nitrile or latex gloves can be used for other sampling. Latex gloves
may provide more protection from pathogens.
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Shoulder length powddree nitrile gloves (if collecting trace metals dow-level
mercury)

State ID badge

Ice stored in cooler6ce may be placed in plastic bags for easier handling then dumped
over bottle after the last samples are collected)

Clean coolers

Temperature blank bottle (1/cooler)

Custody seal# required (see Section 1.1, Protocol C).

Digital camera, for documentirgptential pollution sources and waterbody conditions
Graduated Cylinder if needed for measuring adequate sample amounts.

 ©c c c c c ©c <o <<

Additional ltems Needed for NonWadeable Sites

Bacteriological sampling: swing sampler or other appropriate bottle holderit ste
sampling device

Inorganic chemical sampling: Teflon® or High Density Polyethylene (Nalgene®)
bucket attached to a rope, Teflon® Kemmerer, bailer, or peristaltic pump

Organic chemical sampling: stainless steel bucket (attached to a rope), Kemmerer,
or bailer

Stop watch or watch with second hand for estimating flow.

If Using a Boat

Boat with appropriate safety equipment, paddles, and PFDs. Comply with TWRA
regulations.

Additional Items Needed for Field Cleaning Equipment

Phosphatdree laboratorygrade detergent
Tap water stored in a clean covered tank, or squeeze bottle
Deionized water stored in a clean covered tank or squeeze bottle

Additional Items Needed for Diurnal Monitoring

Continuous monitoring probe

Sensor cable

Laptop computer progmmed for the continuous monitoring migtiobe
Field manual for the probe and software

Stainless steel cable or chain

Crimps

Crimp and wire cutter pliers

Nylon cable

Appropriate anchoring and/or flotation device such as:

0 Rebar and hammer (firm substrate)
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0 Wooden board (soft sand/silt substrate)

Concrete block (soft sand/silt substrate)

o Float with probe holder to suspend the probe in the water column and a weight to
hold it in place (deeper waters)

(@)

d. Additional Items Needed for Automatic Sampling

Automdic sampler

New Silastic® or equal tubing

New Teflon® or Tygron® or equal tubing
Clamps and/or electrical ties

Spare batteries

Ice

 © ©c ©c <o <o

2. Sample Container Acquisition

At leasttwo weelks (preferably one monthprior to needing sample bottles for routine
scheluled sampling place a bottle order (Appendix A) with the appropriate TDH
Environmental Lab and notify the environmental and microbiological sample coordinators

of when samples will be arriving (Table 2). Remember to include an adequate number of
bottles for quality assurance testing of at least 10% of planned samples. TDH
Environment al Laboratory has requested, ial
properly collected in bottles furnished an:t
(TennesseB®epartment of Health, 2001).

When picking up a bottle order, make sure the correct numbers of bottles are present and the
lids on the prepreserved bottles are tigto avoid preservative leakaged possible acid

burns. Always keep numerous spare bsttten hand for unscheduled complaint and
emergency sampling. According to TDH laboratory,-preserved sampling containers

may be stored for up to one year. Breserved bottles should have the date of preservation
attachedo them.

Note: If using antmer TDEC contract laboratory, contact the specific lab about obtaining
bottles. Make sure that minimum required detection limits (Appendix B) will be met and
results will be sent to PAS.
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Table 2: TDH Environmental Laboratory Contact Information

Nashville Central Knoxville Regional | Jackson Regional Laboratory
Laboratory Laboratory 295 Summar Dr.
630 Hart Lane 1522 Cherokee Trai| Jackson, TN 383D
Nashville, TN 37247 Knoxville, TN

37920
Environmental Sample | Sample Cordinator: | Sample Coordinator:
Coordinator: (865) 5495279 (731) 4260685
(615) 2626342
Microbiological Sample
Coordinator:
(615) 2626371

After Hours Emergency Number (all labs): (615) 8300

The TDH Environmental Laboratory will continue to provide sample request forms,
bacteriological bottles and other specially preserved bottles not included on the sample
container request form such as cyanide and sulfide. To obtain these items, contact:

Leo Barrociere Dr. Pramod K. Singh
(615) 2626342 (615) 2626341
leo.barrociee@tn.gov pramod.singh@tn.gov

The following field biology and additional sample containers will be available directly from
Laboratory Services:

30 mL wide mouth bottle (Inventory # 2@190)- biorecons
1/2 gallon wide mouth jafinventory # 2000810 - SQSH
125 mL amber widenouth sample bottle periphyton

Cup, sediment 16 oz, ENV (Inventory # 20560).

NOTE: the 16 oz sediment cups are used by DOE Oversight for particle sizing, sediment
TOC, sediment Rad, sediment metals, mercury and cyanide.

Contact: Dr. Bob Read
(615) 2626302
bob.read@tn.gov

Organic Chemistry will continue to provide the sample containers required fDidxdne
analysis.

Contacs. Cathie Ayers Dr. Luz CastreMaderal
(615) 2626336 (615) 2626395
cathie.b.ayers@tn.gov luz.maderal@tn.g
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3. Sample container descriptions
a. Bacteriological Collection Bottles

Collect bacteriological samples in sterile polypropylene saraw bottles pre
preserved with sodiunmhiosulfate and EDTA. These bottles may be obtained from
TDH Environmental Laboratory or other TDEC c@ut laboratories.

Bacteriological bottles should minimally be labeled with a preparation date. Some
laboratories also label bottles with an expoatdate. Bacteriological bottles have a
oneyear shelf life from the date of preparation. Do not use expired bottles. To
ensure an adequate volume of water is available for analyses, dolte@50
milliliters bottles for each sample. The two bottlee considered one sample and
should be labeled with the same collection time. If the sample will be analyzed only
for E. Coli, and no other pathogens, collect one-g&lliliter bottle. See protocol C

for complete instructions on collecting bacteriotdisamples from surface waters.

b. Inorganic Collection Bottles

Collect inorganic samples in the proper sample bottle with the appropriate
preservative (Table 3). Ppreserved sample containers may be stored and used for
one year. These bottlathould minimally be labeled with a preparation date. Only
use certified precleaned singleise plastic bottles for routine, nutrient, metal,
mercury, cyanide, boron, and TCLP sampling. Ordg aertified precleaned single

use amber glass vials for TO@nspling. Oil and grease, phenols, sulfides, and flash
point samples are collected in properly cleaned (Section I.H) glass bottles.

See Protocol C for complete instructions on collection of inorganic samples. Special
precautions are given for the calton of trace metal and Io¥evel mercury samples.
Protocols D, E, and F specify collection techniques for wadeable andadeable
waterbodies.

c. Organic Collection Bottles

The most commonly requested organic analyses are NPDES extractable and
volatiles, and pesticides/PCBs (Table 4). All organic samples are collected into
properly cleaned amber bottles or vials. -preserved bottles should minimally be
labeled with a preparation date and preferably an expiration date. See Protocol C for
complete instructions on collection of volatile samples. If analyses other than those
listed here are needed, contact the organic section of TDH Environmental
Laboratory or other TDEC contract laboratory for the appropriate sample container
and sampling méabd.
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Table 3: Inorganic Sample Bottles and Preservatives

Sample Type Bottle Type Preservative

Routine 1 liter or 1 gallon plastic | None

Nutrient 500 mL plastic 1 mL sulfuric acid (HSOy)
(ReagenGrade)

Metals 1 liter plastic 5 mL 70% nitric acid (HNG)
(Trace Metal Grade)

Mercury* 1 liter Metals(same bottlg 2.5 mL 70% nitric acid (HNg)

as above) or 500 mL| (Trace Metal Grade)
plastic*

Cyanide 1 liter plastic pH>12; 5 mL of 50% sodium
hydroxide (NaOH) at
collection.

If KI paper indicates chlorine
add 0.6g ascorbic acid
(CsHsOs) before adding NaOH
If sulfides are detected by leay
acetate paper, add 1g of
Cadmium Chloride (CdG)
after adding NaOH.

Oil & Grease 1 liter glass, wide moutl 2 mL sulfuric acid (HSOy)

with Teflon® lined lid (ReagenGrade)

Phenols, total 1 liter glass, amber witl 2 mL sulfuric acid (HSQy)

Teflon® lined lid (ReagenGrade)

Sulfide 500 mL glass 2 mL zinc acetate (ZnAc) in
the lab. 5 mL 50% sodium
hydroxide (NaOH) in field.

Boron 125 mL plastic 0.75 mL hydrochlox acid
(HCI)

(ReagenGrade)

Flash Point 16-ounce glass jar witl None

(Ignitability) Teflon® lined lid.

Toxicity Characteristic 16-ounce glass jar None

Leaching Procedure (TCLP)

Total Organic Carbon (TOC]

Three40 mL amber glas
vials. A fourth vial is
required for QC at one sit
for each sampling rur
(See Section I.I, Protoc
C, pg 12)

0.1 mL phosphoric acid
(HsPOy)
(ReageriGrade)

* 500 mL mercury bottles onlgeedto be usedor samples delivered to the Knoxville

Lab or if mercury is the only etalthat is beinganalyzed.
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Table 4: Organic Sample Bottles and Preservatives

Test \ Container Preservative
Base/Neutral/Acids Extractables
NPDES Extractables
Pesticides/PCBs

Target Analyte List (TAL) One (1)- 1-gallon amber

Extractables bottle, acetoneinsed, with | None

Nitrobodies _ Teflon®-lined cap
(suspected explosives)

Semivolatiles

Volatiles and Petroleum Hydrocarbons

NPDES Volatiles Five (5)- 40-mL amber vials| 1:1 Hydrochloric
Target Analyte List (TAL) Volatiles | With Teflon®lined septa | Acid (HCI)
caps,no headspace (ReagenGrade)
Benzene, Toluene, Ethylbenzern Five (5)i 40-mL amber 1:1 Hydrochloric
Xylenes (BTEX) vials with Teflon® lined Acid (HCI)

Gasoline Range Organics (GRO) | septa capsio headspace | (ReagenGrade)
1:1 Hydrochloric
Acid (HCI)

(ReagenGrade)

Extractable Petroleum Hydrocarbon| One (1)i 1-gallon amber
(EPH) bottle with Teflon® lined lid

4. Equipment Cleaning
a. Wader Cleaning Procedure

Rinse mud and debris from waders between sampling sites to avoss
contamination. Mud may be rinsed from waders in creek or river before leaving the
site.

b. Cooler Cleaning Procedure

To avoid crosxontamination between samples, clean all sample storage coolers
between uses with hot phosphéiee laboratory gradsoapy water and thoroughly
rinse with hot tap water. Allow coolers &ir-dry with the lid open. Once dry, store

in a clean area with lids closed to avoid contamination fronab@in particles. |If
coolers will be reused immediately, they do not needeaair dried after being
washed and rinsed.
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c. Field Parameter Bucket Cleaning Procedure

If a bucket will only be used for the measurement of field parameters, rinse it once

with surface water from the site before the field parameter sample istedlle
Likewise, rinse the bucket once with tap water after the sample is collected. When

the bucket becomes visibly dirty, muddy, dypclean the buckefollowing sample
equipment cleaning procedui®@ection I.I., Protocol C)Multiple clean bucketsan

be taken on a sample run so that one buc
site.

d. Sampling Equipment Cleaning Procedure

Clean all reusable equipment that comes in direct contact with sample water, such as
Kemmerer, properly constructed sdmpucket (Protocol F), or automatic sampler,
between uses. It is preferable to arrange the sampling schedule so the equipment can
be cleaned in the controlled environment of the EFO lab. If it is not possible to
return to the EFO between sampling stagiothe fieldcleaning procedure in Section

l.I. Protocol Cmust be followed. Document any deviation from this procedure.

(1). Soap Washi Wash the equipment with a phosphfige laboratory
detergent, such as Alconox® or Sparkleen® and hot tap whkee. a clean
scrub pad to remove any surface film or particulate matter. Store the soap in
a clean container and pour directly from the container.

(2). Tap Water Rinsé Rinse the equipment thoroughly with hot tap water.

(3). Deionized Water Rinsé Rinse equipment at least twice with deionized
water using either a squeeze bottle or the outlet hose from the deionizing
system. If the sampling equipment is being cleaned for the collection of
organic samples, the rinse water mustopganicfree reagemgrade water
dispensed from a Teflon® squeeze bottle or a Teflon® outlet hose.

(4). Air-Dry 7 Allow opened equipment to ailry on a clean surface before
storage in a clean area.
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e. Glassware Cleaning Procedure

Clean all glassware, such as pipettglass sample containers or any piece of
equipment that will directly or indirectly contact sample water or preservative,
between uses. Document any deviation from this procedure. Provide MSDS data
sheets for all solvents and acids used in this praeedulo avoid equipment
contamination and personal injury, wear personal protective gear when cleaning
sample contact equipment. Wear safety glasses, pdvedenitrile gloves, and a
clean lab coat or neoprene apron while cleaning the equipment. Batalrink,
smoke or have any hand to mouth contact while cleaning the equipment. Conduct
all solvent rinses under a fume hood and never in a closed room.

(1). Soap Washi Wash the equipment with a phosphfiee laboratory detergent
such as Alconox®r Sparkleen® and hot tap water. Use a clean scrub pad to
remove any surface film or particulate matter. Store the soap in a clean
container and pour directly from the container.

(2). Tap Water Rinsé Rinse the glassware thoroughly with hot tap water

(3). Nitric Acid Solution (10%)i Rinse glassware using a plastic squeeze bottle
with a mixture of 10% nitric acid and 90% deionized water. Store Nitric
Acid in its original labeled container until use. A 10% Hydrochloric Acid
(HCI) rinse should be esl for glassware or equipment intended for nutrient
analyses. If a different acid rinse is used, document the acid used.

(4). Deionized Water Rinsé Rinse glassware thoroughly with deionized water
using either a squeeze bottle or the outlet hose frerddfonizing system. |If
the sampling equipment is being cleaned for the collection of organic
samples, the rinse water must d&xganicfree reagenigradewater and the
dispenser a Teflon® squeeze bottle or a Teflon® outlet hose.

(5). Solvent Rinse Pesicide-grade isopropanol is the preferred final rinse of
glassware. Store isopropanol in its original container until use and dispense
using a Teflon® squeeze bottle. The final rinse for organic glassware is
acetone. Acetone is a likely source of contaation if it is not allowed to
completely evaporate. If acetone is used as a solvent rinse, it must be
allowed to completelyair-dry before glassware is used. Document the
solvent used if anything besides pestiegsiade isopropanol is the final rinse.

(6). Air-dry i Allow equipment toair-dry on a clean surface and store glassware
in a clean area.
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Procedures

Protocol A - Selection of Sample Type and Site Location

Sampler
Central Office Coordinator

1. Sample Analyses Selection

The majority of senples are used for multiple purposes, regardless of the primary sampling
objective. For example, TMDL samples will also be used for assessments, criteria
development and ecoregion calibration. Therefore, all samples must have the same
confidence in the auracy of the sample quality and analyses. The study objective will
determine what parameters need to be analyzed from a given sample (Table 5). The
parameters in turn determine the types of samples that need to be collected (Appendix B).
Table 6 prouwiles information on bottle types needed for the most common monitoring
activities.

ConsultWP C 6 s danmesseelWater Quality Monitoring and Assessment Program Plan
andthe Quality Assurance Project Plan for 106 monitoforgspecific details on planned

sampling objectives. Samples collected for different purposes will have different sampling
needs. Table 6 provides information on sample needs for some routine sampling activities.

a. Ecoregion samples require specific analyses.

b. Waters on the 303(d) Lishust minimally be sampled every watershed cycle, for
the cause that they were placed on the 303(d).

c. Consult theTMDL monitoring guidelines(Appendix C) for general TMDL
monitoring requirements. Contattte TMDL managerprior to monitoring to
determinespecific monitoring stations, sampling periods and data needs.

d. Watershed sampling needs will vary by site.

e. Compliance or enforcement monitoring should be done according to permit
specifications.

f.  In nonscheduled monitoring such as complaints, spadind other emergencies,
the sampling objective will determine what gareters need to be analyzed. For
assistance witldetermining what analyses are ded consult the EFO WPC
Managetror other experienced staff for sig-site analyses determinations.
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Table 5: Recommended Parametelist for Surface Water Samples

Parameter

TMDLs

Metals
Al p

DO

Nutrients

Pathogen

Ref. Sites
ECO and
FECO*

303(d)

Long
Term
Trend

Stations

Watershed
Sites

QC
Blanks

Acidity, Total

X (pH)

Alkalinity, Total

X (pH)

x

Aluminum, Al

%

Ammonia Nitrogen as N

Arsenic, As

Cadmium, Cd

XA

Chromium, Cr

X A

XX XX

XX XX

CBOD,

(e][e][e][e][e][e][e]

O|0|0|0|0|0|o

Color, Apparent

Color, True

Conductivity (field)

Copper, Cu

XIX[X]X

(@] Bod

Cyanide, Cy

Dissolved Oxygen (field

x

x

XXX XXX XXX X

x

Diurnal DO

E. Coli

Fecal Coliform

XX

Flow

Iron, Fe

Lead, Pb

X A

Manganese, Mn

XXX XXX

Mercury, Hg

Nickel, Ni

X A

Nitrate + Nitrite

pH (field)

Residue, Dissolved

XXX

Residue, Settleable

Residie, Suspended

X

Residue, Total

Selenium, Se

X

Sulfates

X (69d &
68a)

O |O|0O|0O|0|O|X|O|0|O|0o|o|0|0 |00

XXX XXX XXX X XXX XXX X

(el [e][e][e][e][e]pPd[e][e][e][e][e][e] (e} [e][e]

x

Temperature (field)

Total Hardness

Total Kjeldahl Nitrogen

Total Organic Carbo

Total Phosphorus
(Total Phosphate)

XX XXX

O[O |0 |0O|X

XX XXX

OO0 |0 |0O|X

XX XX

Turbidity

O

Zinc, Zn

X A

O

X([>

XX

Biorecon

X

®]
0]
X

SQSH

XX [X[X

O (replace]
biorecon)

O (replace
biorecon)

Habitat Assessment

X

X

X

Optional (O)i Not collectedunless the waterbody has been previously assessepactedoy that substance or if there are
known or probable sources of the substarRé.Recommendei time allows. A1 Sample for pollutant on 303(d) List.

* These analyses are readrfor Ecosites anestablishedECO sites.
** These QC blanksieed to banalyzedf parameter igollectedwithin the QC set
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Table 6: Sample Containers for Surface Water Samples

Collect for Collect for Collect for
Sample Container Ambient Reference sites Watershed
(ECO &
FECO)
1-gallon or Zliter Certified Clean X X X
singleuseRoutine
Two 250 mL Bacteriological X X X
1-liter Certified Clearsingleuse X X X
Metal
1-500 mL Certified Cleasingle X X X
useNutrient
1-500 mL Certified Cleasingle- X X
useMercury**

* Only 1 bottle is required iE. coliis the only analysis needed.
** 500 mL mercury bottles only need to be umdsamples delivered to the Knoxville Lab or if mercury is
the only metathat is beinganalyzed, othmsvise, the diter Metal bottle is sufficient for mercury analysis.
™ Metals should not be routinely sampled at watershed sites. Only request analyses if these are a pollutant
of concern.

Due to changes in water quality standarfs, coli is the preferred analysis for
bacteriological sampling. If the bacteriological sample is collected for TMDL
development, check with the TMDL manager for any needed additional analyses.
Unless required by study objectives, avoid collecting bacteriological sampiang or
immediately after storm events.

Changes to criteria have reduced the number of required samples for geometric mean
calculation from ten to five samples in a 30 consecutive day period. The samples must
be taken at least 24 hours apart anddwing a rain event. None of the analyses, can

be reported as greater than or less than the test detection limit. To determine the likely
detection limit needed for propé&: coli analysis, check the historical data for existing
sites. T hter Qtiality Rawlzsase dnaivsaned by WPC houses chemical and
bacteriological analyses results. Contact the Planning and Standards Section if
assistance is needed in locating or using this database.

After historicalE. colireadings have been determined & given sampling station, the
sampler should determine if a dilution needs to be requested. If histBricadli
readings are greatehan 2,419 colonies/100mlthe sampler should request a 1:10
dilution on the sample tags and the sample request fé&rh:100 dilution should be
requested if historical readings ayeeater than 24,190 colonies/100mMiou may also
want to request a 1:100 dilution if sewage overflow is observed or suspelfted.
histoiical readings are less tham29 no dilution is rguired and no specific notations
need to be made on the sample tags or sample request formE.Italcount in the
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Water Quality Database is high and has a denotation of R, for rain event, it is advisable
to request both undiluted and 1:100 dilutidiai§le 7).

When collecting at a new site, the sampler should determine the likely upstream
contamination level. If a waterbody is located in an undisturbed area, then an undiluted
E. coli sample should be sufficient. In an area with likely pathogencesusuch as
sewage treatment plant or dairy farms, request a 1:100 dilution. Request both undiluted
and diluted (1:100) if the likely pathogen level cannot be determined.

The sampler should call TDH laboratory and request the d&aadbli resultsare not
received before the next sampling trip so the correct dilution can be requested on
subsequent sampling events. If the sampling objective is to compare the geometric
mean to the criterion and any of the five measurements are reported as greater tha
less than the count range, then additional samples must be collected until five
measurements in a 2y period, 24 hours apart, are achieved.

Table 7: Detection Limit of E. coli Test (Quanti-Tray/2000)

Dilution Factor Count Range
None 1X 1to 2419

1:10 10X 10 to 24,190
1:100 100X 100 to 241,900

Site Selection

Site selection is dependent on the study objectives. After determining the specific
objectives of the study and clearly defining what information is needed, select the sampling
sitein a specific reach of the waterbody. Reconnaissance of the waterway is very important.

Note possible sources of pollution, access points, substrate types, flow characteristics, and
other physical characteristics that will need to be consideredaantise) the sampling sites.
The number and location of sampling stations will vary with each individual study.

Choose a sample location with the greatest degree of-seaisnal homogeneity. The
selected sampling location should be well mixed bothicadly and horizontally. Since
mixing occurs by flow and turbulence, an area downstream of a riffle will insure adequate
mixing. In slower moving waters, the mixing zone will extend some distance downstream.
It is advisable to avoid confluence areas tlmencomplete mixing and changes in flow
patterns.

a. For watershed screenings sites are located near the mouth of each tributary if

representative of the stream as a whole. If impairment is observed, the watershed is
inspected to see if the impairmasatconsistent. Additional monitoring is not needed if
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the impairment is consistent. However, if the impairment originates in a particular area,
additional monitoring, if time allows, will help pinpoint the extent of the impairment.

For monitoring point source pollution, stations are located both upstream and
downstream (below the mixing zone) of the source of pollution. Unless the waterbody
is extremely small or turbulent, an effluent discharge will usually flow parallel to the
bank with limited lateramixing for some distance. If complete mixing of the discharge
does not occur immediately, left bank, ruldannel and right bank stations may be
established to determine the extent of possible impact. Stations are established at
various distances downeaim from the discharge. Collection stations are spaced farther
apart going downstream from the pollution source to deterrtieeextent of the
recovery zone.

For targeted monitoring, avoid locations immediately above, or below the confluence
of two strams/rivers, or immediately below point/npnint source discharges. Unless

the waterbody is very small or extremely turbulent, an inflow will usually hug the
stream bank, for some distance from which it was discharged, with little lateral mixing.
This ma result in very different chemical analyses and an inaccurate assessment of
water conditions. This can be avoided by sampling after mixing has occurred.

If macroinvertebrate samples are also collediedn the same access poimbcate
sampling stationfor chemical, bacteriological, and physical parametetisin the same
reach (200 meters) as the macvertebrate sampling stati@md assign the same station
ID.

If a planned sampling location becomes inaccessible due to flooding, closed roads, or
other temporary setbacks, if possible, reschedule sampling during normal flow and when
the sampling location is accessible. If a site is permanently inaccessible, move the
sampling location upstream or downstream to the nearest accessible location.
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Protocol B 1 Assigning Station Identification Numbers
Sampler

Assign station IDs to each site using the following protocol. The station ID will be used to
identify the sample and must be included on all associated paperwork, results, tags etc. This
number isto be used to identify this site every time it is sampled for any parameter (benthic,
fish, bacteria, chemical). If new stations are set up that will also have biological moritoaing
habitat assessmergend the new station information to Planning 8tehdards as soon as the
station location is finalized and before the lab sends results (Usually 30 days). Minimally
station information should include station ID, latitude and longitude (in decimal degrees), HUC,
ecoregion, stream order and specificalib@n information (such as road crossing) that can be
located on a map. If only biological samples will be collected, complete all header information
on the stream survey field sheet and send with biological data packet to lab (SQSH) or PAS
(biorecon). 1the stream is first or second order, drainage area must be indicated.

It is very important that station lds are assigned consistently with the same location
always assigned the same ID regardless of the sample collection type, purpose, samplers or
year.

1. Before assigning a new station | D, check t
Quality Monitoring database to make sure a
that site. Even if the site has not been collected before by the EFO, a station IDareay
already been assigned based on other agency data (NPDES instream sampling, ARAP,
special projects, TVA etc.). Do not assume that a station does not exist because it has not
been collected by the EFO. It is very important that all data from a $iogitton be given
the same station ID to facilitate assessments based on all available information. Contact
the Planning and Standards section if there is any question or if there are naming errors
associated with existing stations.

Unless the sitesra located upstream and downstream of a point source discharge, tributary
confluence or some other factor that would affect the stream, stations collected within 200
meters of each other are considered the same(Site if chemical samples were takem of

the bridge and biological samples were collected up to 200 meters upstream, they are still
the same station.)

Chemical and biological stations collected more than 200 meters apart can still be
considered the same station if there are no tributansshatges, construction, agriculture,
road crossing or other activities that would influence the stream between sampling points.
It is very important for biological and chemical samplers to coordinate naming of
station locations to avoid confusion.
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The official stream name is the one found on the USGS 7.5 minute topographic map
or equivalent GIS layer. Do not use other sources such as gazetteer, TDOT bridge signs
or local names, which may diffe(These may be included in the description line.)

It is also important that river miles used in the station ID are measured as accurately

as possible and correspond to the latitude and longitude for easy comparison
between multiple stations on the same waterbody.Only use GIS (preferred), map
wheel or http://water.usgs.gov/osw/streamstats/tennesseetbtmieasure stream miles.
Always use the 1:2400 scale. When using GIS use the ArcView measuring tool, do not
use the NHD flowline layer or Relad=ile Index. Do not use TDEC dime assessment

map measuring tool as it is not accurate due to rounding.

When measuring river miles for streams that enter an embayment, begin
measurement from the confluence with the original channel of the main sterfmot

from where the stream becomes an embaymentfor example, in Figure, Xiver mile O

for Bearden Creek would start at the confluence with the original channel of the Clinch
River as marked on the topo within Melton Hill Lake. Follow the originahstrehannel

|l ine i f marked on the topo (do not wuse fApo
marked on the topo, straight lines may be used through the embayment area.

If there are other stations located on the same stream, make sure the gs&d river
miles are appropriately upstream or downstream of existing stations.If errors are
discovered on existing stations, contact PAS to have the stations reassigned.

Figure 1. Start of river mile for measuring creeks within embayment areas.


http://water.usgs.gov/osw/streamstats/tennessee.html
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The only exception to the naming scheme is sites that have been designated asrEaofeg
headwater reference sites. These sites are always identified with their ECO or|FECO
designation no matter what the purpose of sampling. If new ecoregion reference sftes are
added, contact Planning and Standards (PAS) to determine the appragtiatensme.

Named streams/rivers

If a number doegot already exist for the site, create an identification number. All letters in
the station name are capitalized.

a. The first five digits will be the first five letters of the stream name (caged). If the
stream name has more than one word, use the first letter of each word finishing out the
five letters with the last word. For example, South Fork Forked Deer River would be
SFFDE. Do not use the words River, Creek Branch etc. (Forkysused if the stream
is also designated river, creek, branch etc.) For example, Dry Fork would be DRY but
Dry Fork Creek would be DFORKThe stream name will be one designated on the 24
scale USGS topographical map or GIS layer. (Do not use the Gazettelecal name,

TDOT signs, etc.).

b. The next five characters designate the river mile. This will be written as three whole
numbers, a decimal and a tenth space. For example, river mile 1.2 would be written as
001.2. Do not add zeros to make a short streame longer. It is very important that the
river mile be determined as accurately as possible (see number 3 above).

c. The last two characters designate the county (or state if not in Tennessee). Use the
County Identification table in Appendix B to detine the appropriate county
designation. The county is expressed with two letters; do not use the numeric state code.
If the station is in another state, add an underscore __ before the two letter state
abbreviation.

Example 1:A station located aiver mile 1.50n Puncheoncamp Creek in Greene
County would be PUNCHO001.5GE

Example 2: A station located at river mile 25 onNlwgth Fork Forked Deer River in
Gibson County would be NFFDE025.0GlI.

Example 3: A stadn that is located in Kentucky at river mile 15.2 of Spring Creek
would be SPRIN015.2_KY.
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5. Unnamed Streams/Tributaries.

Check a 24k scale topographic map (hardcopy or GIS) layer to see if the unnamed stream is
within a named geographical features sasta cove, hollow, gulf, gulch or valley.

a. For streams that are not within a named geographical feature
1) Use the first five letters of the receiving stream the tributary enters.

2) Use a Scharacter stream mile to indicate where the tributary enters dire stem
(whole number, decimal and tenth for example river mile 114.6 would be entered
114.6).

3) Use the letter T to indicate a tributary.
4) Use the river mile of the unnamed tributary where the station is located.

5) Use the two letter county abbreviationrr Appendix B. If the station is in arar
state, add an underscordefore the two letter state abbreviation.

Example 1: A station located at river mile 0.2 on an unnamed tributary that
entered the Harpeth River at river mile 114.6 in Williamson ®oun
would be HARPE114.6T0.2WI.

Example 2: A second station at river mile 0.3 on the same trib would be
HARPE114.6T0.3WI.

Example 3: A station located at river mile 5.5 on a different unnamed tributary
which entered the Harpeth River at mile 115.0 irlimson County
would be HARPE115.0T5.5WI.

6) When naming an unnamed tributary to an unnamed tributary, start at the first named
stream (mainstem) and woulpstream to the sampling point.

a) Record the first five letters of the mainstem (named stream).

b) Recod the river mile where the first unnamed tributary enters the main stem
followed by a T.

c) Record the river mile where the second unnamed tributary enters the first one,
followed by a T.

d) Record the river mile where the station is locatedofeéd by the ounty
designation.
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Example: A station at river mile 0.5 on an unnamed tributary that flows into a
second unnamed tributary at river mile 0.1 which, in turn flows into
Turkey Creek at river mile 9.0 in Gibson County would be
TURKE9.0T0.1T0.5GI (Figure).

Sample site at RM 0.5 of unnamed tribw
to unnamed trib of Turkey Creek

Confluence of unnamed tribs at RM 0.1

Turkey Creek X
RM 9.0 of Turkey Creek

Figure 2: lllustration of naming scheme for stations located on unnamed tributaries to
unnamed tributaries. Station ID TURKES.0T0.1T0.5GI

b. For streams that are within a named geographical feature:

1) The first five digits will be the first five letters of the name of the geographical
feature (capitalized). If the feature name has more than one word, use the first letter
of each word finishing out the five letters with the last word. Do not use the words
Cove, Hollow, Gulch, Gulf, or Valley. If the feature name has fewer than five
letters use the entire name.

2) Add theunderscore_G to indicate that the station is named after a geographical
feature and not a named str eaimbranch St r e al
running through the feature.

3) The next three characters designate the miles upstream from the nearest named
stream or waterbody. This will be written as one whole number, a decimal and a
tenth space. For example, river mile 1.2 would b&ten as 1.2. If the stream is an
unnamed tributary to the main branch (_G streams), the miles will be measured
upstream from the main branch instead of the nearest named stream or waterbody
(see example 3).
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Use the two letter county or state adbation from Appendix A. If the station is in
another state, add an underscore _ before the two letter state abbreviation.

Example 1: A station that is in Shingle Mill Hollow in Marion County and is 0.3
miles upstream from Nickajack Rasoir, which is the closest named
waterbody would be SMILL_GO0.3Ml.

Example 2: A station that is located on an unnamed main branch in Cave Cove in
Marion County that is 0.4 miles upstream of the nearest named stream
would be CAVE_GO0.4N

Example 3: A station at river mile 0.2 on an unnamed tributary that enters main
branch in Cave Cove at river mile 1.0 would be CAVE1.0G0.2MI.

6. Wetlands

a. For named wetlands

1) Use the first five letters of the wetlandme if one word if more than one word

2)

3)

4)

use the first letter of each word plus as many letters are needed in the last word to
get five total letters (see 2.a).

Add underscore_W.

Use a 3character stream mile including one whole numiter decimal and a tenth
space. For example river mile 1.2 would be written as 1.2.

Use the two letter county or state abbreviation from Appendix A. If the station is in
another state, add an underscore _ before the two lettealsbaviation.

Example 1: A station located at DUCK wetland would be DUCK_W1.2CH.

Example 2: A station located at BLACK HORSE wetland would be BHORS_W1.2CH.

b. For unnamed wetlands with an associated stream

1)

2)

3)

Use the first five letters of the sam associated with the wetland if one wiortl
more than one word use the first letter of each word up to five letters (see 2. a.).

Add underscore_ W

Use a 3character stream mile including one whole number, the decimal and a tenth
space. For example river mile 1.2 would be written as 1.2.
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4) Use the two letter county or statbbreviation from Appendix Alf the station is
in another state, add an underscore _ before the two letter state abbreviation.

Exampe: A wetland associated with a stream Clear Creek would be CLEAR_W1.2SM.

c. For isolated unnamed wetlands with no stream associated with it, use the name
associated with the ARAP permit request.

1) Use the first five letters of the company asatax with the wetland,if more than
one word use the first letter of each word up to five letters.

2) Add underscore_W.

3) Use a 3character stream mile including one whole number, the decimal and a tenth
space. For example river mile2 would be written 1.2.

4) Use the two letter county or state abbreviation from Appendi¥ fe station is in
another state, add an underscore _ before the two letter state abbreviation.

Example: Company hame Boones Farm BFARM_W1.2CO

7. Sinking streams (with no clear channel or surface flow to main sterh use standard
naming scheme for streams with clear channel)

a. Use the first five letters of the stream name if one Woifdnore than one word use the
first letter of each word up to five letls. For unnamed sinking streams or if the
receiving stream is unclear use the first five letters of the closest mapped feature.

b. Add underscore _S.

c. Use a 3character stream mile including one whole number, the decimal and a tenth
space (use additionaharacters as needed if the stream mile is greater than 9.9). Start
mileage from the point where the stream disappears (if the stream resurfaces
downstream and it is clearly the same stream, estimate the distance between surface
points).

d. Use the two léer county or state abbreviation from Appendix A. If the station is in
another state, add an underscore _ before the two letter state abbreviation.

Example 1. A station located at river mile 1.2 on Dry Creek would be DRY_S1.2CU.

Example 2. A station bcated at river mile 11.2 on Stinky Cow Creek would be
SCOW_S11.2CU.

Example 3. An unnamed sinking stream station located on Crane Top Ridge with no
clear flow pattern would be CTOP_S1.2FR
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8. Reservoirs (manmade lakes)
a. Assign the first 5 letters of ¢himpounded stream (or embayment).

b. Use a 5 character stream mile if the sample is collected near the river channel. If the
sample is collected near the right or left bank (such as at a boat dock) use a 4 character
stream mile and the letter L or R tegignate the right or left descending shore.

c. Use the appropriate 2 letter county or state abbreviation from Appendix A. Add an
underscore _ before the two letter state abbreviation for stations in another state. For
example, a station that was collectiedm a boat on Fishing Lake which dams Otter
Creek in Anderson County would be OTTER012.3AN. If the station was collected off a
dock near the left descending shore the station ID would be OTTER12.3LAN.

In the site description include the reservoir Baas well as location for clarification (for
example Otter Lake near boat dock)

9. Natural Lakes
a. Use the first 5 digits of the | akebs name.
b. Using an S to designate station and a two digit whole number, assign the next available

station ID. For exaple if station IDs 1 through 4 already exist on that lake from
previous studies (check the water quality database) then use station ID 5. This would be
designated S05.

c. Use the appropriate 2 letter county or state abbreviation from Appendix A. Add an
underscore _ before the two letter state abbreviation for stations in another state.

For example, a new station located on Reelfoot Lake in Obion County would be
REELFS110B .

d. Assign the first 5 letters of the impounded stream (or embayment).
e. Use a 5 charcter stream mile if the sample is collected near the river channel. If the
sample is collected near the right or left bank (such as at a boat dock) use a 4 character

stream mile and the letter L or R to designate the right or left descending shore.

f. Usethe appropriate 2 letter county or state abbreviation from Appendix A. Add an
underscore _ before the two letter state abbreviation for stations in another state.
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For example, a station that was collected from a boat on Fishing Lake which dams Otter
Creek in Anderson County would be OTTERO012.3AN. If the station was collected off a
dock near the left descending shore the station ID would be OTTER12.3LAN.

In the site description include the reservoir name as well as location for clarification (for
exanple Otter Lake near boat dock).

10. Duplicate Samples
A duplicate sample wil!/ be | abeled with the

Example: If a duplicate sample was taken at Puncheoncamp Creek at river mile 1.5, the
label would read PUNI@O01.5GEFD.
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Protocol Ci General Collection Procedures

Sampler
Adapted from U.S. Environmental Protection Agen2902.

The primary objective of surface water sampling is to collect a representative sample that does
not deteriorate or become contaminated before it is delivered to the laboratory. Generally, a
subsurface grab sample collected raidannel is sufficient to document water quality for the
space and time it was collected. Multiple or composite samplgsmaee accurately represent
water quality in large or slow flowing waterbodies.

For streamsand rivers shallow enough to safely wadamples should ideallpe collected
directly into the sample containéflom mid-channel or the middle of the thalwegtlife main
channel is not the middle of tilstream(Protocol D) Samples should be collected 1ydrds
upstream from any bridgedf you are wading and it becomes too deep to safely wade to the
thalweg, sampling outside the thalweg is acceptable as fotigedocation is in the channel and

has sufficient flow. If a sample is taken outside the thalweg, comments that describe the
location need to be recorded on the sample request f&amples should nev be collected

from banks omdocks unless the thabg orthe middle of the channetan be reached from this
point. Do not sample ifeduced to isolated pools. If drought conditions are suspected to affect
stream data, flag with a D (similar to R flag for rain event§) river, stream, or reservoir is

too deep to wade or has dangerous current;améhnel samples may be collected from a boat
(Protocol E) or bridge (Protocol F). For large streams and rivers, combined grab samples
collected at quartepoints (¥4, ¥2 and % width of channel) may result iorenprecise
representation of water conditions.

Composite samples are a series of discrete, equal samples collected either at equal intervals of
time (time composite) or relative to flow (flow proportional). Most commonly, composite
samples are colléed as part of NPDES compliance monitoring. Composite samples are
usually collected with the use of an automatic sampler. See Protocol G for specific informatio

on use of automatic samplers.

If possible, collect samples directly into the appropriatetaioers (Table 8). If the bottle
contains a preservative, do not displace it while filling the container and leave adequate space in
the sample bottle for mixing the preservative and the sample. To reduce the risk of bottle
contamination, do not opengtbottleuntil the sample is collected.

It is required that powddree nitrile gloves be worn when collectingetal samples to avoid
contamination of the sample Either powdeifree nitrile or latex gloves can be used for other
sampling. Latex gloves ay provide more protection from pathogens.
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To avoid possible crossontamination, it is recommended that tagged bottles be placed in
unused colorless plastic zippe bag. Store the sample on wet ice in a clean cooler until it is
delivered to the lab.Each cooler must contain a temperature blank, used to measure cooler
temperature upon arrival in the lab. Unless samples were collected within 2 hours of delivery to
the lah chemical samples warmer th&fC are flagged, and bacteriological samples warmer

than 10°C are flagged (Section 1).B4).

Table 8: Surface Water Sample Specifications

Sample Type

Bottle Type

Preservative

Holding Time

Bacteriological

Two 250 mL plastic
(If sampling for justE. coli,
only one bottle is needed)

Sodium thiosulfat (NaS,05)

6 hours

Routine 1 liter or 1 gallon plastic None 24 hours28 days
depending on required depending on
analyses** required analyses**

Nutrient 500 mL plastic 1 mL sulfuric acid (HSO,)* 48 hours28 days

depending on
required analyses**

Metals 1 liter plastic 5 mL 70% nitric acid (HN@Q* 6 months

Mercury" 1 liter plastic (same as abov| 5 mL (1-L) or 2.5 mL (500-mL) | 28 days
or 500 mL plastic 70% nitric acid (HNQ)*

Cyanide 1 liter plastic pH>12; 5 mL of 50% sodium 14 days

hydroxide (NaOH) at collein.

If KI paper indicates chlorine, ad
0.6g ascorbic acid ¢ElgOe)

before adding NaOH.

If sulfides are detected by lead
acetate paper, add 1g of Cadmiuy
Chloride (CdC)) after adding
NaOH.

Oil & Grease 1 liter glass, wide mouth wit| 2 mL sulfuric acid (HSOy)* 28 days
Teflon® lid

Phenols, total 1 liter glass, amber 2 mL sulfuric acid (HSOy)* 28 days

Sulfide 500 mL glass 2 mL zinc acetate (ZnAc) in lab. | 7 days

5 mL 50% sodium hydroxide
(NaOH) in field

Boron 125 mL plastic 0.75 mL hydrochiric acid (HCI)* | 6 months

Flash Point 16 ounce glass jar with None None
Teflon® lid

TCLP 16-ounce glass jar None 28 days

TOC Three or four 40mL amber| 0.1mL phosphoric acid in eaq None specified
vials. (see page )2 vial (H.,PO)

NPDES 1 gallon amber bottle, None 7 days to extract;

Extractables

Pesticides/PCBs

TAL Extract

Nitrobodies

Semivolatiles

acetonerinsed, and Teflon®
lined cap

40 days to analyze




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

Revision 4

Effective Date: August 1, 2011

Section .1, Protocol C: Paged3 15

NPDES Volatiles| Five 40mL amber vials, 1:1 hydrochloric acid (HCI)* 14 days
TAL Volatiles Teflon®-lined septa caps, no
headspace
BTEX Five 40mL amber vials, 1:1 hydrochloric acid (HCI)* 14 days
GRO Teflon®-lined septa caps, no
headspace
EPH One Z%gallon amber bottle 1:1 hydrochloric acid (HCI)* 14 dag
with Teflon® lined lid

Store all samples on wet ice after collection.

*In very hot weather, store empty ppeeserved containers on ice to avoid vaporization.

**The specific parameters that can be analyzed from each sample arali&guendix B.

™ 500 mL mercury bottlesndy need to be usddr samples delivered to the Knoxville Lab or if
mercury is the dy metalthat is beinganalyzed.

Sample Request Sheet and Chain of Custody Information

Following the sample collection, complete the sample tag (Protocol Hhartseimple Request

Form (Protocol I). When collecting scheduled samples, much of this form may be completed
before arrival at the sampling location. frented forms and labels may expedite scheduled
sampling. In the header information, complete thmparir y s ampl er 6s name, co
time (military) after the sample is collected. Each sample will have a different time. Record the
water parameters in the fiel@tgrmination box (Protocol J).

From the time of collection until analyses, custadythe sample must be traceable to assure
integrity of the sample. A sample is considered to be in the custody of the primary sampler if it
is in the sampl er 6s p opsosf@aysniaoestricted area. eMakersweed | n
the doors are lodd, if the sample ieft unattended in a vehicle.

The primary sampler signs the ACollected byo
and militarytime of collection (Section Il.p The entire chain of custody must be completed
(Protocol ). If the sample is given to anyone else (TDEC staff, courier, etc.) for transport to the
laboratory, then they are responsible for the integrity of the sample and must sign the chain of
custody on the Sample Request Form when taking custody of the sample.

Custody Seal

A custody seal assures the sample integrity has not been compromised. It is recommended that
once samples have been placed on ice in the cooler, a signed and dated custody seal be attached
to the cooler in such a way that it must be brokempen the cooler. A signed and dated
custody seal (Figur8) i s only required if the sample is
custody (i.e. other TDEC staff, bus, courier, etc.) before reaching the laboratory. Any signed
and dated custody seabsnbe used.
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AThe use of custody seals may be waived i f fi
as defined from the time of collection until the samples are delivered to the laboratory analyzing

t he s a nkpological . Assessment Standd@gerating Procedures and Quality Assurance

Manual. USEPA Regdn 4, 2002).

1. Itisin the actual possession of an investigator;

2. ltis in the view of an investigator, after being in their physical possession;

3. It was in the physical possessidran investigator and then it was secured to prevent loss or
tampering; and/or;

4. ltis placed in a designated secure area.

CUSTODY SEAL
Date \% I-CHEM®

Signature naenne Brand Products
ovcadiich

Figure 3. Custody Seal Example.
Delivery to the State Laboratory

Samples are to be delivered to the state laboraibepnessee Department of Hba in
Nashville, Knoxuville, Jackson or Memphis Contact the laboratory if samples cannot be
delivered during normal hours of operation 71004:30 (2:30 for bacteriological samples)
Monday through FridayMondayi Thursday fo bacteriological samples)If samples cannot

be delivered during normal hours of operation and holding times are not an issue, secure the
samples in a locked area in the EFO and deliver them to the laboratory the next day. The
samples must be stored @ 6 UfQolding times are an issue, and the sample cannot be
delivered during normal working hours, contact the laboratory by 12:00 pm to inform the lab of
late delivery.

Nashville Central Laboratory Knoxville Regional Laboratory
630 Hart Lane 1522 Cherokee Trail
Nashville, Tennessee 37247 Knoxville, Tennessee 37290

Envirormental Sample Coordinator: 62526342 8655495279
Microbiological Sample Coordinator: 62%2-6371

Jackson Regional Laboratory
295 Summar Drive

Jackson, Temessee 38301
731-426-0685

After hours emergency (all labs): 62626300
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Field Equipment Cleaning

All reusable equipment that comes in direct contact with sample water must be cleaned
between uses. If it is not possible to return to the EFO laleém sampling equipment
between uses, the equipment may be fiddchned. Replace any contaminated tubing
between sites. All contaminated wastes or suspected contaminated wastes must be
contained in a bucket with a snap or sc@mwid. Document anyeaViation from this
procedure.

1.

Soap Washi Wash the equipment with phosphétee laboratory detergent such as
Alconox® or Sparkleen® and tap water. The soapy water can be dispensed from a
squeeze bottle. Use a clean scrub pad to remove any sulfiaa® particulate matter.

The wash water can be disposed in the sanitary drain in the washnoaijeoin the

field, washed oto pervious ground without recovery.

Tap Water Rinse i Rinse the equipment thoroughly with tap water from a squeeze
bottle or other appropriate bottle. Store tap water in any clean and covered tank or
bottle. The rinse water can be disposed in the sanitary drain in the washroehileo

in the field, washed da pervious ground without recovery.

Deionized Water Rinsei Rinse equipment thoroughly with deionized water using a
squeeze bottle. Store deionized water in a labeled, clean covered glass or plastic tank or
bottle. If the sampling equipment is being cleaned for the collection of organic samples,
rinse with organicfree reagergrade water dispensed from Teflon® squeeze bottle.
The rinse water can be disposed in the sanitary drain in the washroom, or while in the
field, washed onto pervious ground without recovery.

Storagei Store equipment in a clean area unséd.

Sample Water Rinse- At the site before collecting the sample, rinse the sampling
equipment at least once in the creek, river, or reservoir water.
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Sample Types

The specific type of chemical or bacteriological sample that needs to be colldtieatywvith

the sampling objectives and funding priorities. The most common sample types are discussed
below. If additional samples are collected, contact the receiving laboratory for collection
instructions.

1. Bacteriological Sample Collection

When cdlecting E. coli samples to calculate a geometric mean for comparison to water
quality criteria, five samples must be collected within a 30 day period with samples being at
least 24 hours apart. Ideally samples should be collected between March and &ovemb

Rain events should be avoided. Additional samples must be collected, with dilutions
requestd if any samples are reporteds Aless thano or Agreate
measurable samples in 30 days.

Powder free gloves should be worn to avoid comtation of bacteriological samples. It is
recommended that shoulder length gloves be worn in waters known or suspected to have
high pathogen levels to protect the sampler from possible health risks. Do not use any
equipment that has not been sterilizedcbllect bacteriological samples. If requesting
multiple analyses, colledivo 250-milliliters sterilized prepreserved bottles to ensure an
adequate sample volume is available for analyses. If only colld€ti@pli one bottle will

suffice. Do not opn the sterilized bottle until the sample is collected. When handling the
sample container take care not to contaminate the lid or the inside of the bottle. When the
sample is collected, leave ample air space in the bottle (about an inch) to facildaig m

by shaking. Do not overfill the bottle and displace the preservative. After filling the bottle,
carefully replace the lid and shake the bottle to assure adequate mixing of the sodium
thiosulfate.

After the lids have been placed on the bottl&sich a completed sample tag to each bottle.

Fill in Site No. (sample ID), twaligit Tennessee County Code, Date, Military Time, Station
Location and Samplers on the sample tag.
sample tag. The two bottles a@nesidered one sample, so write the same collection time on
both tags. Check Ayeso under preservative

If chemical analyses are also requested, the microbiologists may not receive their copy of
the Sample Requesbfm before the sample is analyzed; therefore write the needed analyses
(i.e. E. coli, fecal coliform, and/or fecal strep.) and if dilution is requested in the remarks
box on the sample tag. F&: coli analysis, if historical readings have been highen tha
1000, request in the remarks box that sample be diluted 1:100. If histerioali readings

have been less than 1000, no specific notations are needed. Refer to Protocol A for
additional guidelines for determining if diluted sample analysis shouldduested.
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To avoid croscontamination, it is recommended that tagged bottles be placed in a colorless
zip-type plastic bag and then stored on ice in a sealed cooler until delivered to the lab.
Make sure each cooler contains a temperature blanichwki used to measure cooler
temperature upon arrival in the lab. Bacteriological samples should be no warmer than
10°C, unless they are collected within two hours of delivery to the laboratory.
Bacteriological samples must be delivered to TDH Micralggl Laboratory or any other
TDEC contract laboratory within 6 hours of the collection time. If samples cannot be
delivered by 2:30 PM, the laboratory must be notified by noon. If another TDEC contract
laboratory is used, check with them on the days mmestsamples are accepted.

2. Inorganic Sample Collections
a. Routine Sample Collection

Routine samples require no preservative and are collected in certifiettanedsingle
usegallon or liter plastic bottles. See Appendix B for the volume of samepig@red for
various routine analyses. If multiple analyses are requested, collect a gallon of sample
water. Contact the receiving laboratory if there is a question about the volume of sample
to collect for proper analyses and QC.

After the sample cdainer is filled, complete the sample tag by writing Site No. (sample

ID), two-digit Tennessee County Code, Date, Military Time, Station Location and
Sampl ers. The primary samplerds name must
under Preservative. ke Routine in one of the empty lines under Analyses. Attach the
completed Routine tag to the filled sample bottle, place it in aypip plastic bag

(optional) and store on ice until delivery to the laboratory.

b. Nutrient Sample Collection

Nutrient samples are collected in certified ymleanedsingle-use 500-milliliters plastic

bottles preserved with-mhilliliter sulfuric acid. In hot weather, store acid greeserved

bottles on ice until needed to avoid vaporization and a potentially hazasitieatson.

Use only phosphatizee soap for hand washing or sampling equipment cleaning prior to
obtaining nutrient samples. Always wear powflee gloves when collecting nutrient
samples. Fill the sample bottle with sample water, but do not ovédilbottle and
displace the preservative. Note that nitrite and orthophosphate samples are analyzed
from the routine sample bottle and are not preserved.

Complete the sample tag by filling in Site No. (sample ID),-tgt Tennessee County

Code, Date, Mii t ary Ti me, Station Location and
name must be on the sample tag. Check t
Analyses check the COD, TOC, Nutrient line and circle Nutrient. Attach the completed
Nutrient tag to the fied sample bottle and place it in a-type ba (optional). Store the

sample once until delivery to the laboratory.
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c. Routine Metals and Mercury Sample Collection

Routine metal samples are collected in certifiedge@anedsingle-use 1-liter plastc
bottles preserved with-B1L nitric acid. If mercury sampleare sento theKnoxville or
JacksonLabs, or if mercuryis the only metal being analyzed, then collent pre
cleaned, singleuse 500-mL plastic bottles preserved with 20 nitric acid.
Otherwise, the mercury can be collected in the sasierlplastic bottle as the routine
metals. In hot weather, store acid ppeeserved bottles on ice until needed to avoid
vaporization and a potentially hazardous situation.

Most metal samples may bellected using the same collection techniques used to
collect other chemical samplesiVear powdeifree nitrile gloves when sampling.If
sampling for dissolved metals, the sample water will need to be filtered through a 0.45u
pore diameter membrane filter the field prior to preservationEPA has recommended

that any intermediate sampling devices used to collect mercury samples be constructed
of Teflon®. If trace metals or lodevel mercury are a concern, collect samples using
the modified aban techrque specified in 21.

Fill the sample bottle with sample water, but do not overfill the batikk displace the
preservative. Complete the sample tag by filling in Site No. (sample ID),-tlgit

Tennessee County Code, Date, Military Time, Station tiosaand Samplers. The
primary samplerés name must be on the sa
preservative. Under Analyses, check the
tag to the filled sample bottle, and place it in atgjpe bag (optinal). Store the sample

on ice until delivery to the laboratory.

d. Trace Metals and LowLevel Mercury Sample Collection
Modified Clean Technique

This sampling method is adapted from U.S. Environmental Protection Agelf#96.
Method 1669, Sampling Ambient Water for Trace Metals at EPA Water Quality Criteria
Levels. Office of Water Engineering and Analysis Division (4303). Washington, DC.

The modified clean technique is used for trace metal anddegl mercury cthections.

This method is not intended for collection of metals or mercury to be analyzed at
minimum detection levels (MDL) available at most environmental laboratories including
the TDH Environmental Laboratories. Only ultig@an laboratories are alie obtain

MDL necessary to analyze samples for trace metals.

It cannot be overemphasized how easily samples can be contaminated with trace metals.
The detection levels for most metals are ppesbillion (ug/l) or partspertrillion

range. The modifig clean sampling method is designed to reduce the probability of
contamination when collecting a samfilebe analyzed for trace metals.
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Many lotions, sunscreens, and insecticides contain trace amounts of metals and should
not be worn when collecting traanetal samples. Atmospheric metals from automobile
exhaust, cigarette smoke, bridges, wires or poles can also contaminate the sample. To
avoid possible contamination, collect trace metal andléwmel mercury samples at least

100 yards upstream of bridg, wires, poles, or roads.

Wear powdeifree nitrile gloves when handling sample containédshergloves contain

high levels of zinc and are likely to contaminate the sample, and must not be used. If
more than one sample is collected on the samerlwaatg, collect in the area believed to
have the lowest metal contamination level first and the area with the highest metal
concentration last.

A l-liter precleanedsingleuseplastic bottle preserved withfBL nitric acid provides
sufficient sample iame for all netals If mercury samples are sent to the Knoxville Lab
or if mercury is the only metal being analyzed, then collect irclg@ned, singleise
500-mL plastic bottles preserved with 208 nitric acid. Otherwise, the mercury can be
collectedin the same 4liter plastic bottle aghe other metals.

Designate one sampler as fAclean handso an
handso designee conducts any activities in
bag. The diadsirgrnye enaindsroesponsi ble for all ¢
designee wears shoulder length powilee gloves during the sampling event. The

Adirty handso desi gfreeglovesay wear short powd

The Adirty hands o d ecentamparserem theecootenvapdsopenstitte s a m
out er bag. The ficlean handso designee o
container and moves to the appropriate sam
removes the container lid and fills the sampletamer(s) upstream of all water
movement, being careful not to displace the preservative. After the sample bottle is
filled, the Aclean handsodo designee repl ace
preservative and returns it to the sample stgrea.

The Adirty handso designee is considered t
tag by filling in Site No. (sample ID), twdigit Tennessee County Code, Date, Military

Ti me, Station Location and Samptlve rUader Chec
Analyses, check box beside Metal s. For me
bl ank Iines under Anal yses. Attach the 1t a
pl aces the sample in the indebp depi barngeand

outer zip bag and places the sample on wet ice in a cleametaflic cooler with a
temperature blank.

Trace metal and lovevel mercury samples cannot be collected from a bridge or pier due
to likely contamination from the struecki In nonwadeable rivers or reservoirs, if
possible collect metal and mercury samples from a boat constructed of-raetein
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material like plastic or fiberglass. When feasible, paddling or electric motors are
preferable to gasoline motors, since gemois a potential source of contamination. If the
waterbody is too large to gain access to the sampling location without the use of a
gasoline motor, turn off the motor a sufficietistance from the sampling location to
avoid contamination and paddlestremainder of the way to the sample location.

Al ways approach the sampling | ocation fror
may collect subsurface grab samples from the bow of the boat. If the study objective
requires a miglepth sample in newadeable waterbodies, collect the sample with the

use of a properly cleaned (Section I.H) discrete depth sampler (Kemmerer) constructed

of TeflonE with no met al parts. Only th
Kemmerer, sample bottles and the innere b a g . The Adirty hand
the boat location and handles all reample contact duties.

. Cyanide Sample Collection

Cyanide analysis requires diter sample collected in a certified pceeanedsingleuse
plastic bottle. Test theample for the presence of chlorine by placing a drop of sample
on Potassium lodine (KI) paperoistened with acetate buffelf the KI paper turns blue
indicating the presence of chlorine, neutralize the chlorine with 0.6 grams of ascorbic
acid. |If sulides are suspected, test for the presence of sulfides by placing a drop of
sample on acidifiedelad acetate test pap@rdy indicatessulfides are present Field
preserve cyanide samples to a pH greater than 12 by addmiglifers of 50 percent
sodum hydroxide to the sampldf sulfides were presenadd 1g of Cadmium Chloride
(CdCb) for each liter of samplafter the pH has been raised

Complete the sample tag by filling in Site No. (sample ID),-tigpt Tennessee County

Code, Date, MilitaryT i me , Station Location and Sampl
name must be on the sample tag. Check the
in the box beside Cyanide. Tighten the lid on the sample bottle and attach the completed

tag to the samplbottle, place in a zipype bag (optional) and store are until delivery

to the lab.

Oil and Grease Sample Collection

Oil and Grease analyses require at lealiefl sample collected in a wide mouth glass

jar with a Teflon® lined lid and presemyavith 2-milliliters sulfuric acid. Consult the

receiving laboratory to determine if more thaititdr sample is needed to achieve a
homogeneous sample. Do not displace the preservative while filling the jar. Attach a
completed sample tag with Site N@ample ID), twedigit Tennessee County Code,

Dat e, Military Ti me, Station Location and
be on the sample tag. Check the Ayeso bo»
on the empty line under Analyses. ¢dathe sample in a zigype bag (optional) and

store on ice until delivery to the laboratory.
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g. Phenols Sample Collection

Phenol analysis requires 1 liter of sample collected in an amber glass jar preserved with
2-milliliters of sulfuric acid. Do not didpce the preservative while filling the jar.
Attach a completed sample tag with Site No. (sample ID);digit Tennessee County

Code, Dat e, Mi |l itary Ti me, Station Locati
name must be on the esesmpbextagder Chreeskert
APhenol s0 on an empty | ine wundetype mgmal yse

(optional) and store on ice until delivery to the laboratory.
h. Sulfide Sample Collection

Sulfide analysis requires 5filliliters of samplecollected in a glass jar. Sulfide

samples are preserved in the laboratory withililiters of zinc acetate and in the field

with 5-milliliters of 50 percent sodium hydroxide. Do not displace the preservative

while filling the jar. Attach a completexhmple tag with Site No. (sample ID), tal@it

Tennessee County Code, Date, Military Time, Station Location and Samplers. The
primary samplerés name must be on the sa
preservative. Wr i t e #@ranalydes. cPlaae the sampenn ae mp t
Zip-type bag (optional) and store on ice until delivery to the lab.

i. Boron Sample Collection

Boron analysis requires 12Billiliters of sample collected in a certified pcéeaned,

singleuse plastic bottle preservediin 0.75milliliter of hydrochloric acid. Do not

displace the preservative while filling the bottle. Attach a completed sample tag with

Site No. (sample ID), twaligit Tennessee County Code, Date, Military Time, Station
Location and Samplers. Theprimar s ampl er 8s name must be on
the fiyeso box wunder preservative. Write
Place the sample in a zigpe bag (optional) and store on ice until delivery to the lab.

j.  Flash Point Sample Collection

Flash point is a regulatory test to determine if a substance is flammable at temperature
below 66C. Therefore, do not subject any suspected substance to heat or possible
ignition source. Flash point analysis requires collection in-aut®e glass jawith a
Teflon® lined lid. No preservative is needed.

Fill the jar with sample water and attach a completed sample tag with Site No. (sample

ID), two-digit Tennessee County Code, Date, Military Time, Station Location and
Sampl er s. Thenagme mau gyt shenpberdobe sampl e t
under preservative. Write AFl ash Pointo
sample in a ziggype bag (optional) and store on ice until delivery to the laboratory.
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k. TCLP Sample Collection

Toxicity Characteristic Leaching Procedure (TCLP) test is used to simulate the mobility
of analytes from wastes. This is most commonly a regulatory test performed on wastes
and soils collected from landfills (Solid Waste) or superfund sites. This test lifgcspe
requirements. If the sample contains less than 0.5 percent solids, the liquid is classified
as TCLP extract. If the sample contains more than 0.5 percent solids, enough sample
must be filtered to get at least 100 grams of solids to perform thectatr. It could

take copious amounts of sample to obtain 100 grams of solids.

Collect TCLP samples in a clean-t@nce glass jar with no preservative. A great deal

more sample may be required if more than 0.5 percent solids are found in the initial
andysis. Complete the sample tag by filling in Site No. (sample ID),-digd

Tennessee County Code, Date, Military Time, Station Location and Samplers. The
primary samplerds name must be on the sa
preservatiTCe.PO0 Wni toemeid of the empty |l ines
completed TCLP tag to the sample bottle, place it in @ygp bag (optional) and store

on ice until delivery to the laboratory.

I.  Total Organic Carbon Sample Collection

TOC samples are collecteén three40-milliliter amber vials preserved with 0.1mL of
phosphoic acid per vial. One site for each sampling run needs to fawevials

collected for QC purposes. If a sample run has more 1Baites whereTOC samples
arecollected thenfour vialswill be needed at two of the site®nly fill the vials to the

neck leaving a head space in the vial. Do not displace the preservative while filling the
vials. Disposable beakers that can be purchased from Laboratory Inventory can be used

to fill TOC vials (optional). These beakers must be disposed of after use at one site.
They cannot be rased at another site, but must be discarded. Use a new beaker at
every site TOC is collected. Complete the sample tag by filling in Site No. (sample ID),
two-digit Tennessee County Code, Date, Military Time, Station Location and Samplers.
The primary samplerds name must be on the
preservative. Write ATOCDOAndlyses. atteehonef t he
completed DC tag to thesample vials and place them in one-gipe bag, and store on

ice until delivery to the laboratoryin hot weather, store acid ppeeserved vials on ice

until needed to avoid vaporization and a potentially hazardous situation.
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3. Organic Sample Collections

a. Base/Neutral/Acid Extractable Compounds

().

(2).

3).

NPDES Extractable Sample Collection

NPDES Extractable analyses require a-gakon sample collected in an acetene
rinsed amber glass bottle with a Teflon® lined lid. No preservatineasled. Fill

the bottle with sample water and complete a sample tag with Site No. (sample ID),
two-digit Tennessee County Code, Date, Military Time, Station Location and

Sampl er s. The primary samplerds name mu
boxunder preservative. Pl ace an AX0 be:
ANPDESO on one of the blank | ines wunder

place the sample in a ztgpe bag (optional) and store on ice until delivery to the
laboratory.

Pesticides/PCBsSample Collection

Pesticide and PCBs analyses requires-gain sample collected in an acetone

rinsed amber glass bottle with a Teflon® lined lid. No preservative is needed. Fill

the bottle with sample water and complete a sang with Site No. (sample ID),

two-digit Tennessee County Code, Date, Military Time, Station Location and
Sampl ers. The primary sampler6s name mu
box under preservative. Pl ac dnalgses. A X0 |
Attach the sample tag to the bottle and place the sample intgpeifpag (optional)

and store on ice until delivery to the laboratory.

Target Analyte List Sample Collection

Target Analyte List(TAL) analyses require a orgallon samplecollected in an
acetonerinsed amber glass bottle with a Teflon® lined lid. No preservative is
needed. Fill the bottle with sample water and complete a sample tag with Site No.
(sample ID), twedigit Tennessee County Code, Date, Military Time, Station

Location and Sampl er s. The primary samp
Check the fAnod box wunder preservative. ‘
Analyses and place an fAXo0 in the box to

bottle and pce the sample in a ztgpe bag (optional) and store on ice until
delivery to the laboratory.
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(4). Nitrobodies Sample Collection

Nitrobodies tests are run to analyze for six explosive compounds, so handle these
samples very carefully and protect teample from heat sources. Nitrobodies
analyses requires omgallon sample collected in an acetaimessed amber glass
bottle with a Teflon® lined lid. No preservative is needed.

Fill the bottle with sample water and complete a sample tag with Sit¢shimple
ID), two-digit Tennessee County Code, Date, Military Time, Station Location and

Sampl er s. The primary samplerds name mu
b ox under preservative. Write HANitrobo
Analysesad pl ace an fAX0 in the box to the 1

bottle and place the sample in a-ipe bag (optional) and store on ice until
delivery to the laboratory.

(5). Semivolatiles Sample Collection

Semivolatiles analyses require a aalon sample collected in an aceteaimesed

amber glass bottle with a Teflon® lined lid. No preservative is needed. Fill the

bottle with sample water and complete a sample tag with Site No. (sample ID), two

digit Tennessee County Code, Date, Militaryn€, Station Location and Samplers.

The primary samplerdés name must be on th
preservative. Write fASemivolatileso in
pl ace an fAXo0 in the boxagtothe lotilecand plaae the . A
sample in a ziggype bag (optional) and store on ice until delivery to the laboratory.

Volatile and Petroleum Hydrocarbon Compounds

Since volatile organic compounds may be present in concentrations of micrograms per
liter, they may be lost when improperly handled. Avoid sampling in turbulent areas.
Collect volatile organic samples directly into the appropriateppeserved amber vial or
bottle (Table 8). All lids used for volatile organic samples must be Teflon@. liReur

the sample slowly down the side of the container to avoid turbulence that could produce
volatilization.

Slightly overfill bottles and vials to produce a convex meniscus without losing the
preservative. The lid may be used to capture a smallanof sample to help produce
the convex meniscus. A small amount of overflow should occur when the lid is
tightened down. After placing the lid tightly on the bottle or vial, invert it and tap on the
container while watching for air bubbles. If anybbles are present, repeat the process
with another clean preserved bottle or vial.
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(1). NPDES and TAL Volatile Sample Collection

To collect a NPDES or TAL volatile sample, filive 40-milliliters amber pre

preserved vials with Teflon® lined septgpsa Each vial is prereserved with 1:1
hydrochloric acid. To keep the sample together, place a rubber band around the five
vials. Fill out one tag and attach it to all five vials. Complete the sample tag with

Site No. (sample ID), twadligit TennesseeCounty Code, Date, Military Time,
Station Location and Sampl ers. The prim
tag. Check the AyesoO box wunder preser:
Organics under Analyses and write the specific requested anatyse® of the

empty lines. Place all five rubber banded vials in aype colorless plastic bag and

store on ice in a clean cooler until delivery to the laboratory for analyses.

(2). BTEX and GRO Volatile Sample Collection
To collect a BTEX or GROvolatile sample, fillfive 40-milliliters amber pre
preserved vials with Teflon® lined septa caps. Each vial ipreerved with 1:1
hydrochloric acid. To keep tleamples together plaeerubber band around the five
vials. Fill out one tag and attatrio all five vials.

Complete the sample tag with Site No. (sample ID),-digit Tennessee County

Code, Dat e, Military Ti me, Station Locat
name must be on the sample tag.PlaceGheck t
AX0 in the box beside Volatile Organics

requested analyses in one of the empty lines. Place all five rubber banded vials in a
Zip-type colorless plastic bag and store on ice in a clean cooler until geiovére
laboratory for analysis.

(3). EPH Volatile Sample Collection

To collect EPH volatile sample, fill onedallon prepreserved amber bottle with a

Teflon® lined lid. The bottle is prpreserved with 1:1 hydrochloric acid. Complete

the sampleag with Site No. (sample ID), twdigit Tennessee County Code, Date,
Military Time, Station Location and Samp!
on the sample tag. Check the Ayeso box
beside Volatile Orgaics under Analyses and write EPH in one of the empty lines.

Attach the sample tag to the bottle and place the sample irtgpaag (optional_

and store the sample on ice in a clean cooler until delivery to the laboratory for
analysis.
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Protocol D1 Surface Water Collections in Wadeable Rivers and Streams
Sampler

Adapted from U.S. Environmental Protection Agen@p02.Ecological Assessment Standard
Operating Procedures and Quality Assurance ManudrRégion 4. Atlanta, GA.

In streams and rivehallow enough to wade (generally less than 4 feet, unless there is a strong
current) submerge the sample container directly in the water column (gnajplesato collect

the sample. When a stream is very shallow, the sample container does not have to be
completely submerged. Use a disposable beaker to fill the bottle. If multiple sample containers
are going to be filled at the same station, fill the unpreserved sample (routinethérstthe
bacteriological, nutrients, and the metal samples I@stlect subsequent samples upstream of
the previous sample to avoid possible contamination from the substrate or previous
preservatives.

To collect a surface water sample using the sample container, wade to the thalweg, face
upstream and collect the sampighout disturbing the sedimentlf sediment disturbance is
unavoidable collect the sample upstream of the sediment plume or wait until the disturbed
sediment moves downstreartf.it becomes too deep to wade to thaltveg, sampling outside

the thalwegs acceptable as long as the location is in the channel and has sufficienNéoer

collect samples from bank, dock, pier etc. unless thalweg can be reached from thidf@oint.
sample is taken outside the thalweg, comments that describe the lowswto be recorded on

the sample request formRemove the lid without contaminating the lid or the inside of the
sample container. Grasp the bottle near the base and dip it midway in the water column.
Collect samples in one arching motion to avoidrigsihe preservative. If the sample bottle
contains a preservative, do not overfill it and displace the preservative. Tightly replace the lid
and shake preserved bottles to assure adequate mixing of the preservative.

After collecting the sample, wade lato the sample staging area and attach a completed
sample tag to the bottle. Place the sample inside-yp@bag (optional) and store on ice until
delivery to the laboratory. See Protocol C for general collection techniques and additional
precautionswhen collecting trace metal or lelevel mercury samples. Protocols H and |
describe the procedure for completing sample tags and Sample Request Forms.



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

Revision 4

Effective Date: August 1, 2011
Section .1, Protocol E: Padeof 2

Protocol Ei Surface Water Collections from a Boat

Sampler

Adapted from U.S. EnvironmentBrotection Agency 2002.

In streams, rivers, reservoirs, or lakes too deep for wading the best means of obtaining water
samples is from a boat either directly into the sample container or with the use of a discrete
depth sampler. Make all collectiofrem the bow of the boat while the boat is facing upstream.

Coll ect the samples upstream of the boatods mc
to be filled at the same station, fill the unpreserved sample (routine) fireh the
bacteriologecal, nutrients, and the metal samples.|aSbllect subsequent samples upstream of

the previous samples to avoid possible contamination from prior preservatives.

Collect subsurface grab water samples from the bow of the boat while the boat is facing
upstream. Remove the lid without contaminating the lid or the inside of the sample container.
Grasp the bottle near the base and dip it in the water column with a forward upstream motion.
If the sample bottle contains a preservative, do not overfill dt @isplace the preservative.
Tightly replace the lid and shake preserved bottles to assure adequate mixing of the
preservative.

To collect middepth samples, use a discrete depth sampler, such as a Kemmerer. Any
equivalent discrete depth sampler mayuked as long as it samples from the desired depth, is
constructed of a material that will not contaminate the sample, such as Teflon®, and is easily
cleanable. Reusable discrete depth samplers cannot be sterilized; therefore, bacteriological
samples cannde collected with this equipment.

The location and number of samples will vary depending on the purpose of the sample. In
reservoirs and lakes with little flow, multiple samples may be required to accurately represent
water conditions. Composite sples collected at quart@oints (Y%, %, %) may more
accurately represent water conditions for large bodies of water.

A Kemmerer is a cylinder, with Teflon® or silicone stoppers on each end, attached to a rope.
The rubber stoppers can be closed remotelly & weighted messenger. Lock the stoppers in
the open position to allow water to flow through the device as it is lowered to the correct depth.

When the Kemmerer reaches the proper depth (usualhdemth), slide the messenger down

the rope to closthe stoppers and capture a water sample. Raise the Kemmerer out of the water
by the rope. Open the valve on the Kemmerer to fill the appropriate sample bottles. Repeat this
process as many times as necessary to collect a sufficient volume of wallealtasshmple

bottles.

Collect an equipment blank (Section 11.B), before the sample is collected, on the clean discrete
sampling device at every tenth site the equipment is used to assure the sample is not being
contaminated by collection equipmentefBre reusable equipment such as a Kemmerer can be
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used, it must be properly cleaned to avoid the possibility of -@@msamination. See Section

I.H for laboratory cleaning procedures. If it is not possible to return to the EFO lab between
uses, discret or intermediate sampling devices may be field cleaned between sites using field
cleaning procedures in Protocol C.

Measure water quality parameters (DO, pH, temperature, and conductivity) at each sample site.
Rinse the probes with surface water prmmieasurement. If the cord on the water parameter
probe is long enough to reach nudpth in waters 10 feet deep or less, lower the probe to the
mid-depth and allow it to equilibrate. For sampling in waters deeper than 10 feet, measure the
water paramets at a depth of 5 feet, unless a different depth is specified in the criteria or by the
study objectives. Some studies may require additional readings to measure water quality
profiles.
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Protocol Fi Surface Water Collections from a Bridge
Sampler
Adapted from U.S. Environmental Protection Agency. 2002.

The primary concerns when sampling from a bridge is the safety of personnel and the integrity
of the water sample. For the safety of staff as well as motorists, follow OSHA precautions from
Manual on Uniform Traffic Control Device€l993) outlined in Procedure I.D. If the stream is
wadeable, it is recommended that samples not be collected from the bridge. Generally, the
sample should be collected in the thalweg. The location, depth, and nungznmes will

vary depending on the purpose of the study.

Collect the samples from the upstream side of the bridge. Handle the sampler carefully to avoid
dislodging dirt and other contaminants from the bridge into the satopkainer or sampling
device.

1. Subsurface sample collection

Subsurface samples may be collected from a bridge directly into the appropriate sample
container with the use of a bottle holder connected to a long hamdigpe and bottle
holder, or an intermediate sampling devicédf an intermediate device is used, collect an
equipment blank (Section 11.B) at every tenth sample after the equipment is cleaned and
before samples are collected to assure they are not being contaminated by the collection
method.

Due to likely contarmation, chemical samples may not be collected from a PVC plastic
bucket or bailer. A properly cleaned (Protocol)Oeflon® or High Density Polyethylene
(Nalgene®) bucket or bailer may be used to collect metals (other than trace level metal or
mercury), ntrient, and routine samples. EPA recommends use of a Teflon® bucket or
bailer to collect mercury samples. Samples for trace metal analyses must be collected using
the modified clean technique (Protocol C).

Subsurface organic samples may be collectgd the use of a properly cleaned stainless
steel bucket or bailer. Bacteria samples must be collected using a sterile container.
Subsurface bacteria samples may be collected from a bridge, pier, or bank directly into a
sterile sampling container usindattle holder connected to a long handeope and bottle
holder, or into a sterile intermediate sample container. Sterile disposable containers or
intermediate samplers that can be sterilized without being damaged by autoclaving may also
be used to dtect bacteriological sampleslf multiple sample containers are going to be
filled at the same station, fill the unpreserved sample (routine) first, then the bacteriological,
nutrients, and the metal samples last.
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2. Mid -depth sample collection

If the sudy objective requires midepth chemical sample collection, a discrete depth
sampler may be used to collectdrtiepth samples. See ProtocofdZ specifications, use,

and field cleaning procedures of discrete depth samplers. Protocol I.H discusses lab
cleaning procedures for sampling equipment. Collect an equipment blank (Section 11.B) at
every tenth sample collected using a discrete depth sampler to assure the sample is not being
contaminated by collection equipment.

A peristaltic pump may also besed to collect chemical water samples if the bridge is no
more than 25 feet above the water surface. A weighted line attached to the tubing may be
lowered into the water to any depth. The pump can pull a surface water sample through the
tubing approximadly 25 vertical feet. The appropriate sample containers may be filled
directly from the outlet tubing attached to the pump. Check the outlet tubing periodically
for contamination and replace as necessary.

Since neither the discrete depth sampler nor gkestaltic pump can be sterilized,
bacteriological samples cannot be collected using these devices.

3. Water Parameter Measurements

If the cord on the water parameter probe is not long enough to reach from the bridge to the
water, a plastic (PVC is aeptable for this use) bucket attached to a rope may be used to
collect water for reading water parameters. Rinse the bucket (Section I.H) once with surface
water before the water is collected for the water parameter readings. If the bucket gets
visibly dirty, muddy or oily clean the bucket according to the figl@aning procedure in
Protocol C Rinse the probe with surface water from the site before placing it in the bucket
to read water parameters.

Fill the bucket with surface water and retrievavith the rope. If water parameters will be

taken from the same bucket used to collect chemical surface water samples, fill chemical
sample container before taking water parameter readings. Place calibrated instantaneous
water parameter meter(s) in thecket of surface water, when measuring dissolved oxygen
turn on the circulator, and allow the probe to equilibrate before recording results. Some
dissolved oxygen probes do not use a circulator, therefore the water does not have to be
stirred. For duptiate readings, dump the water from the initial reading and refill the bucket
with surface water. Record the results and rinse the probes with rinse water (tap water) after
use at each site
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Protocol G Composite Sample Collection

Sampler

Adapted fromU.S. Environmental Protection Agency. 2001.

This method is a standardized way of collecting a representative composite sample, ensuring
that it does not deteriorate or become contaminated before delivery to the laboratory.
Composite samples are mostnamonly collected as part of NPDES compliance monitoring
although it may be appropriate for other types of studies. When collecting a compliance
sample, most aspects of monitoring, including sample location and collection method, will
be specified in the&NPDES permit. If the sample location is not specified in the permit,
collect the sample between the last discharge and the receiving water. Generally, mid
depth, center of the flow, in an area with the highest turbulence is the best location for the
intake line.

A composite sample is a combined or composited series of discrete, equal samples collected
over a temporal or spatial range. Time (temporal) composite samples are made up of a
number of discrete samples of equal size collected at equal tieneals into one container.

Flow proportional (spatial) composite samples are composed of a number of samples sized
relative to the flow. Automatic samplers may be used to collect composite samples either
for collecting several aliquots at frequent ineds or to collect continuous samples. Flow
proportional samplers are activated and paced by a compatible flow meter. The choice of
time composite or flow proportional depends on permit requirements, variability of flow and
concentration of pollutants.

Any automatic sampler meeting the following specifications may be used to collect

composite sampl es. It is preferable to use
field conditions do not allow for the installation of TDECs automatic samplertizad
facilitybébs automatic sampler meets these sp

Automatic Sampler Specifications:

Automatic sampler must provide refrigeration either by mechanical means or ice.
Automatic sampler shall be capable of eoting a large enough sample for all
parameter analyses (each aliquot must be at leagnilll@ers).

Automatic sampler must have adjustable sample volume.

Automatic sampler must provide at least 20 feet of lift.

Pumping velocity must be at least tweftiisecond.

Minimum inside diameter of intake line is ¥4 inch.

No PVC plastic or metal parts may come in contact with the sample water if it is
being analyzed for organics or metals.

O¢ O«

O¢ O« O¢ O¢ O«
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1. Cleaning and Maintenance

Remove contaminated tubing before cleaning eeplace with new tubing before the

next sample collection. Thoroughly clean the automatic sampler between uses, (Section
I.H) and check for any damage or needed repairs. Inspect the desiccant and batteries and
replace if necessary. Test the manual aridraatic operation of the automatic sampler

to make sure it is operating correctly. Check the pumps function in forward, reverse,
automatic, and run the automatic sampler through at least onepurgepurge cycle.
Compare functi on gpegcdidatiosst manuf acturer 6s

Foll ow manufacturerds instructions to mak:¢
Develop calibration and use SOPs for each brand and/or model of automatic sampler
used in each EFO. Keep all calibration and repair records inral bogbook.

2. Safety

Powderfree nitrile gloves must be worn when installing sampling equipment or
collecting samples to avoid contamination of the sample and to provide pot&otin
possible health risks. Nitrile gloves should nobe assumed to prowdadequate
protection from acids or hazardous materials.

3. Installation of Automatic Sampler

Power must be available for the entire san
may be used. I'f the facil i trprébatterpmowee r i S
must be used. Install new tubing (Silastic®, or equal, in the pump and Tygon®,
Teflon®, or equal in the sample train) in the automatic sampler before deployment.
Collect an equipment blank on the automatic sampler at ten percentsiatthe

Before installation, test the rinse, pugemppurge cycle at least once. Also, check the
pump volume at least twice using a graduated cylinder. Each aliquot must be at least
100-milliliters. Test flow proportional automatic sampler operatioth the flow meter

to make certain it is operating properly.

After the automatic sampler and tubing is placed in the proper location, program the
sampler. For time composite samples, program the automatic sampler to collect at least
100-milliliters aliquots at the permit specified frequency. For flow proportional
samples, program the automatic sampler to collect at leasmilldl@ers aliquots at
intervals based on the flow.

The final total volume must be sufficient to conduct all required analyseither
collection method. If possible, install the automatic sampler where specified in the
permit. Position the intake to draw wastewater from thechahnel at midlepth. If a
facility disinfects with chlorine, install the automatic sampler igasth of chlorination.
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4. Special Precautions for Metal and Organic Samples

If metal samples are to be collected, rinse the eatitematic sampler witheagent
gradewater. Pump about a half a gallon of reaggmaide rinse water through the system
and digard. For organic samples, usganicfree reagengradewater for rinsing and
flushing. Pump about one and a half gallons of orgaeEreagenigradewater into the
composite sample container for distribution into the appropriate blank container.

For metal samples, add nitric acid to the metals blank container for preservation. If the
automatic sampler tubing is attached to a metal conduit pipe, install the intake tubing
upstream. Wrap the submerged portion of the conduit pipe with a protectrer bar
such as duct tape.

5. Securing Automatic Sampler

Secure the automatic sampler in such a way as to prevent tampering with the sample. At
a minimum, place a lock and signed and dated custody seal on the automatic sampler
housing. Some locations may vag additional security measures. Custody seals may
also be placed on sampling pole and tubing line.

6. Retrieving the Automatic Sampler

When the compositing period has ended, remove the sample from the automatic sampler

and thoroughly mix the composisample. After the sample is well mixed, pour the
composite sample into the appropriate, properly preserved sample container(s). Attach a
completed sample tag to each sample bottle and complete the Sample Request Form.
Write the Site No. (sample ID), twdigit Tennessee County Code, Date, Military Time,
Station Location, and Samplers on the samp
on the sample tag. Check the AComposite
sample type and if it contains a presgive. Place the labeled sample bottle in a zip

type bag (optional) and store in a cooler on ice until delivery to the laboratory.

For routne inspections, offer the perteie a split sample. Collect all sampling
equipment and perform appropriate cleg and maintenance on the automatic sampler
upon return to the EFO.
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Protocol H - Sample Identification Tags
Sampler

Each sample must be correctly identified as to where, when, and by whom it was collected, how
it was preserved and what analyses meeded. TDH Environmental Laboratory provides
sample tags that havbeen approved by EPA (Figurg 4If using another TDEC contract
laboratory, obtain tags containing the same identification information, from that contract
laboratory. Use only nearasale ink on the sample tags. It is recommended to use waterproof
ink or ballpoint pens. Draw one line through any mistake written on the tag. Do not use white
out. If a sticker label is attached to the sample tag, it must adhere well enough thaitibeann
removed without damaging the tag. Clear packaging tape may be applied over a completed
sample tag to assure the sticker will adhere and prevent the ink from smudging. Write legibly.
All tags or stickers must include the following identificatioformation.

1. Billing Code 7 Write the billing code of the program area that will pay for the analyses
of the sample. Only approved billing codes may be used.

2. Project/Site No.7 Write the site number or station ID number that uniquely identifies
where tle sample was collected. This must be filled in. (For example PUNCHO01.5GE.
See Protocol B for specifics on assigning station numbers.) This is one of two places
where the QC type is identified on the tag. (For example, a trip blank on Puncheoncamp
Creek is PUNCHO01.5GHB.)

3. County T Write the twodigit Tennessee County Code number, Tennessee County
Number (TN CO NO). (See Appendix A for a complete county list.)

4. Month/Day/Year 1 Write the date the sample was collected.

5. Time T Record the sample collton time in military time (24hour clock). Each
sample will have a different time of collection to meet the requirements of the sample
logger.

6. Designatei Indicate whether the sample was a composite (comp.) or grab.

7. Station Location i Write the name bthe waterbodyalong with adescription of the
location at which the sample was taken. Use specific street names and/or crossroads or

name of facility with discharge and other features present on maps.

8. Samplersi The primary sampler mustrite their full name. The other samplers should
initial.

9. Preservativel Mark the appropriate box. No, if the sample is not preserved. Yes, if
the sample is preserved.
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10.Analysesi Place a check or X beside the general type of analysis pef@medon
the sample If the needed analyses are not listed, write in the analyses type on one of the
blank lines under Analyses.

11.Remarks 7 Write comments regarding the sample in the remarks box. Write any
warnings, such as hazardous, that the analyst may need to berattasebox. Label
quality control samples, such as duplicates, field blanks, trip blanks, or equipment
blanks in this box. For bacteriological analyses, list the type of analysis needed and if
dilution is required. (See Protocol A for additional infatran on bacterial analyses.)

Designate
COMP
GRAB O

Preservative:

Noo Yeso:

Time

' ANALYSES

County: [Month/Day/Year:

Samplers:

BOD, Solids

COD, TOC, Nutriente 01
Microbiclogicals O
Cyanide O

Metals - a
Extractable ©Organics O
Volatile Organics =]
Petroleum HCs O
Pesticides/PCBs ]
Radicchemicsl o
Biclogical [l
Orthophosphate O

Project/Site No:

Remarks:

Station Location

=

leld #:

Billing Code:

Lab Sample No:

Figure 4. External Sample Tag.
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Protocol | - Sample Request Forms
Sampler

Write legibly and complete all information on the Sample Request Forms. Draw one line
through any mistake written on the form. Do not use wbite The TDH Environmental
Laboratory provides Sample Request Forms, printed on No Carbon Required (NCR) paper.
Always use the most recent version of the Sample Request Form. Keep the yellow copy of the
Sample Request Form in the project file. Compgenerated formspreprinted forms, and
copied formscan also be used if they are current. A copy of these formsbaustpt in the
project file. An example of a properly completed sample request form is provided in Appendix
A.

If using another TDEQ@ontract laboratory, obtain the appropriate sample request sheets from
the contract laboratory. Complete a separate Chain of Custody (Appendix A) if any sample
request sheet other than those provided by TDH Environmental Laboratory is used. All sample
request forms must include the following information.

1. Header Information

Completely fill out the gray portion in the upper left hand corner of the TDH Environmental
Laboratey Sample Request Form (Figure 5

a. Project/Site Noi Fill in the unique prgect number, if any, designated by the program
area/sampling agency. This does not need to be filled in if no project number is
associated with the sample. If there is a designation specified by the EFOs that is used
to identify samples and sites, othtean the station ID number, that designation goes
here.

b. Project Namé& Write the specific project name or focus of the field investigation in this
blank. If a name is associated with the Project/Site No., write it in this blank. For sites
that are parof a larger investigation such as watershed, ambient, 303(d), TMDL,
ecoregion, antidegradation, EMANSA write the study name in this blank. This does
not need to be filled out if there is no project or study name associated with the sample.

c. Station Numberi The station ID number uniquely identifies the location where the
sample was collected. Write the station ID in this blank. The station ID number must
be completed. (For example PUNCHOO1.5GE. See Protocol B for assigning station
numbers.) Thiss also where the QC type is identified on the tag. (For example a trip
blank on Puncheoncamp Creek is PUNCHO001.59@GE

d. Countyi Write the designated twdigit Tennessee County Code number, Tennessee
County Number, (TN CO NO) in this blank. See Appemlifor a complete county list.
Do not use the WPC letter designation.
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Descriptioni Write the name of the waterbody along wililescription of the location

at which the sample was taken. Use specific street names and/or crossroad or facility
name with éscharge and other features present on maps. The description should match
the description recorded for that station in the Water Quality Database.

Stream Milei Write the stream mile (or river mile) where the sample was collected.
This should be as agrate as possible.

Depthi Write the depth at which the water sample was collected if a discrete depth
sampler was used to collect the sample. This line may be left blank for subsurface
samples.

Matrix i Write the sample medium. (For example watedjraent or industrial waste.)

Collection Daté Write the date the sample was collected.

Time i Write the time the sample was collected recorded in military timeh¢ed
clock). Each sample will have a different time of collection to meet the requiremien
the sample logger.

Sampl er & frintNagiblethe first and last name of the primary sampler. The
Sampl er 6s Name must fGokectdd Bgsigsatnmen the ahaie of a s
custody and the sample identification tags.

Sampling Agency Write the agency for which the sample was collected. (For example
WPC.)

m. Billing Code’i Write the TDEC billing code or cost center assigned to various TDEC

programs, for purchase of laboratory services. (For example 320.34 327.34
58061.) Use tlh same billing code for QC samples as the other samples.

If Priority, Date Needed Only fill out if the analytical results are needed by a particular
date such as a prograsetermined priority or health effect emergency. ASAP is never
appropriate. Dot designate a priority date for routine sample collections (the agreed
upon turraround time is 25 business days for chemical sample and 7 business days for
bacteriological samples).

Send Report ToWr i t e the personds nameepatistobaddr es

sent. Also write the managemame of the Planing and Standards Section (PAS)
Central OfficeQC coordinatorDWPC for allresults from surface waters.

Contact Hazardl List any known hazards related to the sample (radiological, icaém
or biological). If there are no known hazards wfiteknowro or finone knowrd Do
not write none since there is always the possibility of an unknown hazard.

t

h
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State of Tennessee — Environmental [.aboratories "»-r%
PLEASE PRINT LEGIBLY '%;%;,i ] .
B Cypress Creek (@ Chulahoma Rd.
_PROJECT/SITE NO. N PROJECT NAME 303(d)
STATION NUMBER CYPREO10.8FA COUNTY 24
| DESCRIPTION Cypress Creek (@ Chulahoma o e
STREAM MILE 108 DEPTH MATRIX Water ]
COLLECTED: DATE “)—{ (-0 TIME |lID )
| SAMPLER’S NAME (printed) S3eAoni € tdarly : ]
| SAMPLING AGENCY TDEC - DWPC _ —/ BILLING CODE 327.34 58061
| 1IF PRIORITY, DATE NEEDED - N
SEND REPORT TO: Joellyn Brazile E70-M B
Greg EFOM NCO S v B
CONTACT HAZARD Unknown

Figure 5. SampleRequest Form Header Information

2. Reguested Analyses

Designatewhldi h  an a |

yses

need to be performed on

left of the requested analysis (Protocol A) on the Sample Request Form(s) (Appendix A).

Choose the needed analyses, but carefully consider cost. Write any special notations, such

as requested dilution or lelevel analysis, beside the needed analysis.

Minimally sample any 303(d) Listed waterbody for the cause(s) for which it was listed.
Ecoregion, ambient, and watershed monitoring stations have a set parameter list (Table 6).
Appendix C lists the needed analyses for metal, organic enrichment/DO, nutrient, and

pathogen TMDL development.

Contact the TMDL manager for additional analyses for

TMDL development that may be needed. Consult WPC anWiaatr Quality Monitoring
and Planmg Workplanfor specific details on planned sampling objectives.

3. Field Determinations

Collect the suiace water samples and measwiager parameters upstream of the chemical
and bacteriological sample area. Use calibrated instantaneous water paragtets for all

field measurements of water parameters (Protocol J). The readings for each parameter are

recorded in the appropriate boxes labeled Field Determinations at the bottom left corner of
the Chemical Request Form (Figurg 6Record all readgs on the Chemical Request Sheet
in the units specified on the sheet.

Specific conductivity must be recorded in micromhos per centimeter or microsiemens per

centi meter

(emhos/ cm

or uS/ cm), di ssol ved

equivalent to milligram per liter (mg/l), and temperature in degrees Centidi@jle If

meter readings are in other units, record the exact readings in the field survey form or field
book. If a temperature correction factor must be applied, record the exact readings in the
field sheet or book along with the correction factor and cetioe corrected Vae on the
Chemical Request SheeRecord the converted readings in the field determination box on

the Chemical Request Sheet.

Record any additional field parameters such as turbidity or

suspended solids under thiber category and iede units.

t

f

(
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Write legibly to avoid errors in data interpretation. Since only one value can be entered in
TDHOG s Laboratory I nformati on Management Sy
duplicate readings on the Chemical Request Form. Record all readitiys foeld survey

sheet or field book. If the readings are not recorded on the Sample Request Form, send the
readings directly to PAS to ensure readings will be eniertte Water Quality Database.

FIELD DETERMINA TIONS Temperature 43, 1/
pH 7. 1% Chiorine, residual
Conductivity [ 0%, 2 Cther

Dissolved Oxygen 9, (A9

Figure 6. Sample Request Form Field Water Parameters

If, after the drift check, the meter was found to be off by more than 0.2 units for pH,
temperature or dissolved oxygen calibrated in mg/L or more than 10% for conductivity or
dissolved oxygen calibrated to 100 % air saturation, writéNanbefore thereading on the

field survey sheet for all sites visited between the initial calibration and the drift check. The
ANO designates questionable readings. Also, puiNibefore readings on the Chemical
Request Form. If the Chemical Request Form has alreeen turned into the laboratory,

fax the field data sheet to PAS and to appropriate laboratory to assure the readings are
flagged as questionable when they are entered into the Water Quality Database.

. Chain of Custody

TDECOGs Offi ce elfrequides rthathea ¢hainCob custady (Figure) e
completed for any sample that has the potential of being used in court, reviewed by the
Water Quality Control Board, or involved in state hearings. Therefore, all samples are
potentially legal and the iagrity of the sample must be beyond question. It is required that
the chain of custody be completely filled out and maintained iprbject file. See Section

II.D for additional information on the chain of custody.

The entire right column of TDH Bni r on ment al Laboratories6 Cl
Anal ysis Request Form(s) is TDECOG6s official
Counsel has approved these forms. If using a TDEC contract laboratory other than TDH
Environmental Laboratory, a sepge chain of custody must be completed (Appendix A).

The chain of custody follows the sample through collection, transfer, storage, analyses,
quality assurance and disposal. Each person responsible for the sample signs, dates, and
records the time whesamples are transferred into their custody. The TDH Environmental
Laboratories maintain the chain of custody as well as a separate Sample Control Log and
Manifest and Interlaboratory Chain of Custody for samples transferred between laboratories.
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a. Chan of Custody (Required)

(1). Collected byi The primary sampler must sign the first line (first and last name)
followed by the date and military time of collection.

Delivered toi Write the name of the person or place where the sample was
delivered andhe date and military time it arrived each time the sample changes
hands. There are three correct options for completing this section:

@ I f the sample is delivered directly
and/or the name of the lab personnel wieived the sample in this blank.
(b) If another staff member takes custody of the sample, write their name in this

blank.
(c) If a mail, bus, or courier service is used to transport the samples to the
| aboratory, write the inthsblahk.ofheat i on

shipping receipt becomes part of the chain of custody documentation and
must remain with the chain of custody paperwork

(2). Received byi If the sample is transferred to someone else for delivery to the
laboratory, including mail, busourier service, or TDEC staff, the recipient must
sign their first and last name followed by the date and military time of receipt of
the sample.

Delivered toi Write the name of the person or place where the sample was
delivered and the date and naly time it arrived. See (1).

(3). Received by If the recipient of the sample gives the sample to a third person for
transport to the laboratory, the receiver must sign their first and last name on this
line and fill in the date and military time ofaipt of the sample.

Delivered to- Write the name of the person or place where the sample was
delivered and the date and military time it arrived. See (1).

(4). Received in Lab by The person in the lab who receives the sample signs their full
namefollowed by the date and military time the sample was received in the lab.

Logged in byi The person in the laboratory who logs in the sample signs their full
name followed by the date and military time the sample is logged in.
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b. Chain of Custody Addional Information (Required per OGC)

(1). Approximate volume of sampleWrite the approximate quantity of all samples
collected.

(2). Nearest town or city Write the name of the nearest town. You can also write the
name of the nearest geological featto the collection point or the latitude and
longitude.

(3). Others present at collectidn List all people (other than the primary sampler)
present when the sample was collected.

(4). Number of other samples collected at same time at this poilitite the total
number of additional bacteriological, chemical, biological, algal, or fish samples
collected at this station during theampling event All analyses requested on the
same Sample Request Form are considered one sample. For example, if
bacteiological, routine, nutrient, and metals were the only bottles filled at a given
site and the Inorganic Analysis Sample Request Form is the only form completed
then these bottles are all considered the same sample. However, if organic volatile
and biologcal samples were also collected at the same time the answer would be
two additional samples.

(5). Field collection procedure, handling and/or preservation of this saimfl¢his
WPC SOP was followed, writB?WPC SOB in this line. Denote any deviation
from WPC protocol here.

(6). Mode of transportation tolabRecor d t he sampl eds met hoc
laboratory (i.e. State vehicle, Greyhound bus, courier etc).

(7). Sample/cooler sealed hylf a custody seal is required (see Protocol @ she
primary samplerds full name after the <c
dated cutody seal.

(8). Date sample/cooler sealédNrite the date the sample or cooler was sealed with a
signed and dated custody seal.

(9). Remarks' Write any special otations here. Include any stream description notes
that may affect the sample such as heavy rains, algae, silt etc.
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Inorganic Analysis

Laboratory Number
Branch Lab Number

e ——————
Chain of Custody and Supple mental information
Only one chain of custody form is required per sample

set or point (if all collegted at same time)
1. Collected by 2 2 Y
Date O () Aime /L35

Delivered to (;,;745_/ Lab

Date_(13/0«/3S Time /%3S
2 Received by
Date Time
Delivered to
Date Time
3. Received by
Date Time
Delivered to
Date Time

4 ReceivedinLabby  Joy o< go Dok
Date pF/04/03 Tme /435
Loggedinby I,

Date 0§/ 04 /03 Tme /5 3 &

Additional Information
1. Approximate volume of sample /. 5~ GQ//cm
vy

2. Nearest town or city M), rfeeslooro, A/
3. Cthers present at collection O uincy  Canwade
f

4. Number of other samples collected at same time at
fthis point —()

15. Field collection procedure, handling and/or
Joreservation of this sample - (JPC SOP

6. Mode of transpartation to lab -State Velicle

r?_ Sample sealed by 7 )
|8. Date sample sealed/ (/)5 /N2
IS. Remarks i

RDA 1827

Figure 7. Sample Request Form Chain of Custody
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Protocol Ji Instantaneous Field Parameters

Sampler

Adapted from U.S. EnvironmentBrotection Agency 2002

Measure dissolved oxygen, pH, temperature and conductivity at each chemical or
bacteriological monitoring station after samples are collected and before flow is measured or
macroinvertebrate samples are collected. Place theepupstream of where surface water
samples were collected. If necessary, samples can be collected at the time of measuring field
parameters but it is necessary to measure the field parameters upstream of the collection point.
Allow readings to equilibrat before recording measurements. Record the average of
appropriate duplicate readings (see QC protocols) on the Chemical Request Form under Field
Determinations (This is the value that will be recorded by the lab and entered in the water
quality database) Document all duplicate readings on the field survey stregor in the field

book If equipment becomes inoperable in the field, routine watershed and ecoregion
monitoring continues without taking field measurements and field parameters are flagged wit
IF (instrument failure). If monitoring is for TMDL or 303(d) listed waters for DO, pH,
temperature or mining, sampling is rescheduled when properly functioning equipment is
available.

Label all meters as property of the State of Tennessee, Departihéitvironment and
Conservation. Assign each meter a distinct identifying designation, (i.e. letter or a portion of

the serial number) for calibration, maintenance, and deployment records. Mark each meter with
this designation. bRreon the Feld tSiney Sheet. dvrpioke ol D nu
individual meters meeting the following minimum specifications may be used (Table 9).
Beyond following the instructions in this SOP for calibrating, maintenance, and logging
procedures, it is also recommendedeferto manuf act urer éds i nstructio

Table 9: Instantaneous Probe Minimum Specifications

Parameter Range Accuracy Resolution

Temperature -5°C to 45°C +/- 0.20°C 0.1°C

Specific Conductivity | 0to +/- 1% of reading 4 digits
100,000*umhos/cm

pH 2 10 12 units +/- 0.2 units 0.01 units

Dissolved Oxygen 0 to 20 mg/L +/- 0.2 mg/L 0.01 mg/L

* Areas of mining or other high conductivity/low pH may need a higher range.
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1. Calibrate Meter(s) i Meters only need to be calibrated if they are going to leel tisat

week. At the beginning of each week or day or within 24 hours of use, in the EFO lab,
I par ameters
instructions. Conductivity and pH probes are calibrated weekly with rdt &heck
performed daily upon return (or at the end of the sampling period if overnight travel is
involved). The drift check can be performed the next morning if time is a factor.

ca

probes must be recalibrated when the drift check is out of tleptadde range, otherwise

brate

met e

r(s)

for al

t hat

The

calibrating these probes once a week is acceptable. A drift check should be performed
weeklyfor temperature. DO probes are to be calibrated each morning of use and at each site
where necessary (see # 2). Drift checks for Dbgsoare not necessary if the meter was

recalibrated in the field.

If probes are factory calibrated, check readings against the

appropriate standards to ensure the calibration is still accurate. Maintain calibration SOPs
for each type and/or brand of meteKeep all calibration reeds in a bound logbook
(Figure 8. Include the date, meter designation, project name/number, initials of calibrator,

parameter, standards used, meter reading, and adjustments.

Also,

record routine

maintenance and repairs imetlogbook. Some probes must be sent to the manufacturer for
calibration. Other probes must be replaced when they no longer maintain their calibration.
manufacturer 6s i

I n

t hese

cases

, refer

t o

To check the calibration of the temperatuyorobe place an ASTM thermometer in a
container of room temperature water large enough to submerge the temperature probe.

Pl
re

ace

ading

t he

to the

met er I n

t he

water
t her emmmet eabbyradpgusg

bat h

and
h

al
h d

necessary. Coordinate with TDH laboratory to include the ASTM thermometer in their
annual thermometer calibration check against the ASTM certified thermometer. Record this
information in the calibration log.

EFO Meter Calibration Log

Date | Meter | Project | Init. | Parameter Standard | Reading | Adj | Comments

3/6/02 | YSI-A | Davis | JEB | Conductivity | 142 120 142 | Cleaned
Ck contacts

3/6/02 | YSI-A | Davis | JEB | Conductivity | 142 140 NA | Drift Check
Ck

Figure 8: Meter Calibration Log

ns:

| ©
ma
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2. Calibrate DO Probe i The DO probe must be calibrated using either Winkler Titration
(mg/l) or air calibration (% saturation) each morning prior to use. Most probes
automatically compensate for temperature changes. Some probes alsatiaatiym
compensatdor pressurechanges. An ASTM r calibrated thermometer and/or a handheld
barometer must be carried in the field if the probe does not compensate for temperature
and/or pressure changes. It is only necessary to recalibrate the psites @where there is a
significant elevation, pressure or temperature change and the meter does not automatically
compensate. A significant change in elevation is 1000 feet. A significant change in
pressure is £20 mm Hg (higher or lower) or when a stioomt comes through the area. A
significant change in temperature includes any =5°C change in temperature (higher or
lower). If the DO probe is air calibrated, changes in pressure do affect concentration
readings. Record the air calibration at the gitea calibration log in the field to the
specified resolution in Table 9.

3. Probe Placementi Ideally, measure water parameters after collecting chemical and
bacteriological samples and before measuring flow or collecting other samples (i.e.
macroinvetebrate, periphyton). Turn on the meter(s) and if there is a DO stirrer, be sure it
is activated. Carefully place the meter(s) in the thalweg upstream of the chemical and
bacteriological sampling area. Suspend the probe(s) in the water column se iadoe
touch the bottom. If the water is too shallow to suspend the meter(s), carefully lay it on its
side on firm substrate (preferably rock). Do not allow the probe(s) to sink into soft
substrate.

Stand downstream of the probe, being careful noisturd the substrate in the area of the
probe(s). Allow enough time for each reading to stabilize before it is recorded. Depending
on the meter, it may take a couple of minutes for dissolved oxygen to equilibrate. Record
initial readings in the field rtebook or the field survey form to the specified resolution
(Table 9). The multparameter probe may also be placed in a bucket filled with surface
water with the DO stirrer activated and allowed to equilibrate. Rinse the bucket and probe
once with surfae water before placing probe in the bucket of water.

4. Duplicate Readings- Take duplicate measurements at each site. If time is a constraint
(short sample holding times or daylight), duplicate readings may be reduced to the first and
last site eaclday. To take a duplicate measurement, lift the probe completely out of the
water, wait for the readings to change then return it to the original location or slightly
upstream if the sediment was disturbed. Allow the meter to equilibrate before recording
readings. If the readings are off by more than 0.2 units for pH, temperature, and DO in
mg/L or off by more than 10% for specificonductivity, repeatthe procedure until
reproducible results are obtained. Recalidreadingsin the field notebook or thé&eld
survey form. All results are to be recorded to the resolution specified in Table 9. Rinse the
probes with tap water after use at each site to avoid contamination. For water parameters
collected with a bucket from a bridge or dock, dump the waten the first sample and
refill the bucket with sample water before taking duplicate readings. Place the probe in the
bucket, if there is a DO stirrebe sure it is activated and allow it to equilibrate before
recording water parameter readings.
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5. Recad Field Parametersi Document the field parameters in the field determination boxes
at the bottom left of the Sample Request Forms (Appendix A). If duplicates were taken,
record the average of the acceptable duplicate readings on the Analysis Requoest For
Specific conductivity must be recorded in umhosfmuS/cm dissolved oxygen in ppm
(mg/l), and temperature fiC. If meter readings are in other units, record the exact readings
in the field survey form or field book and record the converted readimghe field
determination box on the Chemical Request Sheet

6. Drift Check 7 Without postcalibration checksthe accuracy of the watgrarameter
measurementsannot be demonstrated. At the EFO lab, perform a drift check on each meter
at the end othe day (or at the end of the trip on multiple night trips) and record results in
the logbook (Figte 8. Drift checks can be done in the field as long as you have the proper
equipment. To check that the probes have maintained their calibration for phida
conductivity, C 0 nmgsaagainst thé apprqpriate Ipshd conduckvidyd |
standards. Adjust calibration if the probe is going to be used again that wéek.t he met er
calibration is off by more than 0.2 for pH or more than 10% for gotdty, all readings
between the initial calibration and the drift check must be ndaglsequestionable (N). To
checkthat he probes have maintained their calibr
readings against a standard ASTM thermometet. ife met er 6 s cal i br at i «
than 0.2, all the readings between the initial calibration and the drift check must be marked
as questionable (N). When the DO probe has been air calibrated in the field due to pressure,
elevation or temperature aiges, a drift check is unnecessary at the end of the day. If the
DO probe was not realibrated since leaving the baskice, a drift check (Winkler or air
calibration) should bperformedat the end of thedayl f t he met er 6s <cal i b
morethan 0.2 mg/L (Winkler) or 1% (air), all readings between the initial calibration and
the drift check must be marked as questionable (N). On stream survey sheets and Chemical
Request Forms, precede all questionable readings witfiNan(questionable daja If
Chemical Request Forms have already been submitted to TDH Environmental Laboratory,
notify the Planning and Standards Section in writingh@l or fax) of questionable readings
so they may be noted in the Water Quality Database.

7. Other Parametes i some multiparameter probes contain sensors for other water quality
parameters such as turbidity or suspended solids. If these parameters are also measured,
they should be calibrated following manuf a
checksperformed at the end of each wedBuplicate measurements should be taken at each
site and recorded on the stream survey form and/or field book as well as under other field
determinations on the sample request form submitted to the laboratory.
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Protocol K'i Continuous Monitoring Field Parameters
Sampler
Adapted from U.S. Environmental Protection Agen2902

Some sampling objectives will require continuous monitoring of field parameters to document
daily fluctuations. Continuous monitoring mgttarameter probes log water quality parameters

at regular intervals up to several months. Current studies suggest that probes should be
deployed for at least 2 weeks to accurately gauge water parameter fluctuations. The length of
deployment will dependn the study objectives. Often diurnal probes are used to monitor water
conditions in the low flow months during late summer and early fall. Continuous monitoring
probes meeting the following specifications may be used (Table 10).

Table 10: ContinuousMonitoring Probe Minimum Specifications

Parameter Range Accuracy Resolution
Temperature 0°C to 50°C +/- 0.2°C 0.01°C
Specific Conductivity |07 100,000 +/- 1% of full scale

umhos/cm* or to 4 digits

maximum study
requirements
PH 0 to 14 units +/- 0.2 units 0.01 units
Dissolved Oxygen 0 to 20 mg/L +/- 0.2 mg/L 0.01 mg/L
* Areas of mining or other high conductivity/low pH may need a higher range.

The continuous monitoring meter must be completely submerged in water throughout the study
to record wagr parameters. At least 6 inches of water are required to submerge the probe. To
produce manageable data, it is recommended that the probe be set to measure water parameter
readings no more frequently than every 30 minutes. The sensors are verysmabeecareful

with the probe, especially when the sensor end cover is off for cleaning or maintenance.

Label all meters as property of the State of Tennessee, Department of Environment and
Conservation. Assign each meter a distinct identifying nur{iber serial number, letter, or
number) for calibration, maintenance, and deployment records. Mark each meter with this
designation.

1. Pre-deployment calibration Checki Many continuous monitoring mwparameter probes
are factory calibrated. Itisobeessary to check the meterds ca
has not drifted. The morning of the deployment or within 24 hours prior to deployment, at
the EFO || ab, check the meterds calibration,
calibration and maintenance SOPs for each model and/or brand of meter. Keep all
calibration check reeds in a bound logbook (Figure).8 Include the date, meter
identification number, project name or number, initials of calibrator, parameter, standards
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used, metereading, and adjustments. Also, record any maintenance or repairs in the

logbook. Some probes must be sent to the manufacturer for calibration. Other probes must
be replaced when they no longer maintain their calibration. In these cases, refer to
manuhct ur er 6s i nstructions.

Initiate Loggingi Ei t her i n the EFO office or at the
instructions to connect the continuous monitoring probe to a programmed computer with the
sensor cabl e. F o | struations to lpregram dhe lodger end tum errtiies i n
probe. Change the file name to the Station ID. Check the time, date on the probe, and reset

if necessary. Set the probe to record water parameters at regular time intervals according to
study needs. Inteals no more frequent than every-@inutes are recommended to

produce a manageable data set and preserve battery life. After the probe has been
programmed and the logger has been started, disconnect the sensor cable and prepare the
sensors for deploymén f ol | owi ng the manufacturerds i ns:

Probe Location - To accurately measure water conditions choose an area of even, non
turbulent flow in which the probe will remain submerged even if the water recedes. At least
six continuous inches of wet are required for the sensors to read the water parameters
accurately. If possible, to avoid vandalism, place the probe in an area out of sight from
bridges and roads. Secure the instrument in a location that will give readings representative
of ambier conditions.

To check for maximum diurnal DO fluctuations associated with algae, secure the meter in
an area with limited canopy cover. Be aware that if the probe is secured in direct sunlight,
the daytime temperatures recorded may be higher thaactbel water temperature due to
radiant heating. If the study objective is to check diurnal DO swings in the most productive
macroinvertebrate habitats, secure the probe in a canopied area. Avoid placing probe in a
location that will receive full forcefahe floodwaters during storm activity (i.e. outside of
bends, or bottleneck in streams).

Probe Deploymenti Anchor the probe so it will remain stationary even if high water
becomes a problem. Any means of securing the probe may be used, asailsetalet
location are site dependent. In streams with firm substrate, but not bedrock, a good way to
secure the probe is to drive a rebar stake into the streambed and attach the sensor to the
rebar with stainless steel cable. In bedrock substrate, stabile probe with a stainless

steel cable or chain attached to a tree root, or boulder.

Streams with silt and sand substrate pose an especially difficult challenge to avoid burying
the probe in sediment. One solution that has been found is to plaoerate block on top

of a wooden board and then attach the probe to the top of the concrete block. Another
deployment method that works well in deeper waters is to attach the probe securely to a
large float such as a boogie board. Then cable or chaprabe to a stable anchor point on

the bank and to a weight to keep the floating probe in the channel.
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After the probe is securely anchored, camouflage the body of the probe with rocks and
branches, but do not cover the sensor end of the probe. Logothe geployment in the

field log (Figure 9 and make careful notes and drawings about where the probe is located.
In several weeks, it may be difficult to remember where the probe was placed. It is possible
someone else will need to retrieve the probe.

Continuous Monitoring Probe Field Deployment Log

Diurnal Field Log

Logger Set Out Logger Retrieved
Station ID Probett | Date Time | Init. | Date Time | Init. | Comments
JONESO000.1DA B 7/07/03| 0900 | JRS | 7/21/03| 0830 | JRS | Lots Algae

Figure 9: Diurnal Field Log

5. QC Probe Readingsi At every 18" site, anchor a second continuous monitoring probe
beside the first to serve as quality contribltime allows it is also recommended that at least
one middeployment and a pielp measurement be takenthvia calibrated instantaneous
probe. (See Section Il for additional QC information.)

6. Probe Retrievali After the probe has been deployed the designated time, return to the site
where the probe is anchored. dleoins@antandowess pr ob
readings with a second calibrated probe for comparison. Carefully remove the probe from
its anchor and stow it on the bank. Then retrieve the probe anchoring system and prepare
the probe sensor for tranmsport per manufact

Document probe condition on retrieval, and view readings with caution if the probe was
covered in sediment or algae when it was retrieved. Disregard any questionable readings.
Usually, the DO will drop markedly when the probe becomes buried.e ipribbe is not in

the same location it was left make careful notes as to where the probe was found and its
condition and view the readings with caution. Markpaperwork with N for uncertain
results.

7. Download Datai Connect the continuous monitoripgobe to the computer via the sensor
cable. At the site, open the probe program on the laptop and turn the data logger off. If the
probe will be redeployed immediately, download the recorded data onto the laptop
computer. Data may be downloaded in tiadwsthe next site. Backp the data on a floppy
disk or CD. If the probe will be returned to the office before it is used again, the data may
be downloadedota programmed desktop computer.
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8. Post Deployment Drift Checki Ch ec k t h e me within ddshoucs aflretulninga t i o n
to the office. Record the post deployment check in a bound logbbatude the date,
meter identification number, project name/numia@d initialsof the person performing the
calibration, parameter, and meter readingclude any duplicate measurements made with
an instantaneous probe. Also, record any maintenance or repairs in the logbook Notify your
supervisor if conductivity measurements are off by more than 10% or if dissolved oxygen
(mg/l), pH or temperature arefdfy more than 0.2 units. Mark all associated paperwork
with N (uncertain of results). Note that if ma&ployment checks with an instantaneous
probe were within acceptable ranges, only those measurements taken between the last
duplicate reading and theogtc al i br at i on need to be fl agg:t
instructions for recalibration if necessary.

9. Clean Probei After the post calibration check, clean the sensors very carefully. (The
sensors are fragile.) F o bricleawingt nmietenamaen ar f a c t U

repairs of the sensors.

10.Data Interpretation 7 Determine which readings reflect water qualiQue to set up time
and the reading delaglisregard the initial readingskeview readings for all parameters and
check for anmalies. It is possible for the water level to drop and rise back up during the
time of deployment. If the probe was not in the same location it was left, carefully review
data to determine if it has been removed from the water. Retain original files
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Protocol L i Flow Measurement

Sampler
Adapted from Buchanan, Thomas J. and William P. Somers. 1976.

The accurate measurement of flow is essential to most water pollution control activities. Flow
measurement isequiredfor TMDL development with the exception of pathogen sampling

The flow for TMDL pathogemmonitoring is recommended if time permitsherwise document

flow conditions on the field form. (Appendix C). Flow is also required f&#PDES and
ecoregion referencmonitoring (including FECO sites) It is also important for enforcement
cases. If holding times are a constraint, flow may be measured later the same day provided
there has been no pipitation or change in the flow

In wadeable waters, measure the flow with an electront@gneurrent meter after
bacteriological and chemical samples are collected, physical water parameters are measured and
before leaving the site. In waters too shallow for use of an electromagnetic current meter or too
deep to safely wade, flow may be esited. For notwadeable waterbodies, vertieatis rotor

cup type meters may also be used to measure flow. Follawn u f a dnistwcti@ns fér sise,
calibration, and maintenance of all flow meters. Record all measurements in tenths of feet.

1. Flow Measurement wih Electromagnetic Current Meter

Label each flow meter as property of the State of Tennessee, Department of Environment
and Conservation. Assign each meter a unique identification letter or number (i.e. A, B, 1,2,
or a portion of the serialumber). Mark each meter with thiseter identification number.
Electromagnetic current meters meeting the following specifications (Table 11) may be
used:

Table 11: Electromagnetic Flow Meter Minimum Specifications

Range Accuracy Resolution
-0.5to0 20 ft./sec. +/- 2% of the reading 0.1 ft./sec.
+ Zero stability (+/ 0.05 ft./sec.)

a. Calibrate Meter-Cal i brate the fl ow meter at the EF
instructions each week the meter is used. Maintain calibration and maintend&se SO
for each brand and/or model of flow meter. Keep all calibration records in a bound
logbook. Include date, meter identification number, project name or number, initials of
calibrator, flow measurement, adjustments, and maintenance or repair re¢bels in
logbook. Check to be certain the meter is reading in feet per seconds. A zero
adjustment is the suggested method to calibrate flow meters. Place the sensor in a five
gallon plastic bucket of tap water. Keep it at least three inches away frordebeasi
bottom of the bucket. To make sure the water is not moving, wdib Ifinutes after
you have positioned the sensor before taking any zero readings. Adjust to zero
according to manufacturerdéds instructions.
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b. Select Transect- At the site, seleca safely wadeable transect to measure velocity. |If
possible, the transect should be in a straight area with measurable linear flow. The water
surface should be flat, not riffing, with no large obstructions to disrupt the smooth
current. The ideal (usidlly not possible) would be a flat, straight channel with a linear
current at an even depth and velocity across the whole channel.

One of the best areas to consider is a run just before a riffle. Avoid braided areas next to
large, wet gravel bars, staamt water, eddies, and bridges. Some channel modifications
may make a more uniform channel and be appropriate for measuring firetch a

surveyoros tape (English measurements, ma
transect from the left descendirbank (LDB) to the right descending bank (RDB)

perpendicular to the flow direction. Cl ar
each bank to trees and/ or stakes. Make s

close to the water at an evieeight across the creek.

Record the meter identification number and document where flow measurements were
taken. Remove large stones or logs that may interfere with flow and the placement of
the wading rod before flow is rasured.

c. Measure Flow- Attach the sensor probe to the sensor mount on the wading rod and the
sensor cable to the display unit. Turn on the flow meter and make sure it is reading in
feet/second (Ft/S). Record all flow information on the Field Flow Measurement Sheet
(Appendix A)or in a field notebook.

(1) Record Tape Readingi Record the tape measurement (in tenths of feet) at the left
edge of water (LEW). Make the first velocity reading as soon as the water depth is
adequate to cover the s enhtedbaseflatBritaece t h
streambed below the surveyors tape and hold it vertically (make sure it is straight).
Record the precise tape measurement in theraming column located on the left
column (tape reading) of field flow measurement sheet or ifigltebook. Actual
distance measures can be calculated at the office.

(2) Measure Water Depth- Fol | ow t he manufacturerds i n
water depth and placing the sensor at the proper depth in the water column. Record
the water depth (in téins of feet) at this location in the depth column of field flow
measurement sheet or in the field book.

(3) Measure Velocityi Adjust the sensor on the wading rod to the proper water depth
and point the sensor perpendicular to transect tape. If the wdéssithan 2.5 feet
deep, measure velocity at 0.6 of the total depth. For water deeper than 2.5 feet,
measure velocity at both 0.2 and 0.8 of the total water depth and average the reading.
Stand downstream and slightly to one side so as not to aféetibth of the current.

Allow the readings to equilibrate and then record the average velocity reading in the
velocity column on the field flow measurement sheet or in the field.book
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(4) RepeatVelocity Measurementi To choose the appropriate spacirighe velocity
readings consider the entire stream flow. Ideally, there should be no more than 5 to
10 percent of the total stream flow between each velocity reading. In areas with
faster flow, readings will be spaced closer together. Velocity readiays be
spaced further apart in areas with slower flow. Readings do not have to be at even
incrementshowever it is important to accurately record distances and depths.

At the left edge of water (LEW) record the tape reading, water depth and velocity

the next line of the field flow measurement sheet or field notebook. Repeat this
procedure for 20 30 readings across the stream channel. For streams less than 5
feet wide, take readings at dgich intervals. The number of measurements
necessary foflow is dependent upon the size of the stream. Take the final reading
near the right edge of water (REW) at the last place the water is deep enough to
cover the sensor. Record the tape reading at the right edge of water (REW). Use
additional sheets ihore than 30 readings are necessary.

d. QC Flow Measurement- At every 1§ site, take a second flow reading in the same
transect. Measure QC flow on the same day as the original flow is measured.

If holding times are a constraint, flow and/or QCaflmeasurements may be taken later
the same day if there has been no precipitation or change in flow. After flow has been
calculated, if there is more than 10 percent difference between the original and QC flow
calculations, designate both flows with an fdr uncertainty of accuracy of
measurement.

e. PostCalibration Check i Check the flow meter calibration at the end of each use
(minimally onceaweek i n the EFO | ab, according to
not clean the sensor before performingtpip calibration check. Record the post trip
calibration check in logbook. Flag the results with an N (for questionable) if the reading
is off by more than +0.05 Ft/S. After the post calibration drift check, adjust the
calibration as needed followimga nuf act ur er 6s i nstructions.

f. Calculate Flow - An excel spreadsheet can quickly and accurately calculate total flow.
An example of the flow measurement sheet with excel formulas is included in Appendix
A. Contact the Planning and Standards Sectiaanifelectronic version of this flow
calculation spreadsheet is needed. Any method that accurately calculates flow is
acceptable.

Translate the tape readings from the field flow measurement sheet to distance from the
LDB on the flow measurement sheet. DBat round off tape readings, water depth, or
velocity readings. After flow has been calculated, round the total flow to the appropriate
significant digit (generally 2 decimal places).
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To calculate total flow of the stream or riyase the followng formula:

1.

2.

Determine the cell width. Each cell width is composed of half of the distance
between the previous and the next flow reading;-{V)/2.

Determine the cell area. The cell area is made up of cell widta\W(WV2,
multiplied by the centerapth measurement (Pof each cell.

Calculate cell flow bymultiplying thecell area, B[(W-W3)/2], times the center
velocity reading () of each cell.

Sum all the cell flow readings,,[BW -W,)/2]V, to calculate total flow of the
stream or river. Ti8 value is the total flow of the stream or river in cubic feet
per second (CFS).

E :1[(\/\Q-W1)/2]V1 + D2[(W3-W1)/2]V2 + Dg[(W4-W2)/2]V3 + é + 25[0N25-W24)/2]V25

g. QC Data Entry i Have the QC Quality Team Member (Section Il.A) or their designee
QC data entry and flow calculation before reporting the flow data. Send final flow
calculation to PAS.

2. Flow Estimation Float Method

In waters too shallow for use of a current meter or too deep to safely wade, flow may be
estimated by the float method. The only items needed to estimate flow are a watch (with
seconds reading) or §twatch, a measurement tool such a yardstick or tape measure
(English units), and something that floats like an orange, cork or piece of wood. Do not use
nonbiodegradable objects such as plastic bottles.

a.

b.

P

Measure and record the stream width and treasirdepth in at least five places.
Average the stream depth readings.

Multiply the average depth times the stream width to estimate theszossnal

area.

To estimate water velocity, mark a given distance and time how long it takes the
floating objet to float the measured distance. The object should only tak@ 10
seconds to float the given distance.

Repeat the velocity estimation at least three times and average the readings to
determine mean velocity. When the float times are significantfgrdnt from

one another, the floating object may be waterlogged. Check the object each time
it is used.

Since water flows fastest at the surface, multiply the mean velocity by 0.8.

To estimate flow, multiply the mean velocity (times 0.8) times thessr
sectional area (average depth times width). Record flow in cubic feet per second
(CFS).

Estimated Flow = [Mean Velocity (0.8)] (Avg. Depth) (Width)
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3. Flow Estimation Bucket Method

In very small waterways, too small for an object to float, a graduated bucket or cylinder and

a watch (with second readings) a stopwatch may be used to estimate flow. A small
temporary dam must be built to channel all flow to a weir or pipe. Capture all of the flow
into a graduated bucket or cylinder over a given period of time and measure the amount of
water captured. Faexample if 1.7 lites were captured in 10 seconds, the flow would be
0.17L/Sec. Repeat this measurement at least three times and report the average as the
estimated flow. Calculate the flow in 6F Oneiter is equivalent to 0.0353 cubic feet. If

the average flow was 0.17L/Sec, when calculated into CFS it would be (0.17 x 0.0353) and
reported as 0.006CFS.

4. Staff Gage Flow Measurement
If a staff gage is installed at a site, record the water height on the gage. Later plot the staff
height on the eablished flow curve to determine flow or contact the USGS office
responsible for the gage and request the flow in cubic feet per second for the corresponding
gage height. See USGS protocol for methods and additional information (Buchanan and
Somers, 1976)USGS also has real time flow-tine for some gauging stations.

5. Dye tracers (dilution for Adi r)ecortiduous,l ow me a:
steady state release of known concentration of dye solution at known release (fléw) rate

measure conegration at downstream point in stream at which complete mixing has
occurred:

Q*Co+ q*C1= (Q + )G

and Q=0g%(CG1 C)/(CT Co)

where g = injection rate
C, = tracer concentration
Co = initial in-stream concentration
C, = final concentrion

6. Gauging Station - A calibrated gauging station (such as USGS) may be used to measure
flow if there are no tributaries between the gauge and the sampling point.
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Protocol M T Bacteriological (Pathogen) Analyses

Sampler

Adapted from Amegdan Pulic Health Association, AmericaWaterworks Association, Water Environment
Federation. 1998.

Due to short holding times and long distances to the laboratory, it a may be more convenient for
some EFOs to analyze the bacteriological water sanipesselves. EPA has approved the use

of the Colilert Method, which utilizes the IDEXX Quaiiitay®/2000 for total coliform ané.

coli testing. This method is reproducible but requires certain equipment such as a tray sealer,
incubator. If the bacteriofpcal water samples are analyzed at the EFO lab, the results must be
within the limits of the method. When the results are outside the limits of the method, the EFO
will take corrective action. When the problem cannot be resolved, the EFO must sead futur
bacteriological water samples to the closest TDH laboratory until the problem is resolved.

The Colilert method detects the presence of enzymes produced by total coliform bactEria and
coli. Enzymes produced by total coliform will hydrolyze the swtstand produce a yellow
color. If enzymes produced I colibacteria are present, they will hydrolyze the substrate and
cause the sample to fluoresce under a-“wagelength ultraviolet light. The IDEXX Quasnti
Tray®/2000 quantifies the Most Probablember (MPN) of bacteria detected using the Colilert
method.

The media used in this test must be purchased from a commercially available source. Store
Colilert mediaat room temperature and protect it from ligBwlilert reagentnedia have a shelf

life of one year. Do not use expired or discolored reagents. Some media lots have been found
to auto fluoresce. Whenever a new lot is received, check it for fluorescence under-tie 366
ultraviolet light with a éwatt bulb and do not use if the media fluswes.

1. Assign Pathogen Log Number
Log each pathogen sample analyzed at the EFO. Assign a discrete log number to each
individual pathogen or bacteriological quality control sample. This will beigue nine

digit number (i.e. CE305001) determined e following manner:

0 The first digit represents the office that analyzes the sample (Table 12). The
second digitE) denotes mE. coli (bacteriological) sample.

Table 12: Pathogen Log Number Prefixes

Office Abbreviation EFO Name Office Abbreviation EFO Name

CE Chattanooga EFO JE Jackson EFO
LE Columbia EFO KE Knoxville EFO
VE Cookeville EFO ME Memphis EFO
HE Johnson City EFO NE Nashville EFO
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0 The third and fourth digits represent the year sampled (03 = 2003).
0 The fifth and sixth digits represethe month sampled (05 = May).

0 The last three digits represent a consecutive number for the number of samples
collected that month (001 = the first sample collected in May, 2003).

CP0305001 = the first pathogen sample logged in Chattanooga EFO in May, 2

2. Log Pathogen Sample

Maintain a logbook of all bacteriologicahd quality control same$ analyzed at the EFO
(Figure 10. The logbook must minimally contain the following information:

O¢ O¢ O« O¢ O« O« O¢ O¢ O¢ O« O«

O¢ O¢ O«

O«

O«

Date sample collected~ormatted: MontiDate Year (0G00-0000)

Time sample collected

Station ID number or appropriate QC desigorati

EFO pathogen log number

Media reagent lot number

If sample is a QCadd TB for trip blank, FB for field blank, or D for duplicate into
the QC column on the Pathogen Log

Initials of the grson who inoculated the sample

Date sample was inoculated andgeld in the incubator Formatted: MontfDate
Year (0G00-0000)

Time sample was inoculated

Temperature of incubator

Date sample was removed from the incubator and analyFmatted: Month
DateYear (0G00-0000)

Time sample was analyzed

Initials of the peson who read the test results (analyzed the sample)

Number of large and small wells that turned a yellow color equal to or darker than
the comparator

Number of large and small wells that fluoresce under a UV lamp equal to or darker
than the comparator

Rewmrd the most probable number Total coliform results from the Quanti
Tray®/2000 MPN table (Table 13)

Record themost probable numbét. coliresults from the Quaniiray®/2000 MPN
table (Table 13)

Record any comments, cautions, QC results or maintenandditiohal comments
can be recorded on the following rows.
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Col. | Col. | Station EFO Reage| QC | Inoc.| Date | Time | Incub | Anal. | Anal | Anal | # yellow # MPN | MPN | Comments/
Date | Tim ID/ Pathogen | nt lot # Init. | Inoc. | inoc | .temp.| date | time | .Init. Lg/Sm fluor. | Total | E.coli | Maintenance
e QCID Log # (°C) wells Lg/Sm | Colif.
(+Total wells
Colif.) (+
E.coli)
05 0830 | BAKER HEO0305001 | 472HY JAL | 0529 | 1400 | 34.8 05-30- | 1405 | JAL | 46/48 26/40 533 101
29 008.9WA 2009 2009
2009
05 1000 | BWAR HE0305002 | 472HY JAL 0529 | 1410 34.8 05-30- | 1415 | JAL 31/48 11/33 142 51
29 007.4HK 2009 2009
2009
05 1200 | RIPLEY HEO0305003 | 472HY JAL 0529 | 1415 34.8 05-30- | 1425 | JAL 49/44 49/31 1553 649
29 000.1HK 2009 2009
2009
05 0800 | PUNCH HEO306001 | 472HY JAL | 0529 | 1330 | 35.2 05-30- | 1300 | JAL | 49/40 40/24 1120 140
29 001.5GE 2009 2009
2009
06- NA PUNCH HEO0306002 | 472HY | QC- JAL 06-02- | 1340 35.2 06-03- | 1310 | JAL 0/0 0/0 0 0 P.aeruginosa
02- 001.5GE P. 2009 2009 QC-PASS
2009 aerug
05 NA PUNCH HEO0306003 | 472HY | QCK. | JAL | 06-02- | 1345 35.2 06-03- | 1315 | JAL | 49/36 0/0 866 0 K.pneumoniae
29 001.5GE pneum 2009 2009 QC-PASS
2009 .
06- NA PUNCH HEO0306004 | 472HY | QC- JAL 06-02- | 1350 35.2 06-03- | 1320 | JAL 47/46 40/39 640 198 E. coli
02- 001.5GE E. coli 2009 2009 QC-PASS
2009
05 NA PUNCH HEO0306005 | NA QC- JAL 06-02- | 1400 NA 06-02- | 1415 | JAL NA NA NA NA QuantiTray
29 001.5GE Quanti 2009 2009 sealer Q€
2009 -Tray PASS
sealer

Figure 10: Pathogen Analyses Lg
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3. Use of the Colilert 18 or 24 Method QuantiTray®/2000

a. Add reagent media tsample. Colilert snap pack reagents are sized for specific volumes
of water. Measure the amount of sample water appropriate for the reagent pack. Open
the snap pack of media reagent and pour it into the sample water. Place lid on the sterile
containerand shake it until completely dissolved. Allow any foam to subside before
pouring.

b. Carefully pour sample reagent mixture into the Quardly® without touching the foll
tab. Tap tray to remove air bubbles before sealing.

c. Seal QuantiTray® accordingtotnanuf acturer 6s i nstructions.

d. Incubate the sample at ®5 +/- 0.5°C for 18 or 24 hours, depending on the Colilert
Method.

e. Read test results at 18 or 24 hours. There is a 4 hour period following the 18 or 24 hours
incubation period within which the samplmay be read.

(1) If no yellow color is observed, the test is negative for total coliform.

(2) If a yellow color lighter than the comparator yellow color is observed incubate the
sample for an additional 4 hours, then check the color. If the color hasifisténs
the sample is positive. If it has not, the test is negative.

(3) If the sample has a yellow color equal to or greater than the comparator, the sample
is positive for total coliform. Count the number of yellow large and small wells.

(4) Samples positivdor total coliform can be checked for the presencé otoli by
placing the Quanfiray® in a 6watt, 365 nm UV lamp and checking for
fluorescence. |If the fluorescence is equal to or greater than the comparator the
sample is positive foE. coli. Countthe number of larg and small fluorescent
wells.

f. To determine the coliform and. coli density, compare the number of yellow and/or
fluorescing wells to the Most Probable Number (MPN) table provided by the
manufacturer (Table 13).
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# Large IDEXX Quanti-Tray®/2000 MPN Table (per 100m)
Wells # Small Wells Positive
Positive 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
[1] <1 1.0 20 3.0 4.0 50 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 141 15.1 16.1 171 18.1 19.1 20.2 21.2 222 233 243
1 1.0 20 3.0 4.0 50 6.0 71 8.1 9.1 10.1 11 121 132 142 15.2 16.2 173 183 19.3 204 214 224 235 245 256
2 2.0 30 41 51 6.1 71 8.1 9.2 10.2 1.2 122 133 143 154 164 174 185 195 20.6 2186 227 237 248 258 269
3 31 41 51 6.1 7.2 8.2 9.2 103 13 124 134 145 15.5 16.5 176 186 19.7 208 218 229 239 25.0 26.1 271 28.2
4 41 5.2 6.2 7.2 83 9.3 104 114 125 135 146 156 16.7 17.8 18.8 19.9 21.0 220 231 242 253 263 274 28.5 296
5 52 6.3 7.3 8.4 9.4 10.5 11.5 12.6 13.7 147 15.8 16.9 17.9 19.0 20.1 21.2 22.2 233 24.4 25.5 26.6 27.7 28.8 299 31.0
6 6.3 74 8.4 9.5 106 116 127 138 1498 16.0 17.0 181 19.2 203 214 225 236 247 258 269 280 291 30.2 313 324
7 75 8.5 96 107 11.8 128 139 15.0 16.1 17.2 183 194 20.5 216 227 238 249 26.0 271 283 294 30.5 316 328 339
8 8.6 9.7 10.8 1.9 13.0 14.1 15.2 16.3 174 18.5 196 207 218 229 241 252 263 274 286 297 308 320 331 343 354
9 98 109 12.0 131 14.2 153 16.4 176 187 198 208 220 232 243 254 266 277 289 30.0 31.2 323 335 346 358 37.0
10 11.0 121 13.2 14.4 15.5 16.6 17.7 18.9 20.0 211 223 234 2486 257 28.9 28.0 29.2 30.3 315 327 338 35.0 36.2 374 38.6
1 122 134 145 156 16.8 17.9 191 20.2 214 225 237 248 26.0 272 283 295 30.7 319 330 342 354 36.6 37.8 39.0 40.2
12 135 146 158 16.9 18.1 193 204 216 228 2389 251 263 275 286 298 31.0 322 334 346 358 37.0 38.2 39.5 40.7 41.9
13 148 16.0 171 18.3 19.5 206 218 230 242 254 2686 278 29.0 30.2 314 326 338 35.0 36.2 375 387 39.9 41.2 424 436
14 16.1 17.3 18.5 19.7 20.9 221 233 245 257 26.9 281 293 30.5 N7 33.0 34.2 354 36.7 379 391 404 416 429 442 454
15 17.5 18.7 19.9 211 223 23.5 24.7 25.9 27.2 284 29.6 30.9 32.1 33.3 346 35.8 371 384 39.6 40.9 422 434 447 46.0 47.3
16 189 201 213 226 238 250 26.2 275 287 30.0 31.2 325 337 350 363 375 388 401 414 427 440 453 466 479 492
17 203 216 228 241 253 266 278 201 303 316 328 341 354 36.7 38.0 393 406 419 432 445 459 47.2 485 49.8 51.2
18 218 231 243 258 269 28.1 294 307 320 333 3486 359 372 385 398 411 424 438 451 46.5 478 49.2 50.5 519 53.2
19 233 246 259 272 285 298 311 324 337 35.0 36.3 376 39.0 403 418 43.0 443 457 471 484 498 51.2 526 540 55.4
20 249 26.2 27.5 28.8 30.1 31.5 328 34.1 354 36.8 38.1 39.5 40.8 422 436 449 46.3 47.7 49.1 50.5 51.9 53.3 54.7 56.1 57.6
21 265 279 29.2 30.5 318 332 345 35.9 373 38.6 40.0 414 428 441 455 46.9 484 498 51.2 5286 541 55.5 56.9 58.4 59.9
22 282 295 309 323 336 35.0 36.4 37.7 39.1 405 419 433 448 46.2 476 49.0 50.5 519 534 548 56.3 57.8 59.3 60.8 62.3
23 299 31.3 327 341 355 36.8 383 39.7 a1 425 439 454 46.8 483 497 51.2 527 542 556 571 586 60.2 61.7 63.2 647
24 317 331 345 359 373 388 40.2 417 431 446 46.0 47.5 49.0 50.5 52.0 535 55.0 56.5 58.0 59.5 61.1 626 64.2 65.8 67.3
25 33.6 35.0 36.4 37.9 39.3 40.8 42.2 43.7 452 46.7 48.2 49.7 51.2 52.7 543 55.8 57.3 58.9 60.5 62.0 63.6 65.2 66.8 68.4 70.0
26 355 36.9 384 39.9 414 428 443 459 474 489 504 52.0 535 55.1 56.7 58.2 59.8 614 63.0 647 66.3 67.9 69.6 71.2 729
27 374 38.9 40.4 42.0 435 450 48.5 48.1 496 51.2 528 544 56.0 57.6 59.2 60.8 624 64.1 65.7 674 69.1 708 725 74.2 75.9
28 395 41.0 426 441 457 473 48.8 504 52.0 536 55.2 56.9 58.5 60.2 61.8 635 852 66.9 68.6 703 72.0 737 75.5 7.3 79.0
29 4.7 43.2 448 464 480 496 51.2 52.8 545 56.1 57.8 59.5 61.2 62.9 646 66.3 68.0 69.8 715 733 751 76.9 78.7 80.5 824
30 43.9 45.5 471 48.7 50.4 52.0 53.7 55.4 571 58.8 60.5 62.2 64.0 65.7 67.5 69.3 71.0 72.9 747 76.5 78.3 80.2 821 84.0 85.9
3 46.2 479 49.5 51.2 529 546 56.3 58.1 59.8 616 63.3 65.1 66.9 68.7 705 724 742 76.1 78.0 799 818 837 857 876 89.6
32 487 50.4 521 53.8 55.6 57.3 58.1 60.9 627 645 66.3 68.2 70.0 719 738 75.7 7786 79.5 81.5 83.5 854 875 89.5 915 93.6
33 51.2 53.0 548 56.5 58.3 60.2 62.0 63.8 65.7 6786 69.5 714 733 75.2 77.2 79.2 81.2 83.2 85.2 873 893 914 936 957 97.8
34 53.9 55.7 576 59.4 61.3 63.1 65.0 67.0 689 708 728 748 76.8 788 80.8 829 85.0 87.1 89.2 914 93.5 957 97.9 100.2 1024
35 56.8 58.6 60.5 624 64.4 66.3 68.3 70.3 72.3 74.3 76.3 784 80.5 826 84.7 86.9 89.1 91.3 93.5 95.7 980 1003 1026 1050 107.3
36 59.8 61.7 83.7 657 67.7 69.7 77 738 75.9 78.0 80.1 823 84.5 86.7 88.9 81.2 835 95.8 98.1 1005 10289 1053 1077 1102 1127
37 62.9 65.0 67.0 69.1 71.2 733 754 7786 798 82.0 842 86.5 88.8 91.1 934 95.8 982 1006 1031 1056 108.1 110.7 1133 1159 1186
38 66.3 68.4 708 727 74.9 771 794 81.6 839 86.2 88.6 91.0 934 958 983 1008 1034 1059 1086 111.2 1139 1166 1194 1222 125.0
39 70.0 722 744 76.7 789 813 836 86.0 884 90.9 934 95.9 984 1010 1036 1063 109.0 1118 1146 1174 1203 1232 1261 1292 1322
40 73.8 76.2 78.5 80.9 83.3 85.7 88.2 90.8 93.3 95.9 985 1012 1039 1067 1095 1124 1153 1182 1212 1243 1274 1305 1337 137.0 1403
41 78.0 80.5 83.0 85.5 88.0 90.6 933 95.9 987 1014 1043 1071 1100 113.0 1160 1191 1222 1254 1287 1320 1354 1388 1423 1459 1495
42 826 85.2 87.8 90.5 93.2 96.0 988 1017 1046 1076 1106 1137 1169 1201 1234 1267 1301 1336 1372 1408 1445 1483 1522 1561 160.2
43 87.6 90.4 93.2 96.0 990 1019 1050 1081 1112 1145 1178 1211 1246 1281 1317 1354 1391 1430 1470 151.0 1552 1594 1638 1682 1728
44 93.1 96.1 99.1 1022 1054 1086 1119 1153 1187 1223 1259 1296 1334 1374 1414 1455 1497 1541 1585 163.1 1679 1727 1777 1829 188.2
45 99.3 1025 1058 1092 1126 1162 1198 1236 1274 1314 1354 1396 1439 1483 1529 1576 1624 1674 1726 1780 1835 189.2 1951 2012 2075
485 1063 1098 1134 1172 1210 1250 1291 1333 1376 1421 1467 1515 1565 1616 167.0 1725 1782 184.2 19804 196.8 2035 2105 217.8 2254 2333
47 1143 1183 1224 1266 1309 1354 1401 1450 1500 1553 1607 1664 1723 1785 1850 1918 1989 2064 2142 2224 231.0 2400 2495 2595 2700
48 1239 1284 1331 1379 1430 1483 1539 1597 1658 1722 1789 1860 1935 2014 2098 2187 2282 2382 2489 260.3 2723 2851 2987 3130 3282
49 1355 1408 1464 1523 1585 1650 1720 179.3 1872 1956 2046 2143 2247 2359 2481 2613 2755 2909 3076 3255 3448 3654 387.3 4106 4352

09-63235-01



Table 13 continued: QuantiTray®/2000 Most Probable Number Table

Reproduced with permission of IDEXX Laboratories, Inc.
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