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Chapter A: Project Management
Section A3 Distribution List

This document and all supporting materials will be submitted to the following
individuals. Distribution format will be electronic and/or paper copies.

Leo Essenthier, EPA Project Manager
USEPA Region 3

3WP11

Philadelphia, PA 19103-2029

Phone: (215) 814-5732

The following individuals are located at:

West V1rg1ma Department of Environmental Protect1on
601 57 Street

Charleston, WV 25304

Phone: (304) 926-0499

Patrick Campbell, Project Manager .
John Wirts, Watershed Assessment Project Manager
Dave Montali, TMDL Project Manager

Janice Smithson, Project QA Manager

Dan Arnold, QA Officer

Karen Light, Secretary |

James Adkins, Environmental Resources Specialist Il
Jeffery Bailey, Wildlife Biologist I

Andrew Johnson, Wildlife Biologist |

Sydney Burke, Wildlife Biologist |

Jason Morgan, Wildlife Biologist |

Karen Maes, Chemist |

Michael Arcuri, Environmental Resources Specialist Superv1sor
Michael Ong, Environmental Resources Specialist |
Michael Puckett, Environmental Resources Specialist Il
Robert Row, Environmental Resources Specialist |

Kevin Seagle, Environmental Resources Specialist |
Kimberly Smith, Environmental Resources Specialist |
Michael Whitman, Wildlife Biologist |

Catherine Rosfjord, Environmental Resources Specialist |
Nick Murray, Environmental Resources Specialist |

Doug Wood, Environmental Resources Specialist
Michael McDaniel, Technical Analyst |

Benjamin Lowman, Environmental Resources Specialist 1l
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James Laine, Environmental Resources Specialist Supervisor

Christine Daugherty, Environmental Resources Specialist I

Judy Lyons, Environmental Resources Specialist | -

Stephen Stutler, Environmental Resources Specialist 111

Steve Young, Public Information Specialist

James Summers, Environmental Resource Specialist 1l

Section A4 Project/Task Organization

Daniel Arnold, Quality Assurance Officer: Supervises the Laboratory
Certification Program; serves as Quality Assurance Officer for the activities of
the Watershed Branch.

The Watershed Branch consists of the following personnel. An organization
chart depicting the relationships of these individuals is presented in Figures 1A
and 1B.

Patrick Campbell, Assistant Director: Supervises the Watershed Branch;

responsible for program operations including budget; goals development and
interagency coordination.

Karen Light, Secretary I: Assists in preparing budget; prepares invoices for

payment; prepares monthly reports on expenditures; and a551sts staff in vanous
projects.

John Wirts, Environmental Resources Program Manager: Supervises
Watershed Assessment Section (WAS); responsible for program operations
including budget, goals development, and intra-agency coordination.

Janice Smithson, Wildlife Biologist lll: Supervises Biological Assessment
Section; serves as field and biological QA/QC officer; prepares sampling lists
and schedules for field crews; macroinvertebrate taxonomist; coordinates
macroinvertebrate identification contract; Field Data Manager; prepares and
maintains Quality Assurance PrOJect Plan.

James Adkins, Environmental Resources Specialist Il: STORET Data Manager;
enters data into STORET; prepares GIS-based documents; performs data
retrieval and data evaluations.

Jeffery Bailey, Wildlife Biologist Il: Collects WAS and TMDL field data;
macroinvertebrate taxonomist; trains and supervises summer interns; serves as
Field Operations Manager and Biological Data Manager; performs biological data
entry and assessment; prepares reports; co-leader of probabilistic sampling



Watershed Branch QAPP Revision: 1.0
o Date: 3/20/06
Page 7 of 41

project; co-leader of reference site criteria project; leader in Genus Level
Index of Most Probable Stream Status (GLIMPSS) development; conducts site-
specific benthic surveys.

Andrew Johnson, Wildlife Biologist I: Collects WAS and TMDL field data;
conducts site-specific benthic surveys; lead per1phyton biologist; participates in
preparation of watershed reports.

Sydney Burke, Wildlife Biologist I: Collects WAS and TMDL field data;
conducts site-specific benthic surveys; participates in the preparation of
watershed reports; involved in permit-related studies; reviews field blank data
and reports potential sampling errors; assists in QA/QC efforts; lead biologist
for lake assessments; assists with periphyton assessments.

Jason Morgan, Wildlife Biologist I: Collects WAS and TMDL field data;
macroinvertebrate and fish taxonomist; performs benthic data entry and
macroinvertebrate QA/QC; conducts site-specific benthic surveys; involved in
permit-related studies; involved with reference site selection and evaluation;
lead in fish populatlon and tissue collection studies.

Karen Maes, Chemist I: Data Entry Manager; performs and oversees data
entry/review; manages and orders sampling supplies; assists in maintenance of
benthic voucher and reference collections.

Michael Arcuri, Environmental Resources Specialist Supervisor: Supervises
Water Quality Assessment Section; assists in planning WAS activities; oversees
lake water quality monitoring. Staff is responsible for managing ambient water
quality monitoring program, preparing watershed assessment reports, assisting
with stream designated use assessments for 305(b) report, and maintaining
program databases.

Michael Ong, Environmental Resources Specialist I: Collects WAS and TMDL
field data; performs data entry and review; oversees monthly reporting and
routine maintenance of state-owned field vehicles.

Michael Puckett, Environmental Resources Specialist 1l: Collects WAS and
TMDL field data; assists with WCMS land-use characterization and checking
lat./lon. Coordinates; performs data entry and review.

Robert Row, Environmental Resources Specialist I: Collects WAS and TMDL
field data; performs data entry and review; oversees implementation of
wetland monitoring strategy; oversees maintenance f boats and equipment;
responds to public requests for water quality data; assists with fish population’
and tissue surveys; oversees diagnostics and minor repairs for in- srtu water
quality measurement instruments.
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Kevin Seagle, Environmental Resources Specialist I: Oversees ambient water
- quality monitoring program; oversees deployment of remote water quality
monitoring instruments; oversees special water quality studies. »

Kimberly Smith, Environmental Resources Specialist I: Collects WAS and
TMDL field data; prepares maps and tables for watershed assessment reports;
performs stream designated use assessments for 305(b) reports; responds to
public requests for water quality data; assists with Project Wet educational
activities.

Michael Whitman, Wildlife Biologist I: Collects WAS and TMDL field data;
Curator of voucher and reference macroinvertebrate collections; WAPBASE -
Data Manager; assists in maintenance, correction, and updating of WAS
database; oversees integration of WCMS data and checking of coordinates in
WAPBASE; Provides STORET and EQUiS database assistance; provides technical
support to WAS staff; EPA, and co- operatmg agenc1es with database, GIS and
other issues.: .

Catherine Rosfjord, Environmental Resourceé Specialist I: Co[lé,cts WAS and
TMDL field data; performs general data entry and review; assists with
deployable water quality monitoring activities.

Nick Muri’ay, Environmental Resources Specialist I: Collects WAS and TMDL
field data; performs general data entry and review; provides assistance with
public education activities.

Doug Wood Environmental Resources Specialist IlI: Oversees }preparatlon of
watershed reports; assists with WAS and TMDL field samplmg, member of DEP
dive team. _

David Montali, Technical Analyst IV: Serves as TMDL Program manager;
supervises TMDL Development program and oversees preparation of WV Section
303(d) lists; responsible for program operations including goals development;

- planning and interagency coordination.

Michael McDaniel, Technical Analyst I: Coordinates the deyélopmént of
TMDLs for the state’s water quality limited streams; develop contract
documents and manages and oversees the contractual TMDL development
process.

Benjamin Lowman, Environmental Resources Specialist Ill: Coordinates the
development of TMDLs for the State’s water quality limited streams; serves as
staff specialist for biological impairment TMDLs and causative stressor
identification.
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James Laine, Environmental Resources Specialist Supervisor: Oversees the
technical support and public outreach functions associated with TMDL
development and 303(d) listing. Areas of responsibility include data
management and compilation, pollutant source tracking, and public outreach.

Christine Daugherty, Environmental Resources Specialist [ll: General Data
Manager and GIS Data Manager oversees data management (Decision Database,
Assessment Database, National Hydrolog1cal Dataset) and GIS needs of the
Watershed Branch; updatés DWWM websité; assists in performing water quality
data analysis; assists in preparation of 305(b) reports and 303(d) lists.

Judy Lyons, Environmental Resources Specialist I: Primary contact for
Watershed Branch data requests; facilitatés public' meetings; gathers
information from permit holders for TMDL development; prepares educational
packets and brochures. '

Stephen Stutler, Env1ronmental Resources Specialist lll: Collects and
compiles data on waterbodies for use in preparing 303(d) lists and TMDLs;

assists contractors and modelers in preparing TMDLs; and comp1les perm1t data
for mining operations for use in TMDL development '

Steve Young, Public Information Spec1ahst Pubhc outreach coordmator
facilitates public meetings and hearmgs, conducts public outreach and

* educational campaigns; prepares Watershed Branch educational materials;

a551sts in publlc outreach for DWWM updates DWWM webpage

James Summers, Env1ronmental Resource Spec1ahst 1] (Workmg Title -
Pollution Source lnvestlgator) Responsrble for water pollu’uon source
trackmg for TMDL program - collects water samples, field readings, field notes
and GPS coordinates; maps sources in GIS format; coordinates exchange of
mformatmn with WAS field samplers and TMDL modelmg contractors.
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Figure 1A. Watershed Branch Organization Chart - Watershed
Assessment Section

‘Dan Arnold
QA Officer
John Wirts, ERPM | TMDL See Fig.

- Watershed Assessment Section |~ (- 1B -
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Figure 1B. Watershed Branch Organizational Chart - Total Maximum

Daily Load Section.

Dan Arnold
QA Officer
Watershed | .. Dave Montali, TA
Assessment - Total Maximum Dailv Load Section

Section
See Fig. 1A
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Section A5 Background and Problem Definition

The United States Environmental Protection Agency (EPA) promotes a
watershed approach to monitoring, assessment and implementation of water
quality protection activities. This approach provides an environmental
management program that places a greater focus on ecosystems and utilizes
decreasing resources more effectively in threatened watersheds. The West
Virginia Department of Environmental Protection (DEP), Division of Water and
Waste Management’s (DWWM), Watershed Branch provides current water
quality and biological data to support this initiative. The Watershed Branch
consists of two major components, the Watershed Assessment Section (WAS)
and the Total Maximum Daily Load (TMDL) Section.

The mission of the Watershed Branch is to collect and interpret water quality
and biological information from West Virginia’s 32 hydrélogical units on a five-
year rotation. The data collected provide direction to stakeholders who
regulate water quality and implement protective measures. As the five-year
cycles repeat, the Watershed Branch will be able to measure the stakeholders’
effectiveness in the management and protection of the water resources of the
state.

The: specrflc obJectwes of the Watershed Branch are:

| ﬁ to obtam current accurate water quahty, habltat and biological

data;

A to maintain West Vlrgrma s 303(d) hst and prepare the state’s 305(b)
report;

@ to prepare water quahty 1mprovement plans (TMDLs)

to provide mformat10n in support of the state S antldegrada’uon
policy; '

8 to support stakeholders in the 1mplementat10n of management and
control measures for priority waterbodres

The Watershed Branch also cooperates with and provides leadership to other
DEP entities who are collecting water quality information. These entities (e.g.,
Non-point Source Program, Division of Mining and Reclamation, etc) often use
Watershed Branch QA/QC principles in their work. Qualifying information is
incorporated into the Branch’s assessment and decision-making processes.
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Section A6 Task Description .

West Virginia has been divided in 32 waterbodies using the United States
Geologic Survey's eight-digit cataloguing unit method. The cataloging units are
as follows: R

Code # Watershed Name " HUC Code
1 South Branch of Potomac River 02070001
2 North Branch of Potorhac River 02070002
3 Cacapon River 02070003
4 Potomac River Direct Drains - 02070004
5 Shenandoah River (Hardy County) 02070006
6 Shenandoah River (Jefferson Co.) 02070007
7 James River 02080201
8 Tygart Valley River 05020001
9 West Fork s : 05020002
10 Monongahela River Direct Drains 05020003
11 * Cheat River 05020004
12 Dunkard Creek 05020005
13 Youghiogheny River 05020006
14 Upper Ohio River, North 05030101
15 Upper Ohio River, South 05030106
16 Middle Ohio River, North 05030201
17 Middle Ohio River, South 05030202
18 Little Kanawha River - 05030203
19 Uppér New River 05050002
20 Greenbrier River 05050003
21 Lower New River 05050004
22 Gauley River 05050005
23 Upper Kanawha River 05050006
24 Elk River 05050007
25 Lower Kanawha River : 05050008
26 Coal River 05050009
27 Upper Guyandotte River 05070101
28 Lower Guyandotte River , 05070102
29 Tug Fork 05070201
30 Big Sandy River 05070204
31 Lower Ohio River 05090101

32 Twelvepole Creek 05090102
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Each year, the Watershed Branch’s data collection efforts will focus on four to
eight of these watersheds. Upon the completion of a five-year cycle, each
watershed will have been studied and the cycle is then repeated. The
watershed sequence is presented below and is illustrated in Figure 2.

Group A : Assessment Years
Upper Ohio Rlver North . 2001
Cheat River 2006
Youghiogheny River 2011

South Branch of Potomac River
Shenandoah River (Hardy County)
Shenandoah River (Jefferson County)
Upper Kanawha River

Assessment Years

Group B:
Tygart Valley River 2002
Lower Kanawha Rlver 2007
Elk River 2012
Coal River

North Branch of Potomac River

Group C:

Middle Ohio Rwer North
Middle Ohio River; South "
Potomac River Direct' Drains
Tug Fork

Gauley River

Lower Guyandotte River

Group D:

Lower New River

Upper New River

Greenbrier River

James River

Monongahela River Dxrect Drains
Little Kanawha River -

Group E:

Upper Guyandotte Rwer
Twelvepole Creek

Upper Ohio River, South
Cacapon River ‘
Lower Ohio River
Dunkard Creek

Big Sandy River

West Fork

Assessment Years
2003

2008

2013

Assessment Years '
2004 ’
2009
2014

Assessment Years - -

2005
2010
2015
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Figure 2. Watershed Groupi'ngs for Assessment within the Five‘-Ye'ar‘vv

Cycle.

Tug Fork

Gauley River

Middle Ohio River, North
Middle Ohia River, South
Lower Guyardotte River

9’9be C Watersheds

Potomac River Direct Drains

Group D Watersheds Grou

Uppér New River
Lower New River
Greenbrier River
James River
Monongahela River

Little Kanawha River

Group A Watersheds

A
30 - 0 30 - - 60 Miles

Upper Ohio, North
CheatRiver -

Youghiogheny River

South Branch of Potomac River
Upper Kanawha River
Shenandoah (Hardy County)
Shehandoah (Jefferson County)

Group B Watersheds

" Tygart Valley River

Lower Kanawha River

Coal River

Elk River. -

I North Branch of Potomac River

p E Watersheds
Upper Ohio River, South
Twelvepole Creek
-Cacapon River

Lower Ohio River
3 Dunkard Creek

Big Sandy River
WestFork
Upper Guyandotte River
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The work performed by the Watershed Branch falls into several major
categories:. Watershed assessments, probabilistic sampling, TMDL development
sampling, and the Ambient Water Quality Network (large river monitoring). -
These components are discussed in detail in the following paragraphs. Table 1
summarizes the biological, physical, and chemical interests for each of these
activities. Figure 3 presents the timeline for various components.

Watershed assessments are synchronized with the five-year watershed cycle.
Thus far, sampling efforts have emphasized on wadeable streams. Assessment
sites are selected to address specific issues:

8 Reference sites: These are unimpaired sites that must meet a
specified set of criteria. A subset of previously identified reference
sites is revisited in subsequent years and potential new reference
sites will be considered for each watershed.

@ |mpaired Streams: Streams that are 303(d) listed or have impaired
b1olog1cal communities Wlll be revisited and examined in greater
detail.~

8 “Gray” Streams These are streams ha ng b1olog1cal scores that fall
inside an area of statlst1cal uncertainty - _hev:“gray zone”. Initial
assessments at these sites failed to identif definitive 1mpa1rment
Sites will be estabhshed to further character these streams.

O Potential Tier 2.5 Streams “Tier 2.5 is a subset of streams that
contains naturally reproducmg trout streams ference streams, and
streams having high biological scor . ,rshed Branch actively
seeks to expand this list by selectmg prewously u'nassessed_streams
on public lands. e 3

8 Unassessed streams: S1gmﬁcant
assessed during: prev1ous cycles.” L

B Flood or Drought Impaired Streams ubset contams streams
that were not in their normal state during: prevrous ‘assessment
cycles. Scour from floods and extremely:low flows temporarily
depress the biological communities. These sites are revisited to
evaluate their condition during normal flow conditions.

a Significant Tributaries: The watershed mainstem and significant sub-
watersheds are sampled at multiple locations to examine the overall
condition of the aquatic system and to-determine spatial trends.

B Small Streams with Low Biological Scores: These streams scored low
during previous assessments, but the causes of impairment are
unknown. Resampling will help determine if natural conditions or
anthropomorphic impacts are influencing the biological community.

I Stakeholder Requests: Specific requests from watershed associations
and state and federal agencies are included during the site selection
process.
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Table 1. Summary of Watershed Branch Assessment Parameters.

Parameter

Sampling Activity

Probabilistic

IWatershed | TMDL

Assess. Devel.

Ambient

Habitat Evaluation

S

S

\4

S=Standard Parameter

Physicai Evaluation

collected during each event

Benthic Macroinvertebrates

Peﬁphyton

<|<|=»

V=Variable

Fish

<|w|w|n

< jlwnin|xn

Stream Velocity

collected only as specified

Field pH

Field Tenip

Field Conductivity

Field Dissolved Oxygen

Hot Acidity

wlnijninjn

:<:mmmm<<‘;<:<'m<l

w|w|wn|nin|n

Cold Acidity

Alkalinity

<|<|<|ale ||

<

Hardness

Sulfate

Chloride

Fecal Coli.

J<l<

Total Susp. Solids

Total Phosphate

w|wl|lwe|w|wln|ewl|

<|< i<

Total Ortho-Phosphate

wmlnjnijn|jin g

Diss. Ortho-Phosphate

TKN

v

<l<]<l<]=

<}

Ammonia-N

<«

w |»

Nitrate-Nitrite-N

o

Magnesium

Manganeése

Total Aluminum .

<
<

Dissolved Aluminum

wln|n|wjn

Dissolved Cadmium’

Dissolved Copper

Total Iron

wniyn

Dissolved Iron

Dissolved Lead

w|w|w|n|n|u e |n

Total Calcium

Total Selenium

w

Dissolved Selenium

Total Arsenic

Dissolved Silver

Total Mercury

Dissolved Zinc .

Dissolved Nickel

Volatile Organics

Semi volatile Organics

<|<|mlmlwl|n|n
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The number of sites per year will vary depending on watershed size, level of
effort per station, and personnel availability. Currently, sampling occurs April
through October, inclusive. However, new research, based on data from
previous watershed assessments, indicates that the benthic macroinvertebrate
sampling period may be expanded to December through May and July through
October.

During the initial cycle of watershed assessments (1996-2000), sampling efforts
focused primarily on habitat, benthic macroinvertebrates, and water chemistry
in wadeable streams. New components added during the second cycle (2000-
2005) included periphyton collection and enhanced habitat evaluations. The
Watershed Branch is planning to expand its efforts in the third cycle to include
lakes assessments, non-wadeable streams and fish community components. -

Probabilistic sampling produces unbiased data that can be subjected to v
statistical analysis with a high degree of confidence. These studies can be used
to address state-wide issues, such as the biological differences among - ’
ecoregions or the number of stream miles impaired by sedimentation. Sites are-
selected at random using a program that can weight the site selection based on
specified criteria, such as stream size, specific waterbody type, or ecoregion.
The number of sites will vary dependmg on the objective of the study, but
sampling efforts are be sufficient to assure the data will stand up to statistical
analysis. Typically, these studies have a duration of five years. However,
probabilistic studies do not adhere to the five-year watershed cycle; instead,
sampling occurs statewide annually. This process will help to mitigate
problems that arise if a short-term env1ronmental event, such as drought,

occurs during the study.

TMDL development sampling is an intensive approach to obtaining a large
amount of water quality information under a variety of environmental ,
conditions. Conforming to the five-year cycle, sites are established on 303(d)
listed streams and other streams that may provide additional supportive
information. Water quality sampling is performed monthly, July through June.
In addition, a subset of sites is subjected to a one-time biological assessment,
‘which is performed following procedures established for watershed
assessments. Data are submitted to TMDL modelers for development of
pollution reduction plans.

Ambient water quality monitoring is performed to capture data from the
state’s larger rivers and streams. West Virginia’s ambient monitoring network
has been in existence since the mid 1940’s, although the number of sites and
sampling frequency has varied over the years. The current network consists of
25 fixed stations (Figure 4). Currently, these stations are visited quarterly;
however, in 2006 bi-monthly sampling (i.e., six events per year) will be
implemented. Each event includes brief documentation of prevailing
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conditions and a large suite of water quality parameters. Additionally, these
sites will be subjected to benthic macroinvertebrate sampling in August or
September. Streams having wadeable riffles will be subjected to the same
sampling protocols established for watershed assessments. Benthos are
collected from non-wadeable streams using Hester-Dendy artificial substrates.
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Figure 4. Map of Ambient Water Quality Network.

1 Tug Fork River
2 Kanawha River at Winfield
3 Kanawha River at Chelyan
4 Coal River
5 Elk River
6 Gauley River :
7 New River at Gauley Bridge
8 New River at Hinton
9 Greenbrier River
10 Litfle Kanawha River
11 Hughes River
12 Mohongahela River
13 Dunkard Creek
14 Cheat River at Lake Lynn
- 15 Cheat River at Albright
) . o 16 Tygart Valley River
A o ' 17 We'st Fork
_ 18 Twelvepole Creek
AR . 19 Guyandotte River at Huntington
e Ambient Mon]torlng Sites 20 Guyandotte River at Pecks Mill
. 21 Middle Island Creek
22 Opequon Creek
23 Cacapon River
24 South Branch of Potomac River
25 Shenandoah River
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Section A7 Quality Objectives and Criteria for
Measurement Data

Introduction

In 1996, the WV Office of Water Resources (now the Division of Water and
Waste Management) initiated a new approach to address water quality issues

by developing a statewide Watershed Management Framework. The objective
of the watershed management scheme was to coordinate the operations of
existing water quality programs and activities in West Virginia to achieve
shared water resource management goals. On May 29, 1997, eleven agency and
program directors from state and federal water quality agencies (Table 2)
signed a resolution of mutual intent to form a partnership for statewide
watershed management. The goals of the watershed management partners
were to:

B Improve public awareness, understanding, and involvement
& Improve program efficiency

B Improve program effectiveness and cost effectweness

2 Improve 1nformat1on and data management

Table 2. Signature AgenCIes for the Partnershlp for Statew1de
Watershed Management

West Virginia Division of Environmental Protection
West Virginia Soil Conservation Agency
West Virginia Division of Forestry
West Virginia Bureau for Public Health
- West Virginia Bureau of Commerce
U. S. Environmental Protection Agency
U. S. Geological Survey
U. S. Office of Surface Mining
U. S. Forest Service, Monongahela National Forest
Natural Resource Conservation Service
"U. S. Army Corps of Engineers

N
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The five phases of the Watershed Management Framework are as follows:

1.

2.

Scoping and Screening - compile existing data and conduct public
outreach to identify problems and issues within watersheds.
Strateglc Monitoring and Assessment develop and 1mplement a

.....

. Management Strategy Development develop and assess
' mtegrated management strategles including the development of
" TMDLs.

4. Priority Watershed Management Plan - develop and finalize
management plans.
5. Implementation - implement point and non-point management
strategies.
Quality Objectives

The West Virginia Department of Environmental Protection created the
Watershed Assessment Program (currently known as the Watershed Branch) to
help address the needs of these stakeholders by implementing Phases 2 and 3
of the framework. The data quality objective process the Watershed Branch
uses to address the needs of the stakeholders is presented in Appendix A.

Criteria for Measurement Data

All water quality samples are tested at West Vrrgrma certified laboratories.
Certification assures that Data Quality Indicators’ (DQIs) are in compllance with
quality assurance/ quality control protocols. Analytical methods are specified
in 40 CFR 136. Lab blanks, spiked samples and duplicates must be performed
at specified intervals. Detection limits must fall below thé actlon level.

Standardized methods are used for habitat evaluations and the collection of
water samples ‘and biological assemblages. A series of Standard Operating
Procedure (SOP) manuals detail field protocols. All new personnel are
subjected to intensive training with seasoned biologists. Duphcate samphng
and field blank preparation are required.

' Data quality indicators are performance and acceptance criteria. Examples of DQIs are
precision, bias, accuracy, comparability, and sensitivity.
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Section A8 Special Training and Certification

All field personnel must participate in an annual training session. These
sessions are designed to provide hands-on experience with field protocols.
Topics include all aspects of data collectlon however, the emphasis is placed
on newly implemented procedures and components that can be influenced by
personal bias, such as habitat evaluations. Trainers are also part of the field
crew and, as such, can provide ongoing evaluations of teammates throughout
the field season.

Safety is an issue that cannot be ignored. Field personnel receive first aid and
CPR training periodically. All personnel involved in the collection of fish
through electro-shocking must be aware of all safety precautions and all
power-generating equipment must have functioning emergency shut-off
switches. Biologists in charge of the fish collection program have successfully
completed the U.S. Fish and Wildlife Service National Conservation Training
Center’s electrofishing course. Safe boating courses are also available.

Section A9 Documents and Records

Signatory personnel will receive paper copies of this Quality Assurance Project
Plan. Other recipients identified in the Distribution List (Section A3) will
receive electronic copies via email. A copy of this document will also be
available on a shared hard-drive.

Standard Operatlon Procedures are made avaxlable to all Watershed Branch
personnel In addition, all field personnel receive bound hard copies for
reference during sampling events. SOPs are reviewed annually and are updated
or supplemented as necessary.

Documentation of instrument calrbratron and repair is maintained in binders in
the Watershed Branch laboratory at the DEP headquarters. Field forms, chain- |

of-custody forms, and analytical results are organized and filed. Reference
material for biological assemblages is maintained in the laboratory

All documents and records are maintained for a minimum of five years. Paper
files are stored at the DEP headquarters. Anyone removing a file is required to
sign it out so that it can be easily located. Older versions of Quality Assurance
Project Plans and SOPs are retained as electronic files. All electronic data are
backed up daily by DEP’s Information and Technology Office.

N’
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Chapter B: Data Generatlon and
Acquisition

Section B1 Sampling Process Design

This Quality Assurance Project Plan embodies the four primary monitoring
components of the Watershed Branch: General watershed assessments,
probabilistic sampling, pre-TMDL sampling, and ambient water quality
monitoring. The sampling design process for each of these components is
described in the following paragraphs. Specific elements of these projects are
presented in Table 1. :

Gene-ral Watershed Assessments

The objectives of general watershed assessments are to identify areas of
impairment and to document recovery in areas where pollution abatement
activities have been implemented. A directed sampling -approach is employed
for general assessments. Sites are selected to confirm and update existing
data, or to address questions arising from previous assessments. Unassessed '
waterbodies may also be targeted. The study area is selected in accordance
with the five-year cycle descrlbed in Sectlon A6 ‘

All sites are selected in advance, but field personnel have the freedom to move
a site to obtain the best representative sample or if the designated site is
inaccessible. The number of sites per year will vary, depending on the size of
the watershed. Critical elements are habitat evaluations, macroinvertebrate
and periphyton assemblages, on-site measurements (pH, dissolved oxygen,
water temperature, and conductivity), and fecal coliform bacteria. Additional
water quality parameters may be obtained at the discretion of the collectors. A
set of reference sites serves a background population. Reference sites have
minimal anthropogenic influence and must comply W1th a set of “high-quality”
criteria.

This project is seasonal with sampling taking place April through October,
inclusive. (New research, based on data from previous watershed assessments,
indicates that dual seasons - December to May and July to October - may be
more appropriate.) Samples are collected over a rather short time frame;
usually a few weeks per watershed. These are single-sample events; however, -
a site may be revisited on subsequent assessment cycles, Water samples are
mid-stream grabs; they are preserved according to regulation and retained by
the sampler until laboratory pick-up. Benthic macroinvertebrate and
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periphyton samples consist of composites. Replicates and field blanks are
prepared at 4-5% of the sites. Replicaté sampling is a complete duplication of
effort; that is, teammates switch roles so that each person performs a
complete assessment and collects all samples.

Rainfall events may cause delays in the schedule. High waters and turbidity
obscure key components of habltat evaluations and prohibit the collectron of
biological samples.

Probabilistic Sampti’ng

The objectwe of probability samplmg is to obtain data that can provide strong
statistical conclusion. Depending on the specific objective of the probabilistic:
research, sampling may occur state-wide or be restricted to specific ‘
watersheds. Sites are randomly selected using the general protocols employed
in EPA’s R-EMAP Program? described in R-EMAP: Regional Environmental
Monitoring and Assessment Program (EPA, 1993). This randomization process
assures that no particular portion of the group of stream is favored; the chance
of selecting a degraded site is proportional to the number of streams having
degraded conditions. Results of probabilistic study designs can be used to
characterize watersheds ecoregions, or the entire state. :

The prime objectwe for the current probablhstlc study is to obtam sufﬁcrent
data for both statewide and watershed-specific applications. This five-year
study, initiated in 2002, entails annual statewide sampling. This design
minimizes the effects of short term events, such as droughts, that may
periodically impact an area. Six samples are collected from each watershed®
annually-to meet statistical requirements. This process w1ll prov1de 30 samples
per watershed at the conclusron of the study : : :

Sites are selected in advance- and cannot be moved.;_lf a site is inaccessible or
unsamplable, it is replaced by a new randomly-selected site. The annual
number of sites sampled is 150. Critical elements include habitat evaluations,
macroinvertebrate and periphyton assemblages, on-site measurements (pH,
dissolved oxygen, water temperature, and conductivity), and water quality -
sampling (Refer to Table 1 for details). '

The one-time sampling events take place between April and June, inclusive.
Water and biological samples are obtained and handled according to the same

2 R-EMAP: Regional Environmental Monitoring and Assessment Program. 1993. United States
Environmental Protection Agency. EPA/625/R-93/012.

3 Small watersheds (<30 streams) were combined with larger watersheds having similar
characteristics.



~.

Watershed Branch QAPP Revision: 1.0
SR Date: 3/20/06
Page 27 of 41

protocols applied to general watershed assessments. Replicate sampling is
conducted at 2% of the sites and field blanks are prepared weekly.

Pre-TMDL Sampling

Large amounts of data from impaired streams are needed to develop accurate
TMDL models. Therefore, a targeted sampling plan is used to develop pre-
TMDL sampling networks. The objective of this samphng scheme is to obtain as
much information on a watershed or sub-watershed as budget and personnel
restrictions allow. Sites are selected in advance with these limitations in mind.
TMDL plahners consider all existing data in designing the network. " Sites are
selected based on known or suspected impairments. Additional sites are
established upstream of known impacts and/or on nearby undegraded streams
to provrde 1nformatlon on background cond1t1ons ‘

The TMDL network for any glven year may cons1st of hundreds of sites. To
manage field activities, the nétwork is broken down into smaller groups of ~50
sites, based on travel logistics. Each “mini-network” is permanently assigned
to an individual, who is responsible for data collection for the duration of the
study.

Although sites are designated in advance, field personnel are permitted to
move sites with the approval of the TMDL decision-makers. Critical elements
are water quality samples (specrﬁc parameters will vary), on-site .
measurements, and documentation of field observations. Some sites may
require one-time macroinvertebrate and perlphyton collections as well.

Samplmg is conducted monthly July through June Networks are completed as
quickly as possible, usually in one to two weeks. Grab water samples are
preserved in accordance 'with established protocols and held until laboratory
pick-up is arranged. Individuals assigned to the network are requrred to
perform replicate samplmg and prepare field blanks during each event.
Sampling is conducted regardless of weather conditions; however, field crews
are not required to work in unsafe conditions. Delays may occur in obtaining
the biological components if scouring floods or droughts occur.
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Ambient Water Quality Network

The Ambient Water Quality Network was established to evaluate long-term
spatial and temporal trends in the state’s larger streams and rivers. This
network of sites was established in the 1940’s, but the number of sites and
sampling frequency has varied over the years.

The current network cons1sts of 25 srtes that are sampled bi- monthly (51x tlmes
per year). Critical elements included on-site measurements field
observations, and water quality parameters (Refer to Table 1).
Macromvertebrate communities will also be’ sampled in late summer/early fall

Asingle 1nd1v1dual is responsrble for the Ambtent Network and sample _ v
collection is scheduled around his/ her other activities. Water samples are mid-
stream or streambank surface grabs. Samples are appropriately preserved and
held until laboratory pick-up can be arranged. One replicate sample and one
field blank are prepared each month or a rate of 8%. Tl’lp blanks for orgamc
samples are prepared daily. : ,

Section BZ Sampling Methods

Deta1led descriptions of sampling protocols, instruments, sampling devices,
sample containers, forms, and guidance are contained in the Watershed Branch
SOPs (Appendix B). " All activities covered in this quality assurance project plan
are addressed in thése documents. Annual training sessions and adherence to
these SOPs assures that the data generated by the Watershed Branch are
comparable and defensrble

In any endeavor things can - and will - go wrong Fortunately, field crews
rarely work in isolation. If one team experiences an equipment failure or
supply shortage, a team working in an adjacent-area can offer support or
advice on possible solutions. Replacement supplles, such as sample containers,
can be provided by the lab during sample pick-up.’ In some cases,
arrangements can be made with field offices or headquarters for 'supply or
equipment replacement. If a sample is lost or destroyed after collection, the
site may be revisited as long as conditions are comparable to the original
situation. Replacement samples must be clearly identified.
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Section B3 Sample Handling and Custody

Sample handling and preservation for all samples, except fecal coliform
bacteria, conforms to methods spec1ﬁed in 40CFR136. These methods are
detailed in the specific SOPs and are summarized in Table 3. All samples are
- collected in sufficient quantities to perform analyses with enough excess for
duplicate analysis.

Holding times for fecal coliform bacterla samples were expanded to 24 hours.
Sampling can occur in remote areas and the 6 hour holding time was
impractical or impossible to attain.” The Watershed Branch conducted
literature searches and performed internal testing to discern the differences in
fecal colony counts based on 6-hour and 24-hour holding times. It was
determined that decision errors based on 24-hour fecal samples would be
insignificant. ,
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Table 3. Sample Collection and Preservation Methods.

neé

. 7 | Wide mouth plastic | ' B B
Benthic Macroinvertebrates | jar ~ | 75% Denatured Ethanol - Indefinite
Periphyton 4 oz specimen jar 10% formalin, Cool <4° Indefinite
Hot Acidity 1-L Cubitainer Cool, 4°C 14 days
Cold Acidity 1-L Cubitainer Cool, 4°C .14 days
Alkalinity 1-L Cubitainer - Cool, 4°C 14 days
Hardness . 1-L Cubitainer - Calculated value . o
Sulfate 1-L Cubitainer Cool, 4°C ' 28 days
Chloride 1-L Cubitainer- None 28 days

o . .. .. .| Cool,4°C, +sodium R
Fecal Coliform Bacteria 100 ml sterile bottle | thiosulfate 24 hours*
Total Susp. Solids 1-L Cubitainer Cool, 4°C 7 days
Total Phosphate 1-L Cubitainer Cool, 4°C, H,SO, to pH<2 28 days
Total Ortho-Phosphate 1-L Cubitainer Cool, 4°C 48 hours
Filter immediately,

Diss. Ortho-Phosphate 1-L Cubitainer Cool, 4°C 48 hours
TKN 1-L Cubitainer Cool, 4°C, H,S0, to pH<2 28 days
Ammonia-N 1-L Cubitainer Cool, 4°C, H,S0, to pH<3 28 days
Nitrate-Nitrite-N 1-L Cubitainer Cool, 4°C, H,S0O, to pH<4 28 days
Magnesium 1-L Cubitainer HNO; to pH<2 6 months
Meanganese 1-L Cubitainer HNO; to pH<2 6 months
Total Aluminum 1-L Cubitainer HNO; to pH<2 6 months
Dissolved Aluminum 1-L Cubitainer HNO; to pH<2 6 months
Dissolved Cadmium 1-L Cubitainer HNO; to pH<2 6 months
Dissolved Copper 1-I. Cubitainer HNO; to pH<2 6 months
Total Iron 1-L Cubitainer HNO; to pH<2 6 months
Dissolved Iron 1-L Cubitainer HNO; to pH<2 6 months
Dissolved Lead 1-L Cubitainer HNO; to pH<2 6 months
Total Calcium 1-L Cubitainer HNO; to pH<2 6 months
Total Selenium 1-I, Cubitainer HNO; to pH<2 6 months
Dissolved Selenium 1-L Cubitainer HNO; to pH<2 6 months
Total Arsenic 1-L Cubitainer HNO; to pH<2 6 months
Dissolved Silver 1-L Cubitainer HNO; to pH<2 6 months
Total Mercury 1-L Cubitainer HNO; to pH<2 28 days
Dissolved Zinc 1-L Cubitainer HNO,; to pH<2 6 months
Dissolved Nickel 1-L Cubitainer HNO; to pH<2 6 months
Volatile Organics 40-mL Glass Vial HCl to pH<2 14 days
Semivolatile Organics 1-L. Amber Glass Jar | None 7 days

* This holding time is not in compliance with Standard Methods.
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All samples are labeled to indicate the station code, waterbody name,
date/time of collection, and type of preservative. An “Analysis Request Form”
is used to indicate the desired analyses. The bottom of the form contains a
section to track sample chain-of-custody. Examples of sample labels and forms
are included in the SOPs. : :

Labs are required to document sample receipt and assign tracking numbers.
After the holding time has expired, the receiving lab properly disposes the
samples.

Section B4 Analytical Methods

All water samples submitted to laboratories are analyzed in accordance with
40CFR136 or SW-846. Protocols for field measurements and benthic samples
are defined in the SOPs (Appendix B). Periphyton samples are processed
according to specifications defined in the contract (Appendix C).

Section B5 Quality Control

Multiprobe instruments are used to determine pH, dissolved oxygen,
conductivity, and temperature. These units are fully calibrated weekly, prior
to sampling in the field. Calibration, adjustments, and maintenance are '
recorded for each instrument. Any instrument failing to meet calibration
requirements is repaired on-site or returned to the manufacturer. All repairs '
are documented in the calibration books. The identification number for each
unit is recorded each time the meter is used. This process allows minimum loss
of data, if the meter fails in the field or upon recalibration. -

Field crews are required to conduct replicate sampling and field blanks for
each “list” of samples collected. All sampling efforts are broken down into
smaller, more manageable components or “lists”, which are then assigned to
an individual or crew for completion. In order to complete a list, a replicate
sample and field blank must be performed. The frequency of quality control
activities will vary, depending on the length of the list. Estimated rates for the '
various projects are: Pre-TMDL - 3%, General Watershed Assessments - 5%,
Probabilistic Sampling - 2.5%, and Ambient Water Quality Network - 7.6%.

The intensity of replication is dependant upon the specific project. General
watershed assessments and probabilistic sampling is performed by two-person
crews. A random number generator is used to assign specific sites for
replication or field blank preparation. Field crews have the liberty to move a
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replicate to a different site, if the assigned replicate site is unsuitable. At a

replicate site, each crew member conducts a full assessment as though he/she
is the only one present.

Pre-TMDL and Ambient Network sampling is usually performed by an individual
working alone. Sites for replication and field blanks are determined by the list
assignee. Only water quality sampling is replicated as replicate habitat

observations would be redundant. When semi-volatile and volatile organics are

collected for the Ambient Network, trip blanks are prepared daily.

Various steps may be taken if a field blank exceeds an analyte detection limit.
If the analyte detected is near the analytical limits and is significantly lower
than actual field conditions, it is considered an outlier and no additional action
is taken. If a field blank is significantly higher that the minimum detection
limit, steps are taken to verify that the field blank was not misidentified. The
lab is notified of the situation and asked to verify the results. If it is clear that
and error has been made and is correctable, the data are rev1sed and the
reasons fully- documented

All water analyses are performed by firms that have been awarded contracts by
the state. The specifications for this contract include quality control
requirements. Quality control requirements are described in detail in the
contract (Appendix C). Stated briefly, all labs are required to use standard
analytical procedures. Duplicates and spikes must be performed every tenth
sample and reference samples must be tested every six months. In addition,
DEP may submit blind samples of known composition.

Benthic macroinvertebrate samples are processed and identified by contracted
facilities. The current contract is presented in Appendlx C. The contract
specifies sample sorting and identification procedures by referencing the
Watershed Branch SOPs. Quality control processes, provided in detail in the
contract, require documentation of sorting efficiency, and internal
identification accuracy. Voucher and reference collections are developed and
returned to the Watershed Branch when the project is completed. A minimum
of 2,5% of the returned samples are verified by a second laboratory. Failure to
comply with comparability assessments may result in contract cancellation.
Future contracts will also specify that the taxonomists have certification from
the North American Benthological Society for genus-level identification.

Per1phyton analy51s is performed by contracted laboratones. The contract does .

not specify exact quality control procedures. However, the all bidders must
present acceptable quality control measures to be considered for the
contractual award. A copy of the contract is presented in Appendix C.

e’
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Section B6 Instrument/Equipment Testing,
Inspection, and Maintenance

Hydrolab and YSI brand multiprobe instruments are used to measure pH,
dissolved oxygen, temperature, and conductmty in the field. -Each instrument
is individually numbered so that it’s history may be traced. Before use, the
probes are examined for fractures, punctured membranes, biofouling and other
problems. Probes are cleanéd, repaired, or replaced as needed. Spare probes
are available as replacement parts.

Flow measurement equipment is zero-adjusted annually. The probe is cleaned
if readings become erratic. However, erratic readings may also occur in
waterbodles with high conductmty or near- freezmg temperatures

Any instrument that cannot be repaired on-site is shipped to the manufacturer
for repair. All repair and maintenance activities are recorded in the
instrument’s calibration manual.

Benthic macroinvertebrate sampling nets are examined for holes prior to each
use. Worn nets are replaced as needed. After each use, the net is rinsed
thoroughly and examined closely for any organisms that may be clinging to it.

One person is assigned respon51blllty for ordermg and mamtammg supphes )
This individual monitors usage of sample bottles, batteries; preservatives, etc.,
and reorders these items as requ1red Field personnel are provided with
checklists to assure that vehicles are fully stocked prior to departure.

Section B7 Instrument/ Equ1pment Cal1brat1on and
Frequency

Instructions for calibrating all instruments are detailed in the SOPs. Hydrolab
and YSI brand multiprobe instruments are calibrated weekly | prior to use.
Addltlonally, dissolved oxygen is calibrated daily as this parameter tends to
drift with changes in elevation and barometric pressure. All calibration
activities; including maintenance and repairs are recorded in the calibration
manuals. Flow measurement probes are zeroed annually.
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Section B8 lnspectron/Acceptance of Supplies and
Consumables

Critical supplies mclude Cubitainer brand bottles (for general water samples),
sterile fecal coliform bottles, macroinvertebrate and periphyton sample jars,
field and chain-of-custody forms, preservatives (acids, formalin, alcohol),
batteries, deionized water for rinsing and field blank preparation, and
calibration standards.

The supply officer monitors the levels of these consumables and orders new
supplies from the current state laboratory-supply contract. The supply officer
examines these items when they are received and documents the receipt and
expiration date for preservatives and standards. All consumables that exceed
the expiration date are discarded.

Section B9 Non-direct Measurement\s

The Watershed Branch relies on mternally -collected data for most of its
decision-making processes. However, data provided from outside sources - -
watershed associations, mining and permitting surveys, etc. - are also taken
into consideration. These data are considered supportive; that is, they are
used to help prove the assumptions made from the Watershed Branch’s data.
Greater weight is given to outside data that are known to be collected using
Watershed Branch protocols. Any data that meet the strict requirements of
the Watershed Branch and are known to be obtained using the Branch’s
protocols are entered into the Decision Database.

Section B10 Data Managemeht

All paper data - field forms, chain-of-custody forms and assignment lists - are
submitted to the Field Data Manager. These documents are compared to the
original assignment list and reviewed for completeness and reporting errors.
Laboratory results, which are submitted in both electronic and paper formats,
are collated with the respective field documents. The electronic version of the
collated materials is then transferred to the Watershed Branch’s database:
WAPBASE.

WAPBASE uses the Microsoft Access program and readily imports data from
other databases and/or spreadsheets. It is stored on DEP’s mainframe and is
backed-up daily.

S

N
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After the electronic data have been merged into WAPBASE, the paper versions
are submitted to the Data Entry Manager to key in additional information that
could not be transferred electronically. The Data Entry Manager is responsible
for assuring that all data have been entered and reviewed for transcription
errors. The data entry and review processes are documented within the
database. Errors that are noticed after the final review process are also
documented within the database. The Data Entry Manager is also responsible
for proper filing of paper copies in the central file room at DEP’s headquarters.

The STORET Data Manager uses the WAPBASE data to enter Watershed Branch
information into EPA’s national repository for water quality data.

The WAPBASE Data Manager is responsible for overall maintenance of the
database containing information collected in the field. This individual is
responsible for WAPBASE setup, design, security, data transformation and
reduction, and system backup. The General Data Manager also reviews data for
consistent format and site-location errors. WAPBASE is backed-up daily by the
DEP Information and Technology Office. The database is also backed-up on
DVD before and after major revisions. The WAPBASE General Data Manager
also maintains supportive databases: Taxonomic lists, a master stream list,

and the Division of Natural Resources Stream Reach File.

The General Data Manager oversees databases regarding the decision-making
and assessment processes. The Decision Database (DDB) imports data from
WAPBASE. The DDB contains information required for 303(d) List preparation
and records information required for making critical decisions, such
information as the number of water quality violations. The DDB also houses
information on specific impairments and TMDL development. Final decisions
are then reported in the Assessment Database (ADB). The ADB is used to
document impaired streams and to indicate whether they are fully supporting
or non-supporting their designated uses. The ADB also indicates circumstances
where data are insufficient to make fully/non-supporting decisions. If a stream
is designated as non-supporting the ADB will list the causes and sources of
impairment. The General Data Manager also oversees GlS-related databases
and the National Hydrology Dataset.

Members of the Watershed Branch have read/write capabilities for WAPBASE.
Others within DEP have access to WAPBASE as read-only status. This system
allows many users to query WAPBASE for information.

DEP is developing a centralized system to incorporate all data the agency
generates into a single database. This system, known as EQUIS, is still in the
developmental stages and cannot be discussed at this point.
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Ch’apt‘er C Assessment and Oversight

Section C1 Assessments and RespOnse Actions

The Watershed Branch conducts assessments of its activities to assure the
requirements of the Quality Assurance Project Plan are being implemented.
These assessments are discussed below and summarized in Table 4.
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Readiness reviews are conducted prr'or to the start of a new activity or at major milestones,
such as beginning a new TMDL or Watershed Assessment Cycle. These reviews are typically
conducted during the annual training event and staff meetings. The ability to conduct

entirely new activities, such as fish population studies, is tested through the implementation
of pilot studies.

Surveillance is a contlnuous process of verification; it assures that all activities are being
performed to specification. For Watershed Branch purposes, surveillance may be broken
down into three categories: Field, lab, and data management activities. The Field Operations
" Manager and/or supervisors in the Watershed Assessment Section spend time in the field with
each team member to assure work is being performed in accordance with the SOPs.
Surveillance of laboratory activities includes assuring that all data are received and meet
minimum detection requirements. A team of data managers assures the accuracy of
electronic information."

To evaluate t’heproficiency of water testing laboratories, a sample having known quantities is
submitted to the testing facility as a blind sample. Results of proficiency testing must fall

within specified acceptance criteria. This aspect of assessment is managed by the Laboratory |

Quality. Assurance Program.

System audrts are thorough systematic on- -site assessments. Laboratory audits are a
component of the Laboratory Quality Assurance Program. In order to be contracted for
testing DEP samples, a laboratory must have successfully passed a system audit and must be
certified by the state. The activities of the Watershed Branch are audrted periodically by EPA
biologists stationed in the Wheeling Field Office.

Section C2 Reports to Management

West Virginia’s Integrated Report, the Watershed Branch’s Ecological Assessments and
completed TMDLs are the primary vehicles for summarizing the methodologies and
information collected on the state’s waters. These important documents summarize and -
describe large volumes of data representing assessment and TMDL development expenditures
approaching three million. dollars a year.

Management of the activities necessary to produce these reports is an active and ongoing
process. Monthly detailed intra-branch management reviews provide the systematic approach
necessary to ensure that quality control, schedulmg commitments, staffing and budgetary
concerns are addressed.
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) Table 5. Quality Assurance Management Reports
" Type of Report - Frequency Projected - Person Responsible for Report
: Delivery Dates Report Preparation Recipients :
, S DEP Leadership
Integrated Report Biennial April Dave Montali EPA
: 1. SR ‘ , General Public
: Variable, : : DEP Leadership
Ecological Assessments | “as watersheds | Not Appicablé | Doug Wood o EPA
o are assessed . o , General Public -
~ B | | "DEP Leadership
TMDL Reports Annual - | December Dave Montali = - EPA ‘
K o | o | General Public

Chapter D Data Validation andUSability |

) Sectlon D1 Data Rev1ew Ver1f1cat10n and Vahdatlon

Data review and verification is performed in- house to ensure that the data are obtamed
according to protocol and have been received, recorded, and processed correctly. The data
management team (Section C10) works with' other Watershed Branch employees to assure that
the process is complete. :

Data validation is performed by individuals having a less intimate relationship with the data,
such as 303(d) list developers and the TMDL modelers. Data aré reviewed to determine:
whether or not they meet the needs of these end users. If the data are found to be deficient -
in an area, efforts are taken to correct these errors through revisions of field protocols or

data evaluation methods. ,
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Section D2 Verification and Validation Methods

When any of the fbur major field ‘components is perform‘ed, field personnel work from a pre-

determined list of sites. This list is maintained in an Excel spreadsheet, which is subsequently

used for verification and data entry purposes.

At the completion of an a