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1.0 PROJECT MANAGEMENT

1.1 Primary Distribution List

111
1111

Primary Distribution

United States Environmental Protection Agency (EPA), Region 4, Water Protection
Division, Water Quality Planning Branch

Chris McArthur, NC Monitoring Coord. & Marine Monitoring Program Coord.
Joanne Benante, Water Quality Planning Branch Chief

North Carolina (NC) Department of Environmental Quality, Division of Water Resources
Water Sciences Section

Cyndi Karoly, Water Sciences Section (WSS) Chief

Eric Fleek, Biological Assessment Branch Supervisor

Jason Green, Intensive Survey Branch Supervisor

Brian Wrenn, Ecosystems Branch Supervisor

Cindy Moore, Aquatic Toxicology Branch Supervisor

Jill Paxson, Estuarine Monitoring Team Leader

Jeff DeBerardinis, Fish Tissue Monitoring Program Coordinator

David Huffman, Quality Assurance Coordinator

Debra Owen, Lakes Monitoring Program Coordinator

Brian Pointer, Ambient Monitoring System Coordinator

Jeff DeBerardinis, Interim Stream Fish Community Assessment Program Coordinator
Michael Walters, Macroinvertebrate Community Assessment Program Coordinator
Burt Simons, Estuarine Monitoring Team

Gary Davis, Estuarine Monitoring Team

Reqgional Office Supervisors

Landon Davidson, Asheville Regional Office (ARQ) Supervisor

Cyndi Karoly, WSS Chief and Estuarine Monitoring Team (EMT) Supervisor
Trent Allen, Fayetteville Regional Office (FRO) Supervisor

Corey Basinger, Mooresville Regional Office (MRO) Supervisor

Danny Smith, Raleigh Regional Office (RRO) Supervisor

David May, Washington Regional Office (WaRQ) Supervisor

Jim Gregson, Wilmington Regional Office (WiRO) Supervisor

Sherri Knight, Winston-Salem Regional Office (WSRO) Supervisor

Regional Office Ambient Monitoring Technicians

James Aaron, ARO
Hughie White, FRO
Kent Smith, MRO
Rick Trone, RRO
Kevin Rowland, WiRO
Jason Doby, WSRO
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1.1.4 Water Planning Section

= Tom Fransen, Water Planning Section Chief

1.2 Courtesy Distribution List

= Jay Zimmerman, NC Division of Water Resources Director

= Linda Culpepper, NC Division of Water Resources Deputy Director
= Nick Jones, Laboratory Quality Assurance/Quality Control Officer
= Jeff Poupart, Water Quality Permitting Section Chief

= Jon Risgaard, Water Quality Regional Operations Section Chief

= lan McMiillian, Basin Planning Branch Supervisor

= Pam Behm, Modeling & Assessment Branch Supervisor

1.3 Project Organization

All activities involved with the Ambient Monitoring System (AMS) and covered under this Quality
Assurance Project Plan (QAPP) are performed by North Carolina Division of Water Resources (DWR)
staff. Generally speaking, project management, quality assurance (QA), data management, analysis, and
reporting are performed by staff in the Water Sciences Section (WSS). Field work is performed by staff in
seven Regional Offices under the Regional Water Quality Operations Supervisor and by staff on the
Estuarine Monitoring Team, who are supervised by the WSS Chief. Chemical, physical, and coliform
analyses are performed by the laboratories in the corresponding Branches in the WSS. Results from the
AMS are provided to Water Planning Section staff who use this information to support United States
Environmental Protection Agency (EPA) reporting requirements such as the 303(d) and 305(b) integrated
report, as well as general water quality basin planning activities.

An abbreviated organizational chart for the DWR indicating the Sections and Branches involved in the
AMS is provided in Figure 1 below. Information on specific individuals’ roles and responsibilities follows.
Phone numbers and addresses for the offices listed below can be found in Appendix A.

‘Water Resources Director
Zimmerman, lay
Public Information Water Resources
Office Projects

Human Resources Budget Office

Water Sciences
Section

Water Quality Public Wat_er Supply W.l_re_r U.u.lllty Water Pl_ann-ng
Regional Operations Section Permitting Section Section
Section
Aquatic Toxicology Chrganic Chemistry Compliance Services Complex Transportation Classification & | | Information
Animal Feeding Branch Branch Branch Permitting Linit Permitting Unit Standards/Rules Technology
Operations & Review Branch
Groundwater K
. Intensive Survey e . . . -
Protection Branch * Certification Branch Administration Compliance & 401 & Buffer Modeling & Non-Point Source
Support Branch Expedited s N
- . Permitting Unit Assessment Branch Planning Branch
i i Microbiolopy & Permitting Unit
Regional Offices Biological | . BY N
Assessment Branch ||nrg.1|';|r \rmus T Operations Branch Basin Planning | | Ground Water
ranih PWS Regional Offices Pretreatment, Non-Discharge Branch Management
Emergency, Permitting Unit Branch
- - Response, &
| Ecosystems Branch I— % Chemistry Unit | Plan Review Unit | mﬁ’[mim‘ Water Supply
Systems Unit Planning Branch
| Estuarine |_ ﬂ{ Microbiology & |
Monitoring Te, Metals Unit . d e - i
onitering Team etals Unif Protection & Albemarle -Pamlico

Enforcement Branch

‘ Information Processing

Operator

Unit Certification Unit

Figure 1: AMS Organizational Chart

Mational Estuary
Partnership
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13.1
1311

Project Management and Oversight

Project Manager — Brian Wrenn, Supervisor, Ecosystems Branch

Supervises AMS Coordinator/Data Manager, Water Quality Analyst, and QA Coordinator.
Ultimately responsible for ensuring that program is conducted in accordance with this
QAPP.

Reviews and approves all reports, work plans, corrective actions, QAPPs, and any other
major work products and their revisions.

Approves changes to program; ensures changes comply with DWR regulations and policies
as well as data user needs.

Program development.

Reports to Water Sciences Section Chief.

Project Coordinator/Data Manager — Brian Pointer, AMS Coordinator, Ecosystems
Branch

Acts as liaison between program management, field staff, analytical laboratory, and data
users.

Coordinates logistics of program, such as maintaining sampling schedule, producing and
distributing sample submission forms to field staff, maintaining station information
database, providing certain supplies.

Responds to issues raised by any program participant or outside party, identifies root causes
and recommends response actions to the Project Manager.

Communicates needed or suggested changes to AMS to Project Manager for approval.
Performs all aspects of data management, including tracking, compilation, review,
coordinating data entry by WSS support staff, identifying and correcting errors, and upload
of data to databases. Maintains in-house databases. Responsible for STORET metadata
maintenance and data upload.

Fulfills requests for raw data.

Assists in training field staff.

Performs field staff reviews, audits, and station visits to ensure compliance with QAPP and
SOPs and communicates needed corrective actions to Project Manager and field staff
supervisors when needed.

Performs annual fecal coliform data screening and analysis.

Data Analyst — Tammy Hill, Water Quality Analyst, Ecosystems Branch

Performs data analysis and prepares Ambient Monitoring Reports.
Summarizes RAMS data in reports.
Performs other statistical analyses as required.

Project QA Coordinator — David Huffman, WSS QA Coordinator, Ecosystems Branch

Documents QA practices of AMS.
Maintains AMS QAPP.
Develops and recommends QA/QC improvements.

Page | 5



1.3.2
1321

Field activities

Regional Office and Team Supervisors

Responsible for enforcing response or corrective actions of supervised field staff as necessary:

1.3.3
1331

1.3.3.2

Landon Davidson, (ARO) Supervisor
Cyndi Karoly, (EMT) Supervisor
Trent Allen, (FRO) Supervisor

Corey Basinger, (MRO) Supervisor
Danny Smith, (RRO) Supervisor
David May, (WaRO) Supervisor

Jim Gregson, (WiRQ) Supervisor
Sherri Knighting, (WSRO) Supervisor

Field staff

Regional Office Ambient Monitoring Technicians:

- James Aaron, ARO

- Hughie White, FRO

- Kent Smith, MRO

- Rick Trone, RRO

- Kevin Rowland, WiRO
- Jason Doby, WSRO

Estuarine Monitoring Team
Intensive Survey Branch Staff (backup field staff)

- Perform all field activities including field measurements, observations, and sampling
in accordance with QAPP and SOPs.
- Notify immediate Supervisor and AMS Coordinator of any issues encountered.

Laboratory analyses

Laboratory Administration

Manages both DWR laboratories (Central/Raleigh and Asheville), which perform all
analyses on samples taken as part of the AMS.

Responsible for oversight of all analytical activities and for ensuring that all activities are
performed in accordance with the Water Sciences Section Quality Assurance Manual
(Appendix 8).

Laboratory Quality Assurance —Nick Jones, QA/QC Officer, Certification Branch

Responsible for establishing, implementing and coordinating a comprehensive QA/QC program
for environmental sampling and analyses performed by the North Carolina Division of Water
Resources Laboratory in the Water Sciences Section, and ensuring that environmental data
operations are of a quality that meet or exceed requirements for informed decision making.
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1.3.4 Water Planning Section

1.3.4.1 Tom Fransen, Section Chief, Water Planning Section

= The Water Planning Section develops standards, rules and management strategies to
protect water quality, carries out water supply planning, provides guidance to local water
systems and monitors drought conditions. Three of the 8 Branches in the Section use the
AMS data. These Branches include the Albemarle-Pamlico Estuary Partnership, Basin
Planning Branch and Modeling & Assessment Branch. These Branches include numerous
staff acting as primary end users of data produced by AMS.

= Staff from Basin Planning and Modeling & Assessment Branches should:

- Provide input to AMS Coordinator and Project Manager on changes needed to AMS
program as part of a continuous program assessment process.
- Report any data anomalies to AMS Coordinator and Project Manager.

135 U.S.EPA
1.3.5.1 EPA Region 4, Water Protection Division
= Water Quality Planning Branch

- Review, provide comments, and approve QAPP and subsequent revisions on behalf of
EPA Region 4.

- Perform mid-year and end of year assessments of all DWR monitoring programs,
including the AMS, to determine progress on tasks listed in the annual 8106 grant
workplan.

- Review, provide comments, and approve biennial 303(d) list and subsequent revisions
on behalf of EPA Region 4

1.4 Problem Definition and Background

1.4.1 Introduction

As part of funding agreements between the State and the Environmental Protection Agency (EPA),
North Carolina agrees to monitor the waters of the state and report findings to the EPA, in order to
support the goals of the Clean Water Act (CWA). The CWA defines as its objective:

*...to restore and maintain the chemical, physical, and biological integrity of the
Nation’s waters, and, where attainable, to achieve a level of water quality that
provides for the protection and propagation of fish, shellfish, and wildlife, and for
recreation in and on the water™.

Major provisions of the CWA led to the development of state-based water pollution management
controls, primarily based on development and enforcement of numerical and narrative water quality
standards. The current numerical standards are described in the NC Administrative Code, Chapter
2, Subchapter 2B, commonly called the “Redbook” by DWR staff. Summary tables of these
standards are included in Appendix 2. The full text of the code is available online at
http://deq.nc.gov/about/divisions/water-resources/planning/classification-standards/rules.

1.4.2  Stream classifications and water quality standards
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North Carolina consists of seventeen major river basins, as shown in Figure 2. Within each of
these, all segments of every named waterbody have been given a stream classification based on its
intended use, which determines the level of protection required. Major stream classifications and
their corresponding uses are shown in Table 1 below.

Figure 1: NC Major River Basins

In addition to these major classifications, North Carolina also has supplemental classifications to
protect for additional uses, such as trout survival and propagation (Tr), outstanding resource waters
(ORW), swamp waters (Sw), future water supplies, and nutrient sensitive waters (NSW). More
detailed descriptions of the State’s stream classification system can be found on the DWR
Classifications, Standards & Rules Review Branch’s website at
http://deq.nc.gov/about/divisions/water-resources/planning/classification-standards. Stream
classifications for individual stream reaches can be obtained from this website.

Different uses are protected by varying combinations of legislatively mandated requirements for
activities within the watershed such as:

= number and type of allowable discharges and permitted concentrations of pollutants
= stream buffers

= erosion and sediment controls

= agricultural best management practices (BMPS)

= forestry BMPs

= transportation BMPs

= number and type of landfills

= number and types of dams/water resources projects

These managerial controls are meant as protective measures to allow attainment of the
corresponding numerical instream water quality standards specifying the chemical, physical, and
microbial pathogen levels required to ensure that the water is of sufficient quality for the stated
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use. These are tied to the stream classification, and consequently the uses those classifications
represent.

Table 1: NC Stream Classifications and Uses

Protected uses
. Aquatic life | Sccondary | Primary water | gelifish
Stream classification recreation recreation supply

Freshwater

C X X

B X X X

WS (1-V) X X X
Saltwater

SC X X

SB X X X

SA X X X

1.5 AMS Objectives

The Ambient Monitoring System (AMS) is primarily designed to address three main objectives, but other
projects within the DWR have found that the data are suitable for their uses as well, so these programs’
uses are listed as secondary objectives. These programs are asked to give input on design and modifications
to the AMS program and these requests are accommodated whenever possible. The AMS primary
objectives are:

= To monitor waterbodies of interest for determination of levels of chemical, physical, and bacterial
pathogen indicators for comparison to a selection of the state’s water quality standards.

= To identify locations where exceedances of water quality standards for physical and chemical
indicators occur in more than 10% of samples/measurement (20% for coliforms).

= To identify long-term temporal or spatial patterns.

= Many AMS stations were originally established downstream from NPDES and other discharges to
monitor for anthropogenic impacts to water quality. AMS data are included in North Carolina’s
Integrated Reporting processes.

Data produced by the AMS are provided to several different Sections within the DWR to help support their
programs. Each one of these water quality management activities has complex data needs and AMS data
are generally not the only source of information used to support these programs. Individual Sections,
Offices, or Branches should be contacted for details on how AMS data are integrated into their projects.
Contact information for these is included in Appendix 1.

The AMS Secondary Objective is to provide data suitable for supporting the following DWR activities:
= Water Sciences Section

- Background information for Intensive Survey Branch special studies, Biological Assessment
Branch monitoring, and Aquatic Toxicity Branch investigations

= Water Planning Section
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- Biennial 303(d) and 305(b) reporting to EPA, including identification of areas of impairment
or degradation

- River Basin Water Resources Plans

- TMDL development

- Prioritization of restoration activities

- Background information for reclassification studies

- Triennial review of water quality standards

= Water Quality Permitting Section, Wastewater Branches

- Identification of background levels of constituents for determination of NPDES permit limits
- Identification of dischargers causing unacceptable impacts

= Regional Offices

- Background information to assist with water quality management activities in each region

1.6 Project/Task Description and Schedule

1.6.1 Overview

The AMS has been active in North Carolina for over forty years. In the 1970’s and 1980’s,
monitoring stations were generally located at fixed points above and below known point source
dischargers to monitor their possible effects on surface water quality. With the institution of the
NPDES permitting program in the late 1970’s and its self-monitoring requirements, much of this
oversight became redundant. Though some of these historic stations are still active and are useful
for monitoring discharges that continue to have compliance issues, in more recent years, attention
has been shifted towards monitoring the effects of non-point sources of pollutants and representing
the overall condition of watersheds.

The AMS consists of a relatively static network of stations located throughout the state to provide
site specific, long-term water quality information on significant rivers, streams, and estuaries. The
network is based on a judgmental design. Currently there are 329 active AMS stations established
in all seventeen major basins and in 93 of the 100 counties across the state (Figure 3). All stations
are georeferenced, with each station number assigned to a specific latitude and longitude. Though
there are a few stations located on reservoirs, the main focus of the AMS is higher Strahler order
rivers, streams, and estuaries. Most of the stations in the non-coastal regions are located at bridge
crossings or other public accesses and are accessible by land. Estuaries and other large waterbodies
are monitored by boat.

In January 2007, DWR implemented the Random Ambient Monitoring System (RAMS) as a
probabilistic component of the AMS. RAMS consists of station locations that are randomly located
on freshwater streams (non-tidal, non-lake/reservoir, non-saltwater) throughout the state. Since
RAMS is a component of AMS, they are very similar programs with a few differences. More
information about RAMS is available in Appendix 9.
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Figure 2: AMS Station Locations

1.6.2 Water quality indicators

The AMS focuses primarily on chemical, physical, and bacterial pathogen characteristics of the
water column. The indicators are primarily selected from those chemicals that have current state
water quality standards and can be cost-effectively analyzed. Additional indicators are also
included that may not have specific associated standards but are useful for interpretation of other
measurements. Others are, of themselves, useful for identifying long-term trends.

A basic core suite of indicators is measured at all stations (Table 2). Additional indicators may be
included depending on site-specific concerns such as stream classification, discharge types, and
historical or suspected issues.

Occasionally, additional sampling requirements for other programs, such as WSS’s Algal and
Aguatic Plant Assessment program, can be accommaodated if they are to be performed concurrently
with regular AMS station visits. However, the methods and results for these other programs are
not managed as part of the AMS and are not covered by this QAPP but can be found in the SOP
for the Collection and Analysis of Algae (http://deg.nc.gov/about/divisions/water-resources/water-
resources-data/water-sciences-home-page/ecosystems-branch/algae-aquatic-plants).

More information on indicators measured as part of the AMS is included in Section 2.1: Sampling
Process Design.
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Table 2: Water Quality Indicators

Indicator type Core indicators Site-specific indicators
Physical Temperature Salinity
Specific conductance Secchi depth (transparency)
Turbidity
Total suspended solids
(TSS)
Barometric pressure
Chemical Dissolved oxygen (DO) Nutrients (NHs, NO, + NOs, TKN, Total P)
pH Total Hardness
Chloride, Fluoride, Sulfate
Color
Oil and grease
Dissolved Metals (arsenic, beryllium, cadmium,
chromium, copper, manganese, lead, nickel, zinc)
Biological Fecal coliform Chlorophyll a

1.6.3 Sampling schedule

The AMS is geared towards collection of long-term data and is therefore a continuous project of
indeterminate duration; there is no planned end date to data collection. Stations are visited at least
monthly year-round for collection of field measurements and analytical samples. Sampling is
performed by a designated Ambient Monitoring Technician in each Regional Office or by staff
from the Estuarine Monitoring Team. In the case of staff shortages and/or position vacancies,
trained substitute field staff, such as the AMS Coordinator or staff from the Intensive Survey
Branch, may perform sampling as their primary duties and workloads allow.

Individual field staff determine their specific daily sampling schedule. This flexibility in
scheduling site visits is needed to allow field staff to balance the AMS responsibilities with their
other job duties (such as facility inspections and incident responses), inclement weather, and
equipment availability. Each month’s sampling must to be completed within five days after the
end of the calendar month (i.e., January sampling must be completed by February 5).

1.6.4 Measurement methods overview

For specifics of field measurement and sampling methods refer to section 2.2: Sampling Methods
of this document. Analytical methods are listed in section 2.5: Analytical Methods of this document.
Precision and accuracy information is detailed in section 1.7: Quality Objectives and Criteria.

1.6.4.1 Field measurements

Measurements made in the field include water temperature, specific conductance, salinity, Secchi
depth, DO, and pH. Field measurements are to be made in situ by field staff at the time of the
station visit. All field activities are to be performed in accordance with the WSS SOP (Appendix
7).
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1.6.4.2 Analytical samples

Samples are submitted to the laboratories for analysis for turbidity, TSS, total hardness, dissolved
metals, nutrients, chloride, fluoride, sulfate, color, oil and grease, fecal coliform, and chlorophyll
a. All sampling, preservation and handling, and analytical methods are to be performed in
accordance with the ISB SOP (Appendix 7) and the Water Sciences Section’s Chemistry
Laboratories Quality Assurance Manual (QAM) (Appendix 8). Sample volumes, preservation, and
other handling requirements are included in section 2.3: Sample Handling and Custody of this
document.

Fecal coliform analyses are the only allowable variance from holding time requirements. Due to
the distance of most Regional Offices from the laboratories, the majority of samples are shipped
via courier to the Central Laboratory and consequently fecal coliform samples are already out of
the required six-hour holding time when received at the laboratory. The laboratories have agreed
to analyze fecal coliform samples received within 24 hours of collection but these are reported with
a data qualifier code indicating that the analysis was performed outside of the required holding
time. These results cannot, therefore, be used for regulatory or impairment determinations. The
coliform data are used as a screening tool to identify waterbodies that may require more intensive
sampling including analysis within the six-hour holding time to determine if they are meeting the
NC water quality standard for fecal coliform.

In rare cases, it may be necessary for samples to be analyzed by other state government laboratories
or by a private facility. These labs must provide reporting levels, analytical methods, accuracy and
precision equivalent to or better than those of the DWR laboratories.

If a private laboratory is used, it must have current certification from the DWR Laboratory
Certification program to perform the analysis requested.

1.6.5 Data management

All results are to be sent to the AMS Coordinator, who is responsible for the compilation, review,
verification, validation, and warehousing of all data produced by the program. Field staff provide
electronic versions of field measurements and observations to the AMS Coordinator by the tenth
day of the month following collection (e.g., January field data are to be submitted by February 10).
The laboratories will provide finalized analytical results as hard copy reports to the AMS
Coordinator within approximately 30 days after sample collection. Details can be found in section
2.9: Data Management of this document.

On approximately a quarterly basis, data from all sources will be compiled, quality assured, and
added to the in-house data warehouse. Data will also be uploaded to the national STORET
warehouse on at least an annual basis.

1.6.6 Reporting

Two major forms of reporting are produced from the AMS program: Ambient Monitoring Reports
and Annual Fecal Coliform Screening memoranda. These reports are provided to DWR
management and Water Planning Section staff and the information may be incorporated into River
Basin Water Resources Plans and required biennial EPA reporting for inventory and impairment
(combined 303(d)/305(b) reporting). Reports are also made publicly available on the internet at
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1.6.6.1 Ambient Monitoring Reports

The major reporting method for the AMS program involves Ambient Monitoring Reports that are
made publicly available on the internet as described above. Historically, AMS data were
compiled into Basin Assessment reports on a rotating cycle, such that data for each NC river
basin were summarized once every five years. Beginning in 2015, AMS results from the
previous five years are summarized annually for each of the seventeen major river basins in NC.
For example, the 2017 Ambient Monitoring Report summarizes all AMS data from January 1,
2012 through December 31, 2016. AMS data from the five-year period are summarized for major
indicators at each monitoring station, and are analyzed for violations of applicable water quality
standards.

Once a calendar year has ended, it usually requires three to four months to finalize the data set due
to analytical reporting lag time and the time required for compilation, review, validation, and
verification of all data by the AMS Coordinator. After the last quarter of data is added to the main
warehouse, the AMS Coordinator will perform a data retrieval of all available data for the five-year
summary period and provide it to the Water Quality Analyst. The Water Quality Analyst will
summarize the data in tabular, graphical, and geographical formats to include:

= Station information, including location, stream classification, and stream index

= Date range of results collected during the assessment period

= Number of results for each indicator

= Descriptive statistics by indicator: minimum, maximum, median, 10" percentile, 90"
percentile

= Applicable water quality standard for each indicator based on stream classification

= Number and percentage of observations exceeding the applicable standard for each
indicator

= Confidence levels in exceedance frequencies greater than 10 percent

= Spatial distribution of indicator concentrations and standards exceedances

The purpose of this analysis is to provide an historical perspective on relative levels of each
indicator and to help identify areas, either spatial or temporal, that may require closer examination.
Results for each indicator will be presented by individual station, and may also be grouped for
analysis by the entire basin, hydrologic unit code (HUC), and/or waterbody. This approach can
identify temporal patterns, such as gradual increases, decreases, or step-type changes in pollutant
levels. To some extent, spatial patterns within the basin, individual HUCs, or along a specific
waterbody may be discernable as well. Patterns or anomalies noted during this process are more
closely examined. The Water Quality Analyst may analyze specific AMS station and/or indicator
data for the entire period of record and may consult additional sources, such as Regional Office
staff, Water Planning Section River Basin Water Resources Plans, or NPDES permits to determine
a possible cause. Other data sources, such as the USGS National Water Quality Assessment
program, may also be consulted. Description of known issues or possible sources of bias (e.g.,
analytical, field, climatic, significant events such as droughts or hurricanes, etc.) in the data
summaries should be sufficient to give the reader adequate context for appropriate interpretation of
the results.
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The main audience for the information reported in the Ambient Monitoring Reports is staff from
the DWR Water Planning Section. For each station, if >10% of results for any particular indicator
exceed the applicable water quality standard, that particular stream reach (index number) may be
subject to official impairment and consequent 303(d) listing. Enough information should be
provided in the Ambient Monitoring Reports to allow Water Planning Section staff to make
informed decisions when determining if impairment is warranted for each monitored waterbody.
Impairment can lead to further actions by other DWR programs, such as intensive studies,
development of TMDLSs or other strategies, and implementation of additional pollutant controls, all
of which can have costly impacts for NCDEQ as well as NPDES dischargers, municipalities,
industries, animal operations, etc. To prevent inaccurate judgments of impairment being made, the
Water Planning Section has developed basic data quality and quantity criteria (available at
http://deq.nc.gov/about/divisions/water-resources/planning/modeling-assessment/water-quality-
data-assessment) to determine data sources appropriate for their uses. Information contained in the
Ambient Monitoring Report for each river basin allows Water Planning Section staff to easily
identify whether the data set for a particular station meets these criteria.

1.6.6.2 Annual fecal coliform screening memoranda

The current bacterial pathogen water quality standard for NC is based on five fecal coliform
samples taken during a thirty-day period (“5-in-30”). The current AMS sampling regime for fecal
coliform consists of one to two samples taken monthly, and is therefore not appropriate for
determining exceedance of the standard. The current results are, however, useful as a screening
tool to identify stream reaches where the intensive 5-in-30 sampling may be warranted.

In approximately March of each year, after the previous calendar year’s data set is finalized, the
AMS Coordinator analyzes fecal coliform data. Stations exceeding the following criteria are
identified as candidates for 5-in-30 sampling:

For all stream classifications (15A NCAC 02B .0211(3)(e)):

= Geometric mean >200 colonies/100mL
= >20% of results >400 colonies/100mL

For SA waters (15A NCAC 02B .0221(3)(d)):

=  Median >14 colonies/100mL
= >10% of results >43 colonies/100mL

Memoranda listing the stations that are 5-in-30 candidates and the results of analysis will be drafted
by the AMS Coordinator and sent to the Basin Planning Branch Supervisor, Modeling and
Assessment Branch Supervisor, and appropriate Regional Office Supervisor(s) and Ambient
Monitoring Technician(s), requesting that the waterbodies undergo 5-in-30 sampling that year.

Given the significant resources required for staff and the analytical costs of such studies, it is not
feasible that all waterbodies identified through this process can be sampled. Each Regional Office
should assess their resources and then prioritize stations to be sampled. Suggested criteria for
prioritization are as follows:

= High priority should be given to waters protected for primary recreation use and/or shellfish
harvesting, i.e., stream classifications B, SB, and SA.

= For coastal areas with primary recreational use and/or shellfishing waters, consult with the
Recreational Water Quality Monitoring program (NCDEQ, Division of Marine Fisheries
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(DMPF), Shellfish Sanitation and Recreational Water Quality Section). If the location is
already monitored by DMF, obtain available data, provide to AMS Coordinator and Water
Planning Section staff, and assign station a low priority for 5-in-30 sampling by the
Regional Office.

= [Ifthe stream segment has already been listed as impaired (303(d) listing) for fecal coliform,
sampling is not required; impairment is already known.

The appropriate Regional Supervisor and Ambient Monitoring Technician should prepare a study
plan in accordance with the latest Use Assessment Methodology prepared by the Water Planning
Section that is available on the web at http://deq.nc.gov/about/divisions/water-resources/planning.
Ideally, sampling will occur in June, July, and/or August, with more than one set of 5-in-30 samples
being collected. Since the fecal coliform standard is based on human health criteria and is meant
to protect for primary and secondary recreation uses, it follows that sampling during the months of
highest recreational use will give a better indication of actual risks to human health. In addition to
sampling at the AMS station location, the Regional Office staff may also include as part of their
study plan sanitary surveys and sampling at several points along the waterbody and its tributaries,
if resources allow. Not only would this process definitively determine exceedance of the numerical
standard, but possible contaminant sources may also be identified.

Results of all 5-in-30 sampling should be prepared by the Regional Office and reported within 45
days of the completion of sampling via written memoranda. Copies should be sent to the AMS
Coordinator, AMS Project Manager, Basin Planning Branch Supervisor, Modeling and Assessment
Branch Supervisor, and appropriate county or other local public health agency. Water Planning
Section will use the data to determine areas of impairment, in accordance with their current Use
Assessment Methodologies.

1.7 Quality Obijectives and Criteria

1.7.1 Precision, Accuracy, and Sensitivity

This information is included in Table 5.1 of the WSS Laboratories, Quality Assurance Manual
(Appendix 8). Results from the AMS program will be compared to NC water quality standards
(Appendix 2), so reporting limits for these indicators should be at or below these critical values.
All of the reporting limits (PQLS) used by the WSS Laboratory meet these criteria.

1.7.2 Bias

The AMS is based in judgmental sampling design, so by definition bias will exist due to station
locations. However, this is acceptable given that stations are generally established for targeted
long-term monitoring of known or suspected areas of concern; identification of temporal patterns
at these static locations are a major objective of the program.

Other sources of bias include:

= Sampling is performed during the daylight only. Stations may also be sampled at different
times of day from month to month, which may affect indicators such as DO, pH, and
nutrients.

= Extreme or acute unusual conditions, including storm events, may not be sufficiently
sampled due to field staff safety concerns or station inaccessibility during these events.

= Almost all inland stations are located at bridge crossings for ease of access and to avoid
trespassing on private property. Field staff are instructed to sample on the upstream side
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of the bridge whenever possible to minimize impacts, but the actual local impact of bridges
on ambient water quality is unknown.

Using consistent sampling methods, SOPs, and analytical methods minimizes bias from other
sources.

1.7.3 Representativeness

Environmental monitoring data generally show high variation due to natural conditions such as
precipitation, seasonal and diurnal patterns, and biological activity. It is important to ensure that
the variations over time and/or space that are seen in the results are truly representative of the
system under study. Monitored waterbodies must have sufficient flow year-round at the specified
sampling point to allow for the sampling of well-mixed areas (as required by the ISB SOP) of the
waterbody. This allows the samples to represent the condition of the waterbody at that point in
time. Careful selection of station locations on larger perennial waterbodies (higher-order streams
and rivers, estuaries, and reservoirs) allows representative samples to be obtained year-round.

1.7.4 Comparability

Fixed station locations and standardized operating procedures for sampling and analytical methods
ensure that comparable samples are taken at each site visit.

1.7.5 Completeness

It is expected that some site visits or samples will be missed due to problems such as inclement
weather, temporary station inaccessibility due to bridge construction, equipment problems, and
staff issues such as illness or vacant positions. Many of these impediments are unavoidable.
However, under anything but extraordinary circumstances it is expected that at least 90% of
scheduled station visits and samples be completed annually in each Region. For each five-year
period, it is expected that at each station a minimum of 54 observations for indicators sampled
monthly and 18 observations for indicators sampled quarterly be collected.

1.8 Special Training/Certifications

1.8.1 Field staff

Since new employees can vary greatly in their background, experience, and knowledge, field staff’s
direct supervisor should determine training needs on a case-by-case basis and ensure that these
needs are met. At a minimum, all field staff are to be trained in the methods described in the
Intensive Survey Branch SOP (Appendix 7), this QAPP, and the sample submission guidance
included in Section 6.0 of the Laboratory QAM (Appendix 8). This initial training in meter
calibration, safety, required documentation, sampling methods, sample handling, safety and other
field activities is generally performed by the AMS Coordinator, particularly concerning data
management. Experienced field staff will continue to accompany all new field staff during
sampling activities until the new staff member exhibits proficiency in the field, as determined by
the trainer’s observations.

It is required that newly hired Ambient Monitoring Technicians attend the Laboratory WSS Sample
Submission course or equivalent within six months of hire. This course gives a detailed
presentation of requirements for sample volumes, containers, preservation, shipping, chain of
custody documentation, and an overview of laboratory operations. The Sample Submission course
is offered by the Central Laboratory on an irregular basis, based on need and number of requests
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for the training. Laboratory staff will also travel to Regional Offices to provide the training if
requested by the Regional Supervisor and current workloads allow. Contact the Central Laboratory
for further information (919-733-3908).

Field staff are encouraged to be certified in First Aid and CPR. CPR/First Aid trainings are held
periodically in each regional office and field staff should make it a priority to attend. Staff
performing boat work should be thoroughly trained in the safe and proper handling of boats and
trailers.

After initial training is completed, the following refresher training is recommended:

= Annual in-field observation and review by AMS Coordinator and/or QA Coordinator.

= First Aid and CPR re-certification as required by agency issuing the certification.

= Laboratory Section’s Sample Submission Guidance training attendance or equivalent every
three years.

= Participation in AMS Regional Monitoring Technician workshops held by the AMS
Coordinator. These are held on an irregular basis, as changes to the program dictate and
resources allow.

= Participation in Regional Office training sessions in meter use, calibration, and
maintenance as offered. These are offered by WSS staff on an irregular basis, upon request
from the Regional Office Supervisor.

Formal training and audits are performed on a periodic basis and whenever the need for them arises.
Audit reports and training certificates are kept on file with the QA Coordinator and copies are
provided to the AMS coordinator and Regional Supervisor.

1.8.2 Laboratory (analytical) staff

Information on training of DWR Laboratory staff is detailed in Section 4.2: Personnel Orientation
and Training of the Laboratory Quality Assurance Manual. If a private laboratory is used for any
analyses, it is required that it be Certified by the NC DWR Laboratory Certification program, and
staff training will be performed in accordance with the requirements inherent in this Certification.
If another state agency’s laboratory is used, its training requirements shall be at least equivalent to
those of a Certified laboratory.

1.9 Documentation and Records

1.9.1 Quality assurance information, SOPs, and other support documentation

Once all approval signatures have been obtained, the QA Coordinator will electronically distribute
copies of the approved QAPP to persons on the distribution list in Section 1.1 of this document.
Copies must be disseminated within 30 days of final approval. The original hard copy with
approval signatures will be kept on file in the QA Coordinator’s office at WSS.

The QA Coordinator is to be notified of changes made to SOPs, analytical methods, or any other
documentation referenced by this QAPP. The QA Coordinator will then be responsible for
distributing the information, as described above. The QA Coordinator will also be responsible for
keeping current copies of all these documents on file at WSS.

Since the AMS is an ongoing project, this QAPP will be reviewed on at least an annual basis and,
if appropriate, any changes or updates made at that time. However, critical revisions can be made
at any time. The QA Coordinator is responsible for completing revisions, obtaining signatures of
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approval, and disseminating the revised document to those on the distribution list within 30 days
of final approval. The version or revision number and date shall be easily identifiable by the
document control information. A complete list of all revisions/updates will be provided with each
annual update.

1.9.2 Project records

The records produced during the project, their location, retention time, format, and disposition at
the end of the required retention time are summarized in Table 3 below.

1.9.3 Electronic data storage

All field measurements and observations, site visit comments, and analytical results (including data
qualifiers) are ultimately warehoused in an internal database. Copies of this warehouse reside on
the AMS Coordinator’s drive of the WSS server and the WSS server.  Backups are run daily on
the WSS servers. The warehouse is updated approximately quarterly. Details of electronic data
management and warehousing methods are further described in section 2.9: Data Management of
this document.

Table 3: Records Retention

Minimum
retention
Type of Record time Format Disposition
Field staff- location: staff office
Meter calibration sheets 5 years Electronic Archive electronically
Field data-- electronic 5 years Excel Archive electronically
spreadsheets
Courier logs (where applicable) 5 years Electronic Archive electronically
Analytical reports 2 years Electronic Archive electronically
AMS Coordinator: location: AMS Coordinator office, WSS
Field data-- electronic 5 years Excel Archive electronically,
submissions from field staff spreadsheets storage onsite at WSS
Data review notes and checklists 5 years Electronic Archive electronically

Analytical laboratories- location: Central or Regional laboratory performing analyses

Refer to section 12.4: Data Storage of the Laboratory QAM (Appendix 8)

1.9.4 Data assessment reports

The AMS Coordinator, Water Quality Analyst, and QA Coordinator maintain a data use report,
currently titled Important Information for Users of North Carolina Ambient Water Quality
Monitoring Data, version 2.6. This document describes data format, station codes, and data
qualifier codes, and describes known quality assurance and other issues. It is provided to all data
requestors electronically and is available at https://deq.nc.gov/about/divisions/water-
resources/water-resources-data/water-sciences-home-page/ecosystems-branch/ambient-
monitoring-system. It was developed to address commonly asked questions and to provide enough
information for most data users to make informed use of the raw data. It is updated as the data
management system develops and as data quality issues arise.
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1.9.5 Data report package: Ambient Monitoring Reports

As described in Section 1.6.6.1, data are analyzed and summarized annually for each of the
seventeen major basins in the state for the previous five-year timeframe. All available historic and
current raw data, data qualifiers, station visit comments/observations, and station information,
including stream classification and index numbers, are provided by the AMS Coordinator to the
Water Quality Analyst as electronic files, generally delimited text files. These data are used to
produce the Ambient Monitoring Reports, which summarize all AMS monitoring activities during
the appropriate assessment period. In addition to basinwide text and graphical summaries of the
AMS data, the Reports also contain descriptive statistics by indicator for each station, including
number and percentage of standard exceedances. The final Ambient Monitoring Reports are made
publicly available via the WSS web site at https://ox.deg.prod.nc.gov/about/divisions/water-
resources/water-resources-data/water-sciences-home-page/reports-publications-data. Copies of all
Reports are retained electronically at WSS and are kept indefinitely.

The AMS Coordinator and Water Quality Analyst also provide raw data upon request to staff from
other state and federal agencies, private consultants, academia, municipalities, private citizens, and
others. This is generally provided in an electronic form (delimited text file or Microsoft Excel
spreadsheet) and should contain the same information listed above for internal analysis, unless
otherwise instructed by the requestor. All data requests are to be accompanied by a copy of the
data assessment document described above.

1.9.6 Data report package: Annual Fecal Coliform Screening

The data report package for the annual Fecal Coliform Screening is very similar to that described
for the Ambient Monitoring Reports, except that results of interest are limited to fecal coliform
from the preceding calendar year. The results are reported to Regional Office Supervisors, Ambient
Monitoring Technicians, and Water Planning Section staff in internal memoranda.

1.9.7 Data report package: Environmental Indicators Report

The data report package for DEQ’s Environmental Indicators Report, produced periodically,
summarizes regional trends across North Carolina for DO, turbidity, and fecal coliform bacteria for
a portion of AMS stations that have been identified as long term indicator sites. Long term indicator
sites are those with on-going collection of data dating back to before 1980. Data are summarized
and presented graphically to determine if the percentage of measurements that exceed water quality
evaluation levels have changed over time. Previous State of the Environment Reports can be
requested from NC DEQ Public Affairs at (919) 707-8602.
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2.0 DATA GENERATION AND ACQUISTION

2.1 Sampling Process Design

The AMS was designed as a long-term monitoring project and has been in existence for over 40 years. Itis a
judgmentally designed network of stations located to monitor specific watersheds of concern as determined by
DWR staff. There are currently 329 stations across the state.

AMS stations are visited at least monthly for measurement of field parameters, fecal coliform, turbidity, and any
site-specific samples. Total suspended solids are sampled quarterly at all stations and total hardness is measured
quarterly at most freshwater stations. Stations are sampled by designated Ambient Monitoring staff in each of the
seven Regional Offices and the Estuarine Monitoring Team.

2.1.1 Station locations

Stations are established at publicly accessible, fixed locations (i.e., specific lat/long), generally at bridge
crossings or areas accessible by boat. Locations and their latitude and longitude were originally identified
using USGS topo maps or Maptech Terrain Navigator software. All active stations’ latitudes and longitudes
have been updated using GPS technology. Stations are strategically located to monitor a specific area of
concern:

= overall water quality in a larger watershed

= effect of point source discharges

= effect of non-point sources of pollution (e.g., urban areas, animal operations, agriculture)

= effect of land use changes

= waters of significant ecological, recreational, political, or municipal use

= waters which show an impairment due to unknown causes (e.g., biological data shows possible
impairment)

= significant waterbodies as they leave the state

Statewide coverage is shown in Figure 3, and a station list is available in Appendix 3.

Many of the current stations have been active for over thirty years and this focus on long-term data is
integral to identifying temporal patterns within a watershed and to gaining an understanding of the
variability within each system. Consequently, requests from DWR staff for station establishment and/or
discontinuation will be assessed on the value gained from a long-term perspective. Special study or short
term monitoring (less than 2 years) is handled through other DWR programs, such as the Intensive Survey
Branch. Adjustments to station locations and sampling regimens may be made with sufficient reason, such
as:

= safety concerns of field staff

= other changes to location accessibility

= the reason for sampling is no longer valid (e.g. a discontinued discharge)

= emergence of new water quality concerns

= resource constraints, particularly field and laboratory staff vacancies

= redundancy with a cooperating program (e.g. DWR Monitoring Coalition program)

If any of these concerns arise, the AMS Coordinator, Regional Office Supervisor, Regional AMS Monitor,
Ecosystems Branch Supervisor, and any other involved parties (e.g., Coalition Coordinator, Water Planning
Section staff, USGS, etc.) will collectively decide if it is appropriate for the station to be discontinued.

Actual sampling points are generally mid-channel, or as determined by field staff as representative of the
waterbody:

Page | 21



= flow should be significant enough to ensure a relatively well-mixed, homogenous sample
= outside of effluent mixing zones

= upstream side of bridge whenever possible

= not directly below large amounts of debris or other temporary impoundments

2.1.2 Indicators measured and sampling frequency

The selection of indicators is primarily focused on those with NC water quality standards that can be cost-
effectively analyzed. Additional indicators are also included that may not have specific standards
associated with them but are useful for interpretation of other measurements. Others, such as specific
conductance are of themselves useful for identifying long-term trends. A summary of standards by stream
classification is included in Appendix 2.

Field staff are encouraged to use their discretion to sample for any additional indicators they feel may be
of concern due to unusual circumstances encountered on a station visit. Permanent changes to parametric
coverage at a station may be made in response to requests from DWR staff. These changes undergo a
review process similar to that for station location changes.

All measurements and samples are taken on whole water samples except dissolved metals. The following
two tables list indicators measured and the minimum frequency of measurement. Table 4 lists core
indicators, or those generally sampled at all stations. Table 5 lists supplemental indicators, which are only
sampled at certain stations determined by discharger types, access method, waterbody type, historic or
future issues, or any other considerations to monitor site-specific concerns. For a list of indicators measured
at each station, refer to Appendix 3.

Table 4: Core Indicators Sampled at all Stations

Indicator Minimum Numerical Instream Standard
(unit) Frequency (9)?
Water temperature (°C) monthly S
Specific conductance (uS/cm at

25°C) monthly none
Dissolved oxygen (DO) (mg/L) monthly S
pH (SU) monthly S
Samples

Fecal coliform (colonies/100mL) monthly S
Turbidity (NTU) monthly S
Total suspended solids (TSS) uarterl s
(mg/L) Raitd
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Table 5: Supplemental Indicators

Indicator Minimum Numerical Instream Standard
(unit) Frequency (S)?
Field Measurements
Salinity (ppt)! monthly none
Secchi depth (m) 2 monthly none
Samples
Total coliforms (colonies/100mL)? monthly S
NH; as N (mg/L) monthly none
TKN as N (mg/L) monthly none
NO; + NOs as N (mg/L) monthly S
Total Phosphorus (mg/L) monthly none
Total Hardness (mg/L)* quarterly S
Chloride (mg/L) monthly S
Sulfate (mg/L) monthly S
Fluoride (mg/L) monthly S
Chlorophyll a (ug/L) monthly S
Color (Pt-Co & ADMI units) monthly none
Oil & Grease (mg/L) monthly none
Arsenic, dissolved (As) (ng/L) quarterly S
Beryllium, dissolved (Be) (ng/L) quarterly S
Cadmium, dissolved (Cd) (ug/L) quarterly S
Chromium, dissolved (Cr) (ng/L) quarterly S
Copper, dissolved (Cu) (ug/L) quarterly S
Lead, dissolved (Pb) |(ug/L) quarterly S
Manganese, dissolved (Mn) (ng/L) quarterly S
Nickel, dissolved (Ni) (ng/L) quarterly S
Zinc, dissolved (Zn) (ng/L) quarterly S

! Estuarine stations only
2 Boat access stations only
3WS-I classifications only

4 Freshwater classifications (C, B, WSI-V) only

2.1.3 Sampling and measurements

Field measurements and samples are taken in accordance with Sections Il and IV of the ISB SOP
(Appendix 7). Required sample volumes, containers, preservation, and sample handling requirements are
detailed in Section 6: Sampling Procedures of the Laboratory QAM (Appendix 8). After collection and
chemical preservation, samples are stored immediately on ice in coolers. The coolers are either hand-
carried by field staff or sent via NC Department of Administration’s overnight courier to the appropriate
DWR Laboratory.

If samples arrive at the laboratory in unacceptable condition (e.g., temperature out of range, inadequate
chemical preservation) they can be rejected by laboratory staff. Resampling for these discarded samples is
not necessary for those indicators sampled monthly. However, resampling should be performed as soon as
practicable in the case of indicators sampled quarterly, either within the same month or during the following
month’s sampling.
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Every reasonable attempt is to be made by field staff to complete all site visits each month, though some
missed visits are to be expected due to situations such as bad weather, station inaccessibility, extreme flow
(either extremely low flow making sampling impossible or inappropriate due to pooling/backwaters, or
flooding preventing access of normal sampling point), meter problems, staff shortages/vacancies, etc. In
these cases, missed sampling is acceptable as long as the reasons are documented in the monthly field data
submissions. If a station location is inaccessible at a station visit, field staff should not sample at another
location, such as the next bridge crossing. Longer-term inaccessibility, most notably bridge construction,
should be assessed by the AMS Coordinator for consideration of temporary suspension or permanent
discontinuation of the station. It is important that stations not be moved without sufficient reason, as an
uninterrupted long-term record is a primary objective of this program.

2.2 Sampling Methods

Samples and measurements are to be taken in accordance with ISB SOP (Appendix 7) and the Laboratory QAM
(Appendix 8). Any irregularities or problems encountered by field staff should be communicated to the AMS
Coordinator, either verbally or via email, who will assess the situation, consult with other project personnel if
needed, and recommend a course of action for resolution.

The station list in Appendix 3 identifies sampling methods to be used for each indicator at each station. An overview
of the different methods employed is described below.

221

2.2.2

Field measurements

Surface (Sur): Measurements are only taken just below the water surface (depth = 0.1m). This
method is employed when sampling at bridge crossings or other land accessed stations.

Profile 1 (Prl): Measurements are taken just below the water surface and at every meter of depth
to the bottom. Method employed at estuarine (Chowan, Pasquotank, Pamlico, Roanoke, and Neuse
basins) and reservoir stations accessed by boat that exhibit significant stratification.

Samples

Refer to Section 1.3 of the ISB SOP (Appendix 7) for general information on sampling methods. Two basic
methods are employed in the AMS program:

Grab (G): Samples are taken just below (depth
= 0.1m) surface. Sample bottles are filled
directly by plunging them in to the waterbody,
either by submersing by hand or by using a
bridge sampler (Figure 4). If it is necessary that
grab samples be taken with an intermediary
collection device, the intermediary device
should have Teflon coating or be made of other
non-reactive material and must be rinsed three
times with site water before sampling to avoid
contamination. The grab method of sampling is
always used for fecal coliform, turbidity, TSS,
total hardness, dissolved metals, chloride, color, T8
fluoride, oil and grease, and sulfate samples. Figure 3: Bridge Sampler
Also, used for nutrient and chlorophyll-a

samples at most stations.

Photic (Ph): A composite sample over the entire depth of the photic zone, defined as twice the
Secchi depth, is taken using a Labline Poly-Pro water sampler (Figures 5 and 6). After the Labline

Page | 24



is rinsed 3 times with site water, plugs are removed from the Labline sampler. Then it is slowly
lowered to a depth of twice the Secchi reading then drawn back up out of the water. Lowering and
raising the sampler is to be done at a slow, continuous pace in order to get a representative sample
of the entire water column to the designated depth. This method is used only for chlorophyll-a and
nutrient sampling at designated estuarine and reservoir stations.

Figure 4: Labline Sampler

2.2.3 Equipment and disposables

Figure 5: Labline Schematic

Tables 6 and 7 show the equipment and disposable items needed by Regional Ambient Monitoring

Technicians to perform field sampling and measurements.

All samples are to be handled by field staff in accordance with Sections 6-7 of the Laboratory Section QAM

(Appendix 8).

Table 6: Disposable Equipment and Sources

AMS Field
Type of Equipment Coordinator | Laboratory office
Sample bottles X
Sample tags/ labels X
Sample submission sheets X
pH standards (4.0, 7.0, 10.0 SU) X
Conductivity standards (100, 1,000, 50,000 uS/cm) X
25% sulfuric acid ampules X
1:1 nitric acid ampules X
Distilled or deionized water X X
Ice X
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Table 7: Equipment and Sources

Responsible for purchase

Type of Equipment AMS Coordinator | Field office
Sample bottle rack and rope X
Field meters:
YSI Professional Plus w/ display, and probes X
Multiparameters sonde and probe X
Labline composite sampler with marked rope X

Long-handled dipper (optional) X

Safety equipment
e Orange safety vest (bridge sampling)
o Flashing beacon (bridge sampling)
o Disposable gloves (nitrile or vinyl)
e Acid handling equipment (safety glasses, spill kit, X
and portable eye wash)
e First Aid kit X X
o Personal floatation device (PFD) X
Secchi disk (select stations) X
Coolers/ice chests
Truck/van
Boat/trailer (select stations)
GPS units X
Traceable Barometer X

X X X

X[ X| X

2.3 Sample Handling and Custody

2.3.1 Sample preservation

Chemical preservation of samples should occur within 15 minutes of collection. Samples should then
immediately be placed in coolers with ice. The chemical preservatives required for each sample are listed
in Figure 6.1 of the Laboratory’s QAM (Appendix 8).

2.3.2 Sample submission forms

Sample submission forms are printed by the AMS Coordinator each month. Each sheet corresponds to one
or more samples that are taken using the same sampling method (i.e., grab or photic) at the same station,
date, and time, so more than one sheet must be completed for a particular station visit if more than one
sampling method is employed. If samples are to be analyzed by multiple laboratories (e.g., fecal coliform
sample is analyzed by the regional laboratory and metals sample is sent to the Central Laboratory), a
separate sample submission form must be also completed for samples sent to each laboratory. This means
that for certain station visits, up to three sample submission forms must be completed:

= Monthly: grab samples submitted to the Central Laboratory
= Photic: photic zone composite samples submitted to the Central Laboratory
= Regional: grab samples submitted to a Regional Laboratory

There is one additional type of sampling event, “Weekly”, for five stations that are visited once per week.
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All these separate sheets for any particular station visit are tied together using a unique identifier called the
“Visit ID”, which is discussed further in Section 2.9: Data Management.

MONTHLY PAPERWORK GENERATION

e Forms printed by AMS Coordinator and sent to field staff, based on monthly
schedule

e Includes visit ID, station information, and all samples scheduled

~ N\

CENTRAL LAB SHEETS REGIONAL LAB SHEETS
Samples submitted to Central Laboratory e ARO region only
e Single visit ID may also have monthly

/ \ and/or photic sheets

Monthly:Grab Photic: Photic zone
samples composites

Figure 6: Sample submission form generation

Most information is pre-printed but field staff need to complete the following fields using waterproof ink:

= Collector(s): collector’s first initial and last name (e.g., J. Smith)

= Shipped by: Circle appropriate method of transportation to the laboratory

= Date Begin: Date sampled in the format mm/dd/yyyy

= Time Begin: Time sampled in 24-hour format (HH:MM)

= Depth: For photic samples, depth of photic zone sample; this field already completed for grab
samples

Recording field data, particularly precipitation and salinity, on the bottom of the form is very helpful to
laboratory analysts. Field staff are strongly encouraged to include this information.

2.3.3 Sample identification tags

Labels should be filled out using waterproof ink with the equivalent information may be placed on the
labels. Labels are attached to the appropriate sample bottle immediately before sampling. Guidance for
proper completion of labels is listed below:

= Water Body: Station location description

= Station #: 8-character station number

= Date: Date and time sampled in the format mm-dd-yyyy hhmm (24-hour time)
= Collector: Name of collector in the format first initial, last name

= Analysis: Name of analysis requested

= Preservative: Identification of preservation methods
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2.3.4 Sample transport

Immediately after sampling, labeling, and chemical preservation, samples are placed in coolers on ice, along
with a temperature blank. Sample submission forms are placed in a sealable waterproof bag and taped to
the inside lid of the cooler. Coolers are then either hand carried by field staff or sealed and shipped via the
NC Department of Administration’s Courier Service to the lab.

2.4 Laboratory

Once samples arrive at the laboratory, support staff check the temperature blank (included in each cooler)
to ensure that they are in appropriate temperature range (4 +/- 2°C), assign lab tracking numbers, and
distribute them to the appropriate analytical units. Any samples not meeting temperature, holding time, or
preservation requirements or otherwise not submitted in accordance with the SOP are subject to rejection
as per Section 13: Corrective Actions of the Laboratory Section QAM. Laboratory staff will attempt to
contact collector by phone or email before rejecting. If conditionally accepted, the laboratory will document
the anomaly with a Sample Condition Upon Receipt (SCUR) and/or Sample Anomaly Report (SAR) form
and include copies with the final analytical report. Results from anomalous samples will be reported using
the appropriate qualification code(s).

For details of laboratory protocols for sample receipt and handling, refer to Section 7: Sample Custody of
the Quality Assurance Manual.

2.5 Analytical Methods

2.5.1 Field measurements

In addition to the SOP sections cited in Table 8 below, the instruction manual for the appropriate meter
should also be consulted.

Table 8: Field measurement method references and reporting levels

EPA method (if Reported to

Parameter ISB SOP section applicable) nearest...
DO 111.3.1; Appendices 1-4 360.1 0.1 mg/L
pH I11.4; Appendices 1-4 150.1 0.1SU
Water temp I11.1; Appendices 1-4 170.1 0.1°C
Specific I11.5; Appendices 1-4 120.1 1 uS/cm
conductance
Salinity I11.5; Appendices 1-4 0.01 ppt
Secchi Depth 1.6 0.1m

252

Lab analyses

Samples are submitted for analysis to one or more of the two DWR laboratories: Central Laboratory in
Raleigh or Asheville Regional Laboratory. Time sensitive samples (coliform, turbidity, TSS) collected by
Asheville Regional staff should be submitted to the Asheville Regional Laboratory. All other samples
should be submitted to the Central Laboratory. Results should be reported to the AMS Coordinator and
Regional Ambient Monitoring Technicians within 30 days of sample submission.

A summary of methods and PQLs (the Laboratory minimum reporting limit) are listed below in Table 9.
More detailed information on sample preparation methods, approved method modifications, method
performance criteria, precision, accuracy, MDLs and PQLSs can be found in the Laboratory Section’s QAM
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(Appendix 6), Table 5.1: QA Targets for Accuracy, Precision, and MDLs/PQLs and Section 8: Analytical
Procedures.

Table 9: Analytical method references and lower reporting levels (PQLS)

Parameter EPA method? APHA method* Other PQL
Fecal coliform 9222D (18" ed.) 1 colony/
100mL
Turbidity 180.1 2130B (20" ed.) 1.0 NTU
Total suspended 2540D (20" ed.) 6.2 mg/L
solids (TSS)
Chloride 300.0 1 mg/L
Color, ADMI 2120E 10ADMI CU
Color, True 2120B 5 Pt-Co Units
(PCU)
Chlorophyll a 445.0 1 po/L
Fluoride 300.0 0.4 mg/L
Grease and Oils 1664A 10 mg/L
Sulfate 300.0 2 mg/L
NHsas N 350.1 QUIK CHEM 10-107-06-1-J 0.02 mg/L
TKNasN 351.2 QUIK CHEM 10-107-06-2-H 0.20 mg/L
NO3 + NOs as N 353.2 QUIK CHEM 10-107-04-1-C 0.02 mg/L
Total P as P 365.1 QUIK CHEM 10-115-01-1-E,F 0.02 mg/L
Total Hardness 2340C 1 mg/L
As 200.8/200.9 2 pg/L
Be 200.7 5 pg/L
Cd 200.8/200.9 0.5 pg/L
Cr 200.8/200.7 10 pg/L
Cu 200.8/200.9 2.0 pg/L
Mn 200.8/200.7 10 pg/L
Ni 200.8/200.9 2 pg/L
Pb 200.8/200.9 2 pg/L
Zn 200.8/200.7 10 pg/L

! Standard Methods for the Examination of Wastes and Wastewater. Edition in parentheses.

2.6 Quality Control

26.1

Field activities

Current QC practices in place for field measurements or other field activities include meter calibrations and
standard checks, which are covered in Section 2.7: Instrument/Equipment Testing, Inspection, and
Maintenance of this QAPP. Field equipment blank samples are collected before each stream sample is
filtered for dissolved metals. Duplicate samples, field blanks, and equipment blanks are done on regular
basis with approximately 5% of samples being QC’ed, or to access changes in methods, preservatives, or
equipment that were being considered.

2.6.2

Laboratory activities

Information on required quality control checks for analytical samples and frequency is available in Section
11.2.1: Laboratory QC Checks of the Laboratory QAM (Appendix 8). Criteria for acceptance for each
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analysis are presented in Table 5.1: QA Targets for Accuracy, Precision, and MDLs/PQLs of the Laboratory
QAM. For inorganic analyses accuracy should be within the range 80-120% and precision should be <20%
relative percent difference (RPD) unless laboratory-generated data indicate that tighter control limits can
be routinely maintained.

2.7 Instrument/Equipment Testing, Inspection, and Maintenance

2.7.1 Field Equipment Maintenance

All field staff are responsible for regular cleaning, inspection, and maintenance of their assigned equipment.
All equipment should be visually inspected daily for damage or dirt, and repaired or cleaned if needed
before use. If meters are stored for long periods (> 1 week) without being used, it is recommended that
they be calibrated and inspected at least weekly to keep them in good working order. Other required
maintenance is shown in Table 10. Information on equipment maintenance is supplied in Chapters 111 and
VI of the ISB SOP (Appendix 7) for field meters, equipment, vehicles, boats and trailers. Also refer to
instruction manuals for manufacturer’s recommendations for inspection, maintenance, and repair.

2.7.2 Calibration and Testing

All field meters are to be inspected and calibrated at a minimum at the beginning and end of each day used.
Field staff should record calibration information on the Water Quality Monitoring Field Meter Calibration
Sheet form (ISB SOP, Figure 10) including staff name, date/time of initial calibration and post-sampling
check, and meter number. The specific calibration procedures are documented in the Intensive Survey
Branch’s SOP, Appendices 1-4 and in the manufacturers’ instruction manuals. For specific conductance
and pH, two-point calibrations should be performed. DO meters should be calibrated using the air.

Standards should be selected so that they bracket the range of measurements expected that day. Each
Regional Office is required to purchase traceable conductivity standards and pH buffers (standards).
Conductivity standard concentrations of 100 and 1,000 uS/cm are commonly used for freshwater stations
and concentrations of 10,000 and 50,000 uS/cm for estuary stations. Meters currently in use require pH
standards of 4.0, 7.0, and 10.0 S.U.

Meters should also be checked against standards periodically throughout the day and recalibrated if needed
if any of the following occur:

= physical shock to meter;

= DO membrane is touched, fouled, or dries out (if applicable);

= unusual (high or low for the particular site) or erratic readings, or excessive drift;
= extreme readings (e.g., extremely acidic or basic pH; D.O. saturation >120%);

= measurements are outside of the range for which the meter was calibrated.

A post-sampling check is completed at the end of each sampling day to confirm significant drift has not
occurred and that readings are accurate and representative. If post-sampling check readings are not within
the acceptable QC ranges (DO= +0.5 mg/L, Specific conductance= 10%, pH=+0.2 su) or a post-sampling
check is not completed, data are determined questionable and are qualified as estimated (J12) and are not
to be used for assessment.
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Table 10: Equipment Maintenance

Equipment

Task

Frequency

In-situ SmarTroll

Check battery level

Daily

Clean cathode

As needed, if tarnished or plated

Replace pH probe

As needed if damaged, pH not calibrating
or calibrations do not hold, responding
slowly, showing excessive drift, or
providing erratic readings

Review Good Laboratory Practice (GLP) files

As needed, verify meter calibrations were
completely performed

YSI Professional
Plus meter

Check battery level

Daily

Inspect membrane for holes, tears, bubbles,
fouling or other damage

Daily

Replace membrane and KCI solution

As needed if damaged, DO not calibrating
or calibrations do not hold, responding
slowly, showing excessive drift, or
providing erratic readings

Inspect gold cathode

As needed, when replacing membrane

Clean cathode

As needed, if tarnished or plated

Inspect glass bulb for scratches, fouling or
other damage

Daily

Replace pH probe

As needed if damaged, pH not calibrating
or calibrations do not hold, responding
slowly, showing excessive drift, or
providing erratic readings

Review Good Laboratory Practice (GLP) files

As needed, verify meter calibrations were
completely performed

Hydrolab meters

Check battery level

Daily

Inspect membrane for holes, tears, bubbles,
fouling or other damage

Daily

Replace pH reference junction

As needed if clogged, not calibrating or
calibrations do not hold, responding
slowly, showing excessive drift, or
providing erratic readings

Replace pH reference electrode electrolyte
solution

As needed and when replacing pH
reference junction
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2.7.3 Laboratory analytical equipment

For laboratory equipment and instrument inspection and maintenance, refer to the Laboratory QAM, Table
10.1 (Appendix 8). For details of laboratory requirements and methods of calibration of analytical
laboratory instrumentation, refer to Section 9: Calibration Procedures and Frequency of the Laboratory
QAM (Appendix 8).

2.8 Inspection/Acceptance Requirements for Supplies and Consumables

The Central Laboratory performs quality assurance of sample bottles, reagents, and chemical preservatives
that are provided to field staff. Containers that are purchased as pre-cleaned should be certified by the
manufacturer or checked to ensure that the parameters tested are below the published reporting limits.
Containers should be stored in a manner that does not leave them susceptible to contamination by dust or
other particulates and should remain capped until use. Any containers that show evidence of contamination
should be discarded. Certificates for glass containers certified by the manufacturer should be kept on file
by Laboratory Support Unit staff.

Additionally, field staff should inspect all bottles before use. Any bottles that are visibly dirty or whose
lids have come off during storage should be discarded. It is recommended that field staff periodically check
bottles for contamination attributed to storage conditions by filling representative containers with analyte-
free water (available from the Laboratory), adding the appropriate preservative(s), and submitting them to
the laboratory for metals and wet chemistry analyses, which is done through field blanks. Any container
lots showing analyte levels at or above the reporting limits should be discarded.

The majority of chemical preservatives used by the AMS are provided by the Central Laboratory as pre-
measured, sealed vials. Certificates of purity from the manufacturer should be provided when purchased,
and these certificates kept on file by the Laboratory Support Unit. If other sources of chemical preservatives
are used by field staff, the preservatives are to be of American Chemical Society (ACS) grade or equivalent
and the manufacturer should provide a certificate of purity or equivalent indicating that contaminants of
interest are below the Laboratory’s current reporting limits. Any preservatives that show signs of
contamination, such as discoloration or the presence of debris or other solids, should not be used and should
be appropriately discarded.

A summary of inspections to be performed by field staff is presented in Table 11.

Table 11: Consumable inspections and acceptance criteria

Item Acceptance criteria
Sample bottles Bottle blanks less than laboratory reporting limits

No visible dirt, debris, or other contaminants
pH standards (4.0, 7.0, 10.0 SU) No visible discoloration, debris, or other contaminants
Conductivity standards (100, 1,000, No visible discoloration, debris, or other contaminants
50,000 pS/cm)
Acid ampules (sulfuric, nitric) Ampules intact

No visible discoloration, debris, or other contaminants
Distilled or deionized water No visible discoloration, debris, or other contaminants
Preservatives Lot numbers recorded and each lot is tested
Filters Lot numbers recorded
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2.9 Data Management

There are approximately 100,000 individual results produced annually by the AMS, and results are
submitted to the AMS Coordinator by staff from seven different Regional Offices, Estuarine Monitoring
Team, and two Laboratories. For a single station visit, results may be received from as few as two or as
many as four separate sources. Some data are reported electronically and some only as hard copies. Due
to the quantity and complexity of information being produced, organized data management is critical to this
project.

An overview of the data flow is given in Figure 8. A key tool for relating all results from a single station
visit is the assignment of a unique identifier, called a Visit ID, to each scheduled station visit. The Visit ID
is then associated with the appropriate station visit on spreadsheets for field data entry that are sent monthly
to field staff and it is also included on each sample submission sheet. The laboratory carries over the Visit
ID for each set of samples to their final analytical reports. Though not as important to those collecting the
data (field and analytical staff), the Visit ID is a critical tool for data tracking, review and verification, so it
is important to understand that the assigned Visit ID should be accurately transmitted at all stages of the
data flow process.

Field measurements and observations are documented at time of measurement by field staff according to
their preference. They may either use the data logging capabilities of their meters or record on hard copy
field data sheets. Ultimately, they are required to submit these results using the standardized Excel
spreadsheet supplied by the AMS Coordinator each month. Field staff must also document sampling
anomalies and other comments/observations on this spreadsheet.

Samples are submitted with appropriate documentation as described in Section 2.3 of this document.
Analytical results (including data qualifier codes) are provided to the AMS Coordinator. The AMS
coordinator reviews all results as they are received for obvious errors or omissions.

Lab results, which include numerical results as well as any data qualifiers, are exported from the Laboratory
Section’s Laboratory Information Management System into a local database. The AMS Coordinator
reviews the data for completeness, data entry errors, unlikely or impossible values, etc. as detailed in Section
4: Data Validation and Usability. Lab results are then compiled with field data and appended to the in-
house warehouse, a database containing all AMS data from January 1, 1997 to present. Only raw data (i.e.,
no calculated fields) are warehoused. Historic data collected before 1997 are stored in a second database.

Data are also being uploaded to EPA’s STOrage and RETrieval database (STORET). All data produced
by the AMS over the last 40+ years through current have been migrated to the national warehouse. The
AMS Coordinator is responsible for uploading new results on at least an annual basis. EPA headquarters
User Support Staff (phone 1-800-424-9067; STORET @epa.gov) provide support for technical issues with
the STORET warehouse.
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3.0 ASSESSMENT AND OVERSIGHT

3.1 Assessments & Response Actions

The AMS Coordinator acts as the liaison between field staff, the Laboratory, program management, QA
Coordinator, the EB Water Quality Analyst, and other data users. Issues with any aspect of the program
noted by any of these should report them as soon as possible to the AMS Coordinator, who will assess the
issue, consult with other parties as needed, and determine the course of action to be taken.

Within three months of hire, Regional Ambient Monitoring Technicians and Team members will be
observed on a sampling run by the AMS Coordinator and/or QA Coordinator. The AMS Coordinator
observes experienced Ambient Monitoring Technicians on sampling runs at least once every two years,
through audits. The main purpose of these assessments is to ensure that field staff are performing activities
in accordance with current SOPs and to determine if there are any other issues that need to be addressed.
Concerns or irregularities noticed by the AMS Coordinator and QA Coordinator will be discussed with the
Ambient Monitoring Technician or Team member. If significant issues arise, the AMS Coordinator will
notify the Project Manager, Ambient Monitoring Technician, and the appropriate Regional Supervisor by
written memorandum, describing the issue and providing recommendations for correcting the issue. As the
Ambient Monitoring Technician’s direct supervisor, the Regional Supervisor is responsible for ensuring
that these significant issues are resolved. In the case of Team members, the WSS Chief acts as direct
supervisor and is responsible for ensuring issue resolution for these field staff.

Annually, the Ambient Monitoring Technicians, Team members and AMS Coordinator participate in
USGS’s National Field Quality Assurance (NFQA) program. The NFQA is a yearly proficiency test for
pH and specific conductance in order to provide precision data for field measurements and identify water
guality analysts who need additional training. Staff who do not receive satisfactory readings are provided
with additional training and retested. The QA Coordinator oversees the NFQA for WSS.

The Laboratory Section has a robust assessment program in place. Refer to Section 14: Performance and
System Audits, Section 15: Quality Assurance Reports of their QAM (Appendix 8) for information.

3.2 Reports to Management

The AMS Coordinator reports significant issues to the Project Manager verbally and/or via written emails.
Issues of interest to the DWR should be included in the annual WSS Update submitted by the Project
Manager to the Section Head.

The AMS Coordinator, Water Quality Analyst, and QA Coordinator maintain a data assessment report,
currently titled Important Information for Users of North Carolina Ambient Water Quality Monitoring
Data, version 2.6 (Appendix 5). This is the main method for documenting significant quality concerns,
changes in methodology, or other information vital to appropriate data interpretation. The document also
accompanies all raw data requests and is incorporated into the text of the Ambient Monitoring Reports. It
is updated as data quality issues arise.
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4.0 DATA VALIDATION AND USABILITY

4.1 Data Review, Verification, and Validation

Data verification and validation occurs at every step of data generation and handling. Field staff, laboratory
support staff, laboratory bench chemists, and data entry staff are each responsible for verifying that all
records and results they produce or handle are completely and correctly recorded, transcribed, and
transmitted. Each staff member and analytical Branch Supervisor is also responsible for ensuring that all
activities performed (sampling, measurements, and analyses) comply with all requirements outlined in the
following project documents:

AMS QAPP

ISB SOP
Laboratory QAM
Laboratory SOPs

The AMS Coordinator is responsible for final verification and validation of all results.

4.2 Validation and Verification Methods

4.2.1 Field staff

Field staff will visually check the following items as produced to ensure that they are complete and
correct:

= Labels

= Sample submission documentation

= Field data worksheet (hard copy)

= Electronic field data spreadsheet submission (transcription of hard copy field worksheet)

Field staff will also review hard copy analytical results as received for completeness, accuracy, and
unusual values. Any issues should be brought to the attention of the AMS Coordinator for
resolution.

4.2.2 Laboratories

Data verification and validation activities performed by the Laboratory Section and applicable
criteria are described in the QAM (Appendix 8). Activities involved in sample receipt are detailed
in Section 7: Sample Custody and Handling. Verification of analytical results is detailed in Section
12.2: Data Verification.

If circumstances arise where samples do not meet criteria outlined in the QAM, the Laboratory will
report this using their standard Sample Condition Upon Receipt (SCUR) form, Sample Anomaly
Report (SAR), and flag the result using a standardized list of data qualifier codes. The most
common qualifier codes used for AMS data are shown in Table 12. A full list is available in section
12.3: Reporting of the QAM. Copies of SCURs and SARs and data qualifiers will be provided
along with the analytical report sent to the AMS Coordinator and Ambient Monitoring Technician.
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Table 12: Common data qualifier codes (flags)

Results based upon colony counts outside of the acceptable range anshould be used with
caution. This code applies to microbiological tests and specifically to membrane filter (MF)
counts. Itisto be used if less than 100% sample was analyzed and the colony count is generated
from a plate in which the number of coliform colonies exceeds the ideal ranges indicated by the
method. These ideal ranges are defined in the method as 20-60 colonies (fecal coliform) and 20-
80 colonies (total coliform).

B1. Countable membranes with less than 20 colonies. Reported value is estimated or is a total of the
counts on all filters reported per 100mdL.

B2. Counts from all filters were zero. The value reported is based on the number of colonies
per 100mL that would have been reported if there had been one colony on the filter
representing the largest filtration volume (reported as a “<” value).

B3. Countable membranes with more than 60 (or 80) colonies. The value reported is
calculated using the count from the smallest volume filtered (reported as a “>” value).

B4. Filters have counts of both >60 (or 80) and <20. Reported value is a total of the counts
from all countable filters reported per 100mL.

B5. Too may colonies were present/too numerous to count (TNTC). The numeric value
represents the maximum number of counts typically accepted on a filter membrane (60
or 80), multiplied by 100 and then divided by the smallest filtration volume analyzed
(reported as a “>" value).

B6. Estimated value. Blank contamination evident.

Estimated value; value may not be accurate.
J1. Surrogate recovery limits have been exceeded.
J2. The reported value failed to meet the established QC criteria for either precision or
accuracy.
J3. The sample matrix interfered with the ability to make any accurate determination.
J4. The data is questionable because of improper laboratory or field protocols.
J5. Temperature limits exceeded (samples frozen or >6°C) during transport. Non-reportable
for NPDES compliance monitoring.
J6. The laboratory analysis was from an unpreserved or improperly chemically preserved
sample. The data may not be accurate.
J12. Samples are qualified as estimated

Elevated PQL due to matrix interference and/or sample dilution.

Holdling time exceeded. These codes shall be used if the value is derived from a sample that was received,
prepared, and/or analyzed after the approved holding time restrictions for sample preparation and
analysis.

Q1. Holding time exceeded prior to receipt by lab.

Q2. Holding time exceeded following receipt by lab.

Indicates that the analyte was analyzed for but not detected above the reported PQL. The
number value reported with “U” qualifier is equal to the PQL.

Sample not analyzed for this constituent.
X1. Sample not screened for this compound.
X2. Sampled, but analysis lost or not performed- field error.
X3. Sampled, but analysis lost or not performed- lab error.
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Elevated PQL due to insufficient sample size.

The sample analysis/results are not reported due to:
Z1. Inability to analyze the sample.
Z2. Questions concerning data reliability.

The presence of absence of the analyte cannot be verified.

4.2.3 AMS Coordinator

Final review, validation, and verification duties of results reported by Regional Monitors and the
Laboratory are performed by the AMS Coordinator monthly.

* Review: Data are pulled from Labworks and Laboratory staff will be consulted for
clarification or corrections if needed.

= Monthly: Review electronic field data submissions from Regional Monitors. Consult
individual Monitors for clarification or corrections if needed.

= Quarterly: All results, field and analytical, compiled, reviewed, validated, and verified.

The methods, criteria, and checklists used by the AMS Coordinator for the quarterly data
verification and validation are included in Appendix 6. Most methods rely on using Microsoft
Access queries and SAS JMP analysis.

When errors or omissions are found or suspected, focused verification will be conducted. The
available electronic field data submissions or hard copy lab reports will be consulted to rule out
transcription or data entry errors. If no errors are found in these records, the field staff that
conducted the sampling/measurement or the appropriate Laboratory Chemist will be contacted so
they can consult original hard copy records. If the result in question is found to be in error as
compared to the original documentation, it will be corrected by the AMS Coordinator. In the case
of “impossible” values (e.g., pH of 19) if a corrected value cannot be determined from original
documentation, the result will be deleted. “Unusual” values (i.e., above or below the latest five-
year period’s minimum or maximum for that station) that are confirmed by original documentation
are left intact and unqualified.

Once these steps are completed, data and any accompanying information (comments from field
staff, data qualifiers/flags) are considered finalized and are added to the data warehouse. In
fulfillment of data requests, the AMS Coordinator will provide all comments, data qualifiers, and
a current copy of the data assessment document (Important Information for Users of North
Carolina Ambient Water Quality Monitoring Data, v. 2.6) to assist the data user with interpretation
of the raw data and facilitate the data user’s assessment of the usability of the data for their project
or program.

4.2.4 Data end-users

The EB Water Quality Analyst and others that request data retrievals from WSS may note odd or
possibly incorrect values. These questionable data should be brought to the attention of the AMS
Coordinator for focused verification. For data collected within the past five years, original lab
reports and field data submissions are on file in the AMS Coordinator’s office. Lab reports between
six and ten years old are stored at the State Records Center and can be accessed if necessary. These
will be consulted to determine if correction or deletion of any records in the main warehouse is
required, using the same criteria as described above for quarterly data reviews. Original
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documentation for data collected before 1998 is not available and so confirmation and/or correction
is not possible. This historic data will remain unchanged in the main warehouse and it is up to each
data user to determine the proper handling of these results.

4.3 Reconciliation With User Requirements

When preparing the Ambient Monitoring Reports, the Water Quality Analyst will perform an additional
tier of data review on results from the assessment period. This is a similar process to that performed by the
AMS Coordinator. The Water Quality Analyst may use more stringent statistical validation methods in
determining possible outliers or other anomalies. These may be omitted from the Ambient Monitoring
Report data set for purposes of statistical analysis and reporting. The Water Quality Analyst will also
review the current data assessment document and other available documentation of known issues or
concerns.

One of the main objectives of the AMS is to use the data generated to determine the percentage of water
quality standard violations. This information is combined with other available data by Water Planning
Section staff to support their water quality management programs and reporting requirements, particularly
303(d)/305(b) reporting. For all indicators except fecal coliform, if data from a sampling station shows
exceedance of the applicable water quality standard in more than 10% of samples, the reach may be subject
to impairment for that indicator by the Water Planning Section. This threshold level of 10% is based on
EPA guidance (U.S. EPA, 2005). However, this “raw-score” approach does not consider uncertainty, and
the smaller the sample size, the greater the uncertainty.

In order to assist the Water Planning Section with making sound decisions of impairment, the AMS uses a
nonparametric procedure to identify when a sufficient number of exceedances have occurred that indicate
the probability of a true exceedance of greater than 10%. This method is described in detail in A
Nonparametric Procedure for Listing and Delisting Impaired Waters Based on Criterion Exceedances (Lin,
et al., 2000). It is partly based on the BINOMDIST function in Microsoft Excel.

For details, refer to: http://www.dep.state.fl.us/water/tmdl/docs/Supdocument.PDF.

A graphical representation of the relationships between sample size, number of exceedances, and percent
confidence is shown in Figure 10. The triangles denote where the number of exceedances correspond with
a sample size that provides about a 95% confidence that the population has greater than 10% of results
violating a water quality standard.

When preparing the Ambient Monitoring Reports, the Water Quality Analyst will present a summary of all
assessed indicators at all stations with a sample size of at least 10 and with more than 10% of samples
exceeding the applicable standard. Instances in which the 10% threshold was exceeded with at least 90%
confidence will be highlighted.
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AMS Distribution List Contact Information

| Mailing Address

| Physical Address

Phone

| Webpage

NC DENR, Division of Water Resources

Environmental Sciences Section

Environmental 1621 Mail Service Center
Sciences Section | Raleigh, NC 27699-1621

4401 Reedy Creek Rd
Raleigh, NC 27607

919-743-8400

http://portal.ncdenr.org/web/wg/ess/home

Wilmington, NC 28405

Wilmington, NC 28405

Estuarine 943 Washington Square Mall 943 Washington Square Mall | 252-948-3999 | http://portal.ncdenr.org/web/wa/ess/rrt

Monitoring Washington, NC 27889 Washington, NC 27889

Team

Regional Offices

Asheville 2090 US Hwy 70 2090 US Hwy 70 828-296-4500 | http://portal.ncdenr.org/web/wg/home/ro/aro
Swannanoa, NC 28778 Swannanoa, NC 28778

Fayetteville 225 Green St 225 Green St 910-433-3300 | http://portal.ncdenr.org/web/wag/home/ro/fro
Suite 714, Systel Building Suite 714, Systel Building
Fayetteville, NC 28301 Fayetteville, NC 28301

Mooresville 610 East Center Ave., Suite 610 East Center Ave., Suite 704-663-1699 | http://portal.ncdenr.org/web/wg/home/ro/mro
301 301
Mooresville, NC 28115 Mooresville, NC 28115

Raleigh 1628 Mail Service Center 3800 Barrett Dr. 919-791-4200 | http://portal.ncdenr.org/web/wg/home/ro/rro
Raleigh, NC 27699-1628 Raleigh, NC 27609

Washington 943 Washington Square Mall 943 Washington Square Mall | 252-946-6481 | http://portal.ncdenr.org/web/wg/home/ro/waro
Washington, NC 27889 Washington, NC 27889

Wilmington 127 Cardinal Dr. Extension 127 Cardinal Dr. Extension 910-796-7215 | http://portal.ncdenr.org/web/wg/home/ro/wiro

Winston-Salem 585 Waughtown St

Winston-Salem, NC 27107

585 Waughtown St
Winston-Salem, NC 27107

336-771-5000

http://portal.ncdenr.org/web/wg/home/ro/wsro

Water Planning Section

Water Planning 1611 Mail Service Center

512 N Salisbury St

919-707-9000

http://www.ncwater.org/?page=433

Section Raleigh, NC 27699-1617 Raleigh, NC 27604

Water Quality Permitting Section
Wastewater 1617 Mail Service Center 512 N Salisbury St 919-707-9000 | http://www.ncwater.org/?page=468
Branch Raleigh, NC 27699-1617 Raleigh, NC 27604

Laboratory Section
Central 1623 Mail Service Center 4405 Reedy Creek Rd 919-733-3908 | http://portal.ncdenr.org/web/wg/lab
Laboratory Raleigh, NC 27699-1623 Raleigh, NC 27607
Asheville 2090 US Hwy 70 2090 US Hwy 70 828-296-4500 | http://portal.ncdenr.org/web/wa/lab/ops/regionl
Laboratory Swannanoa, NC 28778 Swannanoa, NC 28778 abs
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US Environmental Protection Agency, Region 1V

Surface Water Protection Section

Water Protection | 61 Forsyth St., NW
Division Atlanta, GA 30303-8960

61 Forsyth St., NW
Atlanta, GA 30303-8960

404-562-9345

http://www.epa.gov/aboutepa/region4.html

Science and Ecosystem Support Division

Management and | 980 College Station Rd
Technical Athens, GA 30605

Services Branch

980 College Station Rd
Athens, GA 30605

706-355-8500

http://www.epa.gov/region4/sesd/sesd.html
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Summary Table of Surface Water Standards
http://portal.ncdenr.org/web/wq/ps/csu/swstandards

Disclaimer: This table is intended to provide summary information only. It does not substitute for any written regulation, nor is it a regulation itself.

The following standards, criteria, or toxic concentrations are adopted per 15A NCAC 2B. See last page for appropriate use information.

May 1, 2007

(e
. . Swamp ]
Freshwater Saltwater Water Supply Human Health Trout Waters High Quality o,
Pollutant CAs Aquatic Life | Aquatic Life (ws)' (HH)? (T Waters (HQW) V‘g:;s Synonyms & Other Info 3
S
ug/l (unless ug/l (unless ug/l (unless ug/l (unless
noted) noted) ug/l (unless noted)| ug/l (unless noted) noted) noted)
Aldrin 309-00-2 0.002 0.003 0.05 ng/L 0.05 ng/L y
Arsenic 7440-38-2 50 50 10 10 y
Barium 7440-39-3 1.0 mg/L n
Bacterial Indicators see enteroco_ccus NA
and fecal coliform
Benzene 71-43-2 1.19 51 y
Beryllium 7440-41-7 6.5 n
Cadmium 7440-43-9 2 (N) 5 (N) 0.4 (N) n
Carbon Tetrachloride 56-23-5 0.254 1.6 Benzinoform; Carbon Chloride y
Chlordane 57-74-9 0.004 0.004 0.8 ng/L 0.8 ng/L y
Chloride 16887-00-6 230 mg/L (AL) 250 mg/L n
Chlorine (TRC) 7782-50-5 17 n
Chlorinated Benzenes 488 y
Chlorinated Phenols 1.0 (N) NA
Chlorophyll -a, corrected 40(N) 40(N) 15(N) NA
Chromium 50 20 NA
Copper 7440-50-8 7 (AL) 3 (AL) n
Cyanide 57-12-5 5(N) 1 n
D, 2,4- 94-75-7 100 2,4-Dichlorophenoxy acetic acid n
DDT, 4,4 50-29-3 0.001 0.001 0.2 ng/L 0.2 ng/L 4,4'-Dichlorodiphenyltrichloroethane y
Demeton 8065-48-3 0.1 0.1 n
Dieldrin 60-57-1 0.002 0.002 0.05 ng/L 0.05 ng/L y
Dioxin (2,3,7,8-TCDD) 1746-01-6 0.000005 ng/L 0.000005 ng/L 2,3,7,8-Tetrachlorodibenzo-p-dioxin y
Dissolved Gases 110% sat (N) 110% sat (N) NA
NC AMS QAPP
EPA Approved: July 2017
Version 2.0 Appendix 2



Summary Table of Surface Water Standards
http://portal.ncdenr.org/web/wq/ps/csu/swstandards

The following standards, criteria, or toxic concentrations are adopted per 15A NCAC 2B. See last page for appropriate use information.

(e
. . Swamp ]
Freshwater Saltwater Water Supply Human Health Trout Waters High Quality o,
Pollutant CAs Aquatic Life | Aquatic Life (ws)' (HH)? ) Waters (HQW) V‘g:;s Synonyms & Other Info 3
S
ug/l (unless ug/l (unless ug/l (unless ug/l (unless
noted) noted) ug/l (unless noted)| ug/l (unless noted) noted) noted)
] not less than 5.0 | not less than 5.0 not less than 6.0 | not less than 6.0
Dissolved Oxygen mg/L (N) mg/L (N) malL (N) mglL (E) (N) NA
Same values apply to Endosulfan
Endosulfan 115-29-7 0.05 0.009 Sulfate, alpha-Endosulfan, and beta- n
Endosulfan
Endrin 72-20-8 0.002 0.002 n
geomean of 35
organisms/100 mL
Enterococcus (applicable to class NA
SA, SB, and SC
Saltwaters) (N)
geomean of 200
organisms/100 mL in
Class C Freshwaters
Fecal Coliform (MFTCC/100mL)? (N); and a geomean NA
of 14 organisms/100
mL in class SA
Saltwaters (N)
Fluoride 1.8 mg/L NA
Guthion 86-50-0 0.01 0.01 NA
Hardness, Total 100 mg/L Calcium NA
Carbonate
Heptachlor 76-44-8 0.004 0.004 0.08 ng/L 0.08 ng/L y
Hexachlorobutadiene 87-68-3 0.44 18 HCBD y
Iron 7439-89-6 1.0 mg/L (AL) n
Lead 7439-92-1 25 (N) 25 (N) n
Lindane 58-89-9 0.01 0.004 gamma-BHC, g-HCH ®
Manganese 7439-96-5 200 n
MBAS? 500 (N) Methylene-blue-active substances (see NA
note)
NC AMS QAPP
EPA Approved: July 2017
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Summary Table of Surface Water Standards
http://portal.ncdenr.org/web/wq/ps/csu/swstandards

The following standards, criteria, or toxic concentrations are adopted per 15A NCAC 2B. See last page for appropriate use information.

(e
. . Swamp ]
Freshwater Saltwater Water Supply Human Health Trout Waters High Quality o,
Pollutant CAs Aquatic Life | Aquatic Life (ws)' (HH)? ) Waters (HQW) V‘g:;s Synonyms & Other Info 3
S
ug/l (unless ug/l (unless ug/l (unless ug/l (unless
noted) noted) ug/l (unless noted)| ug/l (unless noted) noted) noted)
Mercury 7439-97-6 0.012 0.025 n
Methoxychlor 72-43-5 0.03 0.03 n
Mirex 2385-85-5 0.001 0.001 c
Nickel 7440-02-0 88 (N) 8.3 (N) 25 n
. Total nitrogen may be regulated in NSW
IS (S ) W oL waters. See 2B .0200s for further info n
Oil and Grease (N) (N) NA
Parathion 56-38-2 0.013 0.178 n
polychlorinated biphenyls / (Total of all
PCB, total 0.001 (N) 0.001 (N) 0.064 ng/L (N) identified PCBs) y
Freshwater and Saltwater Aquatic Life
pH 6.0-9.0 (N) 6.8-8.5 (N) (N) Standards are listed as acceptable pH NA
ranges
. (phenolic compounds: no fish flesh
Phenolic Compounds (N) (N) (N) tainting) NA
Polynuclear aromatic
0.0028 Total PAH's | 0.0311 Total PAH's
hydrocarbons (PAH's)® Y
Radioactive Substances (N) (N) (N) NA
Salinity (N) NA
Selenium 7782-49-2 5 71 n
Sewage (N) (N) (N) NA
Silver 7440-22-4 0.06 (AL) 0.1 (AL) n
. 2,4,5-TP; 2,4,5-
e BB 1 Trichlorophenoxypropionoic Acid n
Solids, settleable ™) ) also |n_c|udes floating solids and sludge NA
deposits
Solids, total dissolved 500 mg/L NA
Solids, total suspended (N) HQW:(IlE()) mg/L 20 mg/L (E) NA
Sulfates 250 mg/L n
Temperature (N) (N) (N) NA
Tetrachloroethane, 1,1,2,2- 79-34-5 0.17 4 acetosol; acetylene tetrachloride y
Tetrachloroethylene (PERC) 127-18-4 0.7 33 PERC; PCE; perchloroethylene y

NC AMS QAPP
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Summary Table of Surface Water Standards
http://portal.ncdenr.org/web/wq/ps/csu/swstandards

The following standards, criteria, or toxic concentrations are adopted per 15A NCAC 2B. See last page for appropriate use information.

[
Pollutant cAS Freshwater Saltwater Water Supply Human Health Trout Waters High Quality afvimp s & Other Inf g.
oflutan Aquatic Life | Aquatic Life (ws)' (HH)? () Waters (HQW) (;‘s;s ynonyms er info 2
S
ug/l (unless ug/l (unless ug/l (unless ug/l (unless
noted) noted) ug/l (unless noted)| ug/l (unless noted) noted) noted)
Toluene 108-88-3 11 0.36 methyl benzene; phenyl methane n
Toxaphene 8001-35-2 0.2 ng/L 0.2 ng/L y
Trialkyltin 0.07 0.007 n
Tributyltin (TBT) 56573-85-4 0.07 0.007 n
Trichloroethylene 79-01-6 2.5 30 TCE y
Turbidity 50/25 NTU (N) 25 NTU (N) 10 NTU (N) NA
Vinyl Chloride 75-01-4 0.025 2.4 chloroethylene y
Zinc 7440-66-6 50 (AL) 86 (AL) n
Footnotes, Codes, and Additional Information with Reference to Classifications and Standards
*To determine the appropriate standard, use the most stringent of all applicable columns.For Class C, use the most stringent of freshwater (or, if applicable, saltwater) column and the Human Health column.
* For a WS water, use the most stringent of Freshwater, WS & Human Health. Trout Waters & High Quality Waters likewise must adhere to the most stingent of all applicable standards
* All metal criteria are as total recoverable metals.
(AL) Action Level Standard - See 2B .0211 for additional information (N) = Narrative standard See 2B .0211 and for WS: .0212, 0214,.0215, .0216 and.0218
(E) For effluent limits only. See 2B .0224 (NTU) Nephelometric Turbidity Units
(HQW) High Quality Waters - see 02B .0101 and .0201 (Sw) Swamp Waters - as defined by 02B .0101 (Tr) Trout Waters - as defined by 02B .0101 and 0301
1 WS standards are applicable to all Water Supply Classifications. WS standards are based on the consumption of fish and water. See 2B .0208 for equation.
2 Human Health Standards are based on the consumption of fish only unless dermal contact studies are available. See 2B .0208 for applicable equations.
3 MFTCC/100 mL = Membrane Filter Total Coliform Count per 100 mL of sample
4 MBAS: additional narrative language is located in 02B .0212, .0214, .0215, .0216, .0218
5 PAH=Applies to total PAHs present and includes the following: benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, dibenz(a,h)anthracene and indeno(1,2,3-cd)pyrene
Carcinogenicity Color Key: Unit Conversions: 1.0 mg/L = 1000.0 ug/L = 1000000.0 ng/L
Known to cause cancer in humans Blue 1.0 ng/L = 0.001 ug/L = 0.000001 mg/L
)
Not known to cause cancer in
Green
humans (n)
Possible human carcinogen (c) Yellow
Carcinogenicity not assessed or
Does Not Apply (NA) No Color
NC AMS QAPP
EPA Approved: July 2017
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Station list, including location, indicators measured, and sampling frequency
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NC DWQ AMS Station description and sampling schedule

Key to Field Measurement Codes:

Sur: Surface; measured at 0.1m depth only

Pri: Profile 1; measured at 0.1m and at every meter to bottom
Pr2: Profile 2; measured at 0.1m, mid-depth (half depth to bottom), and bottom only

Key to Sampling Methods:

G: Grab sample at 0.1m
Ph: Composite sample of photic zone (2 x Secchi depth)
F: Field filtered through a 0.45um pore filter

Key to sampling frequency:
(M): Once monthly

(W): Once weekly

(EOW): Every other week

(Q1): sampled January, April, July, October
(Q2): sampled February, May, August, November
(Q3): sampled March, June, September, December
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A1520000 BROAD RIV AT SR 1181 NR ROCK SPRINGS 35.39366 -82.09476 | RUTHERFORD ARO 9-(22) C Sur(M) (M) G(M) | G(M) sM][~ G(Q2) G(Q2)
A2700000 SECOND BROAD RIV AT SR 1538 NR LOGAN 35.40424 -81.87201 | RUTHERFORD ARO 9-41-(10.5) WS-IV Sur(M) (M) G(M) | G(M) s || 6(Q2) G(Q2)
/A4400000 SECOND BROAD RIV AT US 221 ALT AT CLIFFSIDE 3523872 | -81.76667 | RUTHERFORD ARO 9-41-(24.7) WS-V Sur(M) (M) S EM) G(M) M|l 62 G(Q2)
A4700000 BROAD RIV AT NC 150 NR BOILING SPRINGS 35.20131 -81.66553 CLEVELAND MRO 9-(40.5) WS-IV Sur(M) (M) G(M) | G(M) G(M) s | 61 G(Q1)
/A4800000 FIRST BROAD RIV AT SR 1530 NR CASAR 3549331 | -8168133 CLEVELAND MRO 9-50-(1) WS-V Tr Sur(M) (M) G(M) sM|[ ey G(Q1)
A6400000 FIRST BROAD RIV AT SR 1140 NR EARL 35.21776 -81.60773 CLEVELAND MRO 9-50-(28) C Sur(M) (M) G(M) G(M) s || 61 G(Q1)
A6450000 SUGAR BRANCH AT NC 150 NR BOILING SPRINGS 35.24938 -81.62025 CLEVELAND MRO 9-50-32-3 C Sur(M) (M) G(M) G(M)|| _G(Q1) G(Q1)
A8600000 BUFFALO CRK AT NC 198 NR GROVER 35.17076 8151679 CLEVELAND MRO 9-53-(5) C Sur(M) (M) G(M) | G(M) s | 61 G(Q1)
B0040000 HAW RIV AT SR 2109 NR OAK RIDGE 36.21326 -79.9562 GUILFORD WSRO 16-(1) WS-V NSW Sur(M) (M) oM [ e G(M) M ][ ey G(Q1)
B0160000 LITTLE TROUBLESOME CRK AT SR 2600 NR REIDSVILLE 36.28255 -79.6116 ROCKINGHAM | WSRO 16-7-(2) WS-IV NSW Sur(M) (M) G(M) | G(M) G(M) oM || G(Q3) G(Q3)
B0210000 HAW RIV AT SR 1561 NR ALTAMAHAW 36.17864 -79.50415 ALAMANCE WSRO 16-(10.5) WS-V NSW Sur(M) (M) G(M) | G(M) G(M) G(M)|| G(Q1) G(Q1)
B0540000 N BUFFALO CRK AT SR 2832 NR GREENSBORO 36.11994 -79.70818 GUILFORD WSRO 16-11-14-1 WS-V NSW Sur(M) (M) G(M) | G(M) G(M) s | 61 G(Q1)
B0750000 S BUFFALO CRK AT SR 2821 AT MCLEANSVILLE 36.11278 | -79.67181 GUILFORD WSRO 16-11-14-2 WS-V NSW Sur(M) (M) S EM) G(M) M |[ ey G(Q1)
B0840000 REEDY FORK AT NC 87 AT OSSIPEE 36.17299 7951026 ALAMANCE WSRO 16-11-(9) WS-V NSW Sur(M) (M) G(M) | G(M) G(M) s || 61 G(Q1)
B1095000 JORDAN CRK AT SR 1754 NR UNION RIDGE 36.18898 -79.39484 ALAMANCE WSRO 16-14-6-(0.5) WS-11 HQW NSW Sur(M) (M) G(M) G(M)|| G(Q1) G(Q1)
B1140000 HAW RIV AT NC 49N AT HAW RIVER 36.08889 -79.36822 ALAMANCE WSRO 16-(10.5) WS-V NSW Sur(M) (M) G(M) | G(M) G(M) s || 61 G(Q1)
B1260000 TOWN BRANCH AT SR 2109 NR GRAHAM 36.04734 | -79.36906 ALAMANCE WSRO 16-17 WS-V NSW Sur(M) (M) G(M) G(M) M |[ ey G(Q1)
B1960000 BIG ALAMANCE CRK AT SR 2116 AT SWEPSONSVILLE 36.01774 -79.36703 ALAMANCE WSRO 16-19-(4.5) WS-V NSW Sur(M) (M) G(M) G(M) s | 61 G(Q1)
B1980000 HAW RIV AT SR 2171 AT SAXAPAHAW 35.9461 -79.3221 ALAMANCE WSRO 16-(10.5) WS-V NSW Sur(M) (M) S EM) sM|[ ey G(Q1)
82100000 HAW RIV AT SR 1713 NR BYNUM 35.77165 -79.14497 CHATHAM RRO 16-(28.875) WS-IV NSW Sur(EOW) | (EOW) G(M) | G(M) G(EOW) (M) || G(EOW) G(Q3)
B2450000 | ROBESON CRK AT BOAT ACCESS OFF SR 1943 NR HANKS 35.70315 -79.10027 CHATHAM RRO 16-(37.5) WS-V B NSW CA Sur(M) (M) G(M) G(M) G(M) M| G(Q3) G(Q3)
B3040000 NEW HOPE CRK AT SR 1107 NR BLANDS 35.88474 -78.96563 DURHAM RRO 16-41-1-(11.5) WS-IV NSW Sur(EOW) | (EOW) G(M) G(EOW) G(M) || G(EOW) G(Q3)
B3660000 NORTHEAST CRK AT SR 1100 NR NELSON 35.87243 -78.91322 DURHAM RRO 16-41-1-17-(0.7) WS-IV NSW Sur(EOW) (EOW) G(M) G(EOW) G(M) || G(EOW) G(Q3)
B3900000 MORGAN CRK AT SR 1726 NR FARRINGTON 35.86115 -79.01 CHATHAM RRO 16-41-2-(5.5) WS-IV NSW Sur(EOW) | (EOW) G(M) G(EOW) (M) || G(EOW) G(Q3)
B4050000 HAW RIV BELOW JORDAN DAM NR MONCURE 35.65342 -79.06728 CHATHAM RRO 16-(42) WS-1IV Sur(M) (M) G(M) G(M) || G(Q3) G(Q3)
B4210000 W FORK DEEP RIV AT SR 1818 NR HIGH POINT 36.04658 -80.01407 GUILFORD WSRO 17-3-(0.7) WS-IV CA* Sur(M) (M) G(M) [ cm) [ Gv) G(M) s || 6(Q2) G(Q2)
B4240000 E FORK DEEP RIV AT SR 1541 NR HIGH POINT 36.03727 | -79.94576 GUILFORD WSRO 17-2-(0.3) WS-IV* Sur(M) (M) G(M) G(M) csM|[ 62 G(Q2)
B4890000 HASKETT CRK AT SR 2128 NR CENTRAL FALLS 35.76792 -79.77898 RANDOLPH WSRO 17-12 C Sur(M) (M) G(M) | G(M) G(M) s || 6(Q2) G(Q2)
B5190000 DEEP RIV AT SR 1456 NR HIGH FALLS 3550049 | -79.58135 MOORE FRO 17-(10.5) C Sur(M) (M) G(M) G(M) M|l ey G(Q1)
B5480000 BEAR CRK AT NC 705 AT ROBBINS 35.44073 -79.58857 MOORE FRO 17-26-(6) C Sur(M) (M) G(M) s || 61 G(Q1)
B5575000 DEEP RIV AT NC 42 AT CARBONTON 3552004 | -79.34854 CHATHAM RRO 17-(32.5) WS-IV HQW Sur(M) (M) G(M) G(M) G(M) M [ 6(Q3) G(Q3)
B6000000 ROCKY RIV AT NC 902 NR PITTSBORO 35.67865 -79.28983 CHATHAM RRO 17-43-(8) WS-I1l CA Sur(M) (M) G(M) G(M) cM) || G(Q3) G(Q3)
B6040300 DEEP RIV AT SR 1011 OLD US 1 NR MONCURE 35.61759 -79.09119 CHATHAM RRO 17-(43.5) WS-V Sur(M) (M) G(M) M| G(Q3) G(Q3)
B6370000 CAPE FEAR RIV AT US 401 AT LILLINGTON 35.40653 -78.8135 HARNETT FRO 18-(16.7) WS-IV Sur(M) (M) G(M) G(M) s | 6(Q2) G(Q2)
B6830000 UPPER LITTLE RIV AT SR 2021 NR LILLINGTON 3532656 | -78.72378 HARNETT FRO 18-20-(24.5) WS-V Sur(M) (M) G(M) G(M) M|l 62 G(Q2)
B7245000 LOWER LITTLE RIV AT SR 2023 NR LOBELIA 35.20371 -79.21592 MOORE FRO 18-23-(10.7) WS- HQW Sur(M) (M) G(M) G(M) s || 61 G(Q1)
B7280000 LOWER LITTLE RIV AT SR 1451 AT MANCHESTER 3519323 | -78.98561 | CUMBERLAND FRO 18-23-(24) C Sur(M) (M) G(M) G(M) M|l 62 G(Q2)
B7600000 CAPE FEAR RIV AT NC 24 AT FAYETTEVILLE 35.0499 -78.85745 | CUMBERLAND FRO 18-(26) C Sur(M) (M) G(M) G(M) s | 6(Q2) G(Q2)
B7700000 ROCKFISH CRK AT SR 1432 NR RAEFORD 3496826 | -79.10959 HOKE FRO 18-31-(18) B Sur(M) (M) G(M) M|l 62 G(Q2)
88224000 ROCKFISH CRK AT SR 2350 NR CEDAR CREEK 34.96101 -78.89911 | CUMBERLAND FRO 18-31-(23) C Sur(M) (M) G(M) G(M) s | 6(Q2) G(Q2)
B8300000 CAPE FEAR RIV AT WO HUSKE LOCK NR TAR HEEL 34.83487 -78.82263 BLADEN FRO 18-(26.25) WS-1IV Sur(M) (M)
B8321000 TURNBULL CRK AT SR 1509 NR JOHNSONTOWN 34.70839 -78.60078 BLADEN FRO 18-46 C Sur(M) (M) G(M) oM || G(Q3) G(Q3)
B8340000 CAPE FEAR RIV AT LOCK 2 NR ELIZABETHTOWN 34.62636 -78.57678 BLADEN FRO 18-(26.75) C Sur(M) (M)
B8350000 CAPE FEAR RIV AT LOCK 1 NR KELLY 34.40376 -78.29316 BLADEN WIRO 18-(59) WS-IV Sw Pr2(M) (M) (™) [ Pr2v) G(M) Ph(M) s || 61 G(Q1)
B8441000 | LIVINGSTON CRK AT WRIGHT CORPORATION WALKWAY 3433527 | -78.20111 COLUMBUS WIRO 18-64 Csw Sur(M) (M) Sur(M) G(M) G(M) M|l 62 G(Q2)
B8450000 CAPE FEAR RIV AT NEILS EDDY LANDING NR ACME 34.35547 -78.17942 COLUMBUS WIRO 18-(63) CSw Pr2(M) (M) (™) [ Pr2gv) G(M) s || 61 G(Q1)
B8490000 LITTLE COHARIE CRK AT SR 1414 MINNIE HALL RD NR 35.05553 | -78.53095 SAMPSON FRO 18-68-1-17 Csw Sur(M) (M) G(M) G(M) M| G(Q3) G(Q3)
B8545000 LITTLE COHARIE CRK AT SR 1240 NR ROSEBORO 34.92735 -78.46568 SAMPSON FRO 18-68-1-17 CSw Sur(M) (M) G(M) cM) || G(Q3) G(Q3)
B8580000 GREAT COHARIE CRK AT SR 1311 NR CLINTON 35.02483 -78.3717 SAMPSON FRO 18-68-1 C Sw Sur(M) (M) G(M) G(M) M) || G(Q3) G(Q3)
B8725000 SIX RUNS CRK AT SR 1960 NR TAYLORS BRIDGE 34.852 -78.2448 SAMPSON FRO 18-68-2-(11.5) C Sw ORW + Sur(M) (M) G(M) G(M) M| 6(Q3) G(Q3)
B8750000 BLACK RIV AT NC 411 NR TOMAHAWK 34.7544 -78.2891 SAMPSON FRO 18-68 C SwORW + Sur(M) (M) G(M) G(M) M| G(Q3) G(Q3)
88919000 SOUTH RIV AT SR 1503 NR PARKERSBURG 34.81218 -78.45684 BLADEN FRO 18-68-12-(8.5) C Sw ORW + Sur(M) (M) G(M) G(M) M| 6(Q3) G(Q3)
B9013000 BLACK RIV AT RACCOON ISLAND NR HUGGINS 34.37201 -78.07212 PENDER WIRO 18-68 C Sw ORW + Pr2(M) (M) (M) | Pr2(v) G(M) Ph(M) M| G(Q1) G(Q1)
89020000 CAPE FEAR RIV DNS HALE PT LANDING NR PHOENIX 34.31808 -78.02639 BRUNSWICK WIRO 18-(63) CSw Pr2(M) (M) (™) [ Pr2v) G(M) Ph(M) s || 61 G(Q1)
B9050000 CAPE FEAR RIV AT NAVASSA 3426118 | -77.98907 BRUNSWICK WIRO 18-(71) SC Pr2(M) [ I B2 G(M) M |[ ey
B9080000 NORTHEAST CAPE FEAR RIV AT SR 1937 NR MT OLIVE 35.1914 -78.01759 WAYNE WIRO 18-74-(1) Csw Sur(M) (M) sur(M) |[ G(m)
89090000 NORTHEAST CAPE FEAR RIV AT NC 403 NR WILLIAMS 3517839 | -77.98072 DUPLIN WIRO 18-74-(1) Csw Sur(M) (M) Sur(M) G(M) G(M) M| Gy G(QL)
B9190500 | GOSHEN SWAMP AT SR 1004 NR WESTBROOK CROSSROAD 35.0535 -77.9474 DUPLIN WIRO 18-74-19 Csw Sur(M) (M) Sur(M) G(M) G(M) cw)|[ c@1 G(Q1)
B9196000 | NORTHEAST CAPE FEAR RIV AT SR 1961 AT HALLSVILLE 3490580 | -77.84088 DUPLIN WIRO 18-74-(1) Csw Sur(M) (M) Sur(M) G(M) G(M) M| Gy G(QL)
B9470000 ROCKFISH CRK AT 140 AT WALLACE 3471913 | -77.94622 DUPLIN WIRO 18-74-29 Csw Sur(M) (M) Sur(M) G(M) G(M) cm|[ c@1) G(Q1)
89480000 NORTHEAST CAPE FEAR RIV AT SR 1318 NR WATHA 3464504 | -77.87246 PENDER WIRO 18-74-(29.5) Csw Sur(M) (M) Sur(M) G(M) G(M) M| G(QY G(QL)
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NC DWQ AMS Station description and sampling schedule

Key to Field Measurement Codes:

Sur: Surface; measured at 0.1m depth only

Pri: Profile 1; measured at 0.1m and at every meter to bottom
Pr2: Profile 2; measured at 0.1m, mid-depth (half depth to bottom), and bottom only

Key to Sampling Methods:

G: Grab sample at 0.1m
Ph: Composite sample of photic zone (2 x Secchi depth)
F: Field filtered through a 0.45um pore filter

Key to sampling frequency:
(M): Once monthly

(W): Once weekly

(EOW): Every other week

(Q1): sampled January, April, July, October
(Q2): sampled February, May, August, November
(Q3): sampled March, June, September, December
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B9520000 BURGAW CRK AT US 117 AT BURGAW 3456375 | -77.92202 PENDER WIRO 18-74-39 Csw Sur(M) (M) Sur(M) G(M) G(M) G(M) sM] 6@ G(Q1)
B9550000 LILLINGTON CRK AT SR 1520 NR STAG PARK 3450844 | -77.81537 PENDER WIRO 18-74-42 Csw Sur(M) (M) Sur(M) G(M) G(M) cm|[ c@1 G(Q1)
B9580000 | NORTHEAST CAPE FEAR RIV AT US 117 AT CASTLE HAYNE 34.36366 -77.89645 NEW HANOVER WIRO 18-74-(47.5) B Sw Sur(M) (M) Sur(M) G(M) G(M) G(Q1) G(Q1)
B9740000 | NORTHEAST CAPE FEAR RIV AT NC 133 AT WILMINGTON 34.25183 | -77.95104 | NEWHANOVER | WIRO 18-74-(61) SC Sw Pr2(M) DI IIEZM) G(M) Ph(M) cm)|[ c@1
B9800000 CAPE FEAR RIV AT CM 61 AT WILMINGTON 3419431 | -77.95679 | NEWHANOVER | WIRO 18-(71) SC Pr2(M) ™M) [an ] Pravy G(M) M| Gy
B9820000 CAPE FEAR RIV AT CM 56 NR WILMINGTON 3414745 | -77.95263 | NEWHANOVER | WIRO 18-(71) SC Pr2(M) DI IIEZD) G(M) Ph(M) cwm|[ c@1)
C0250000 CATAWBA RIV AT SR 1221 NR PLEASANT GARDENS 35.68597 | -82.06075 MCDOWELL ARO 11-(8) C Sur(M) (M) G(M) G(M) M| 6(Q2) G(Q2)
C0550000 N FORK CATAWBA RIV AT SR 1552 NR HANKINS 3573832 | -81.98572 MCDOWELL ARO 11-24-(13) C Sur(M) (M) G(M) G(M) cwm|[ c@Q2) G(Q2)
1000000 LINVILLE RIV AT NC 126 NR NEBO 3579539 | -81.89013 BURKE ARO 11-29-(19) B HQW, Sur(M) (M) G(M) G(M) M| 6(Q2) G(Q2)
C1230000 CATAWBA RIV AT SR 1304 NR CALVIN 3573983 | -81.72436 BURKE ARO 11-(32.7) WS-IV Sur(M) (M) G(M) cM|[ c(@Q3) G(Q3)
C1370000 WILSON CRK AT US 221 NR GRAGG 36.09695 | -81.80743 AVERY! ARO 11-38-34 B Tr ORW Sur(M) (M) G(M) G(M) cM) | e[ G(Q3) G(Q3)
C1730000 LOWER CRK AT SR 1142 NR LENOIR 35.84017 -81.6167 CALDWELL ARO 11-39-(6.5) WS-IV Sur(M) (M) G(M) G(M) cm)|[ c(@Q3) G(Q3)
C2818000 LOWER LITTLE RIV AT SR 1313 NR ALL HEALING SPRINGS 35.94585 -81.23698 ALEXANDER MRO 11-69-(0.5) C Sur(M) (M) G(M) G(M) G(Q2) G(Q2)
C3860000 DUTCHMANS CRK AT SR 1918 AT MOUNTAIN ISLAND 3533646 | -81.01328 GASTON MRO 11-119-(0.5) WS-IV Sur(M) (M) G(M) cWm)|[ c@Q2) G(Q2)
3900000 CATAWBA RIV AT NC 27 NR THRIFT 3529818 | -81.00323 | MECKLENBURG | MRO 11-(117) WS-IV CA Sur(M) ™ [ G(M) G(M) G(M) M| 6(Q3) G(Q3)
C4040000 LONG CRK AT SR 2042 NR PAW CREEK 3532846 | -80.90962 | MECKLENBURG | MRO 11-120-(2.5) WS-IV Sur(M) (M) G(M) cWm)|[ c@Q2) G(Q2)
C4300000 HENRY FORK RIV AT SR 1124 NR HENRY RIVER 35.68483 -81.40346 CATAWBA MRO 11-129-1-(12.5) C Sur(M) (M) G(M) G(M) G(Q2) G(Q2)
C4360000 HENRY FORK RIV AT SR 1143 NR BROOKFORD 35.65832 | -81.30838 CATAWBA MRO | 11-129-1-(12.5) C Sur(M) (M) G(M) cwm|[ c@Q2) G(Q2)
C4370000 JACOB FORK AT SR 1924 AT RAMSEY 35.59055 -81.56712 BURKE ARO 11-129-2-(4) WS-11l ORW Sur(M) (M) G(M) G(M) G(M) G(Q2) G(Q2)
C4380000 S FORK CATAWBA RIV AT NC 10 NR STARTOWN 3563311 | -81.30531 CATAWBA MRO 11-129-(0.5) WS-V Sur(M) (M) G(M) cwm|[ c@Q2) G(Q2)
4800000 CLARK CRK AT SR 1008 GROVE ST AT LINCOLNTON 3547532 | -81.26719 LINCOLN MRO 11-129-5(9.5) WS-V Sur(M) (M) G(M) G(M) M| 6(Q2) G(Q2)
5170000 INDIAN CRK AT SR 1252 NR LABORATORY 35.4228 -81.2592 LINCOLN MRO 11-129-8-(6.5) WS-IV Sur(M) (M) G(M) cwm|[ c@Q2) G(Q2)
5900000 LONG CRK AT SR 1456 NR BESSEMER CITY 3530518 | -81.23264 GASTON MRO 11-129-16-(4) C Sur(M) (M) G(M) G(M) M| 6(Q2) G(Q2)
6500000 S FORK CATAWBA RIV AT NC 7 AT MCADENVILLE 35.26014 -81.0739 GASTON MRO 11-129-(15.5) WS-V Sur(M) (M) G(M) G(M) cm|[ c@Q2) G(Q2)
C7000000 | S FORK CATAWBA RIV AT SR 2524 NR SOUTH BELMONT 35.16666 | -81.03825 GASTON MRO 11-(123.5) WS-V B Sur(M) ™ [ G(M) M| 6(Q3) G(Q3)
C7400000 CATAWBA CRK AT SR 2302 AT SC STATE LINE 3515135 | -81.05824 GASTON MRO 11-(123.5) WS-V B Sur(M) ™ v G(M) [ (IECE) G(Q3)
C8660000 | CROWDERS CRK AT SC 564 RIDGE RD NR BOWLING GREEN | 3514374 | -81.15046 YORK MRO FW Sur(M) (M) G(M) G(M) M| 6(Q2) G(Q2)
8896500 IRWIN CRK AT IRWIN CRK WWTP NR CHARLOTTE 3519801 | -80.90453 | MECKLENBURG | MRO 11-137-1 C Sur(M) (M) G(M) cm|[ c@Q2) G(Q2)
C9050000 SUGAR CRK AT NC 51 AT PINEVILLE 3509067 | -80.89962 | MECKLENBURG | MRO 11-137 C Sur(M) (M) G(M) G(M) M) G(Q3) G(Q3)
€9210000 LITTLE SUGAR CRK AT NC 51 AT PINEVILLE 35.08502 | -80.88218 | MECKLENBURG | MRO 11-137-8 C Sur(M) (M) G(M) G(M) cM)|[ c(@Q3) G(Q3)
9370000 MCALPINE CRK AT SR 3356 SARDIS RD NR CHARLOTTE 3513725 | -80.76817 | MECKLENBURG | MRO 11-137-9 C Sur(M) (M) G(M) G(M) M| G(Q3) G(Q3)
C9680000 MCALPINE CRK AT SC SR 2964 NR CAMP COX SC 35.04101 | -80.89162 LANCASTER MRO FW Sur(M) (M) G(M) G(M) [ (IECE) G(Q3)
9790000 SUGAR CRK AT SC 160 NR FORT MILL SC 3500592 | -80.90221 YORK MRO FW Sur(M) (M) G(M) G(M) M| G(Q3) G(Q3)
C9819500 TWELVE MILE CRK AT NC 16 NR WAXHAW 34.95225 | -80.75581 UNION MRO 11-138 C Sur(M) (M) G(M) G(M) cm|[ c(@Q3) G(Q3)
D0000050 NOTTAWAY RIV AT US 258 NR RIVERDALE VA 3656683 | -76.94646 | SOUTHAMPTON | EMT 11 Estuarine Pri(M) [ D) BT Ph(M) G(M) Ph(M) M| 6(Q2) G(Q2)
D0001800 BLACKWATER RIV .5 Ml UPS MOUTH NR WYANOKE 3655118 | -76.91711 GATES EMT 25 B NSW Pri(M) ™[] Prigw) Ph(M) G(M) Ph(M) cM)|[ c(@Q3) G(Q3)
D0010000 CHOWAN RIV NR RIDDICKSVILLE 36.53201 | -76.92096 HERTFORD EMT 25 B NSW Pri(M) ™ [ vy ] Prigw) Ph(M) G(M) Ph(M) M) G(Q3) G(Q3)
D4150000 POTECASI CRK AT NC 11 NR UNION 36.37121 | -77.02591 HERTFORD EMT 25-4-8 C NSW Sur(M) (M) Sur(M) G(M) G(M) G(M) [ (IECE) G(Q3)
D5000000 MEHERRIN RIV AT SR 1175 PARKERS FERRY NR COMO 3643653 | -76.95332 HERTFORD EMT 25-4-(5) B NSW Pri(M) ™M [Tan ] Priwy Ph(M) G(M) Ph(M) M| 6(Q2) G(Q2)
D6250000 CHOWAN RIV AT US 13 AT WINTON 36.40263 | -76.93434 HERTFORD EMT 25 B NSW Pri(M) ™[] Prigw) Ph(M) G(M) Ph(M) cm)|[ c@1) G(Q1)
D8356200 CHOWAN RIV AT CM 16 NR GATESVILLE 36.3236 -76.73354 GATES EMT 25 B NSW Pri(M) [ D) I Ph(M) G(M) Ph(M) M| 6(Q2) G(Q2)
D8950000 CHOWAN RIV AT CM 7 AT COLERAIN 36.20983 | -76.72677 CHOWAN EMT 25 B NSW Pri(M) ™[] Prigw) Ph(M) G(M) Ph(M) cm)|[ c@1) G(Q1)
D9490000 CHOWAN RIV AT US 17 AT EDENHOUSE 36.0476 -76.69611 BERTIE EMT 25 B NSW Pri(M) [ D) I Ph(M) G(M) Ph(M) M| 6(Q2) G(Q2)
D999500C ALBEMARLE SOUND NR EDENTON MID CHANNEL 35.99002 -76.6092 CHOWAN EMT 26 B NSW Pri(M) ™[] Prigw) Ph(M) G(M) Ph(M) cM)|[ c(Q3) G(Q3)
D999500N ALBEMARLE SOUND NR EDENTON N SHORE 36.04216 | -76.61279 CHOWAN EMT 26-1 CNSW Pri(M) ™M) [Tanm ] Priwy G(M) Ph(M) M| Gy G(QL)
D999500S ALBEMARLE SOUND NR EDENTON S SHORE 35.94793 | -76.60793 CHOWAN EMT 30 SB Pri(M) ™[] Prigw) G(M) Ph(M) cWm)|[ c@Q2)
E0150000 FRENCH BROAD RIV AT US 178 AT ROSMAN 35.142 -82.82401 | TRANSYLVANIA [ ARO 6-(1) BTr Sur(M) (M) G(M) G(M) M| 6(Q3) G(Q3)
E0850000 DAVIDSON RIV AT US 64 NR BREVARD 35.273 -82.706 | TRANSYLVANIA [ ARO 6-34-(15.5) WS-V B Tr Sur(M) (M) G(M) cm|[ c(@Q3) G(Q3)
E1270000 FRENCH BROAD RIV AT SR 1503 AT BLANTYRE 3529898 | -8262364 | TRANSYLVANIA | ARO 6-(27) B Sur(M) (M) G(M) M| G(Q3) G(Q3)
E1490000 MILLS RIV AT END OF SR 1337 NR MILLS RIVER 3539884 | -82.59884 HENDERSON ARO 6-54-(1) WS-I1 Tr HQW Sur(M) (M) G(M) G(M) cm|[ c@1) G(Q1)
E2120000 MUD CRK AT SR 1508 NR BALFOUR 35.35267 -82.4642 HENDERSON ARO 6-55 C Sur(M) (M) G(M) G(M) M| G(Q1) G(Q1)
E2730000 FRENCH BROAD RIV AT SR 3495 GLENN BRIDGE RD NR 3545486 | -82.54743 BUNCOMBE ARO 6-(54.75) B Sur(M) (M) G(M) G(M) cm|[ c@1) G(Q1)
E3520000 HOMINY CRK AT SR 3413 NR ASHEVILLE 3556422 | -82.60777 BUNCOMBE ARO 6-76 C Sur(M) (M) G(M) G(M) M| G G(QL)
E4170000 | SWANNANOA RIV AT US 25 BILTMORE AVE AT ASHEVILLE | 3556872 | -82.54434 BUNCOMBE ARO 6-78 C Sur(M) (M) G(M) cwm)|[ c@1) G(Q1)
E4280000 FRENCH BROAD RIV AT SR 1348 AT ASHEVILLE X REF 35.60943 -82.57841 BUNCOMBE ARO 6-(54.75) B Sur(M) (M) G(M) G(M) G(M) G(Q1) G(Q1)
E4770000 FRENCH BROAD RIV AT SR 1634 AT ALEXANDER 35.708 -82.622 BUNCOMBE ARO 6-(54.75) B Sur(M) (M) G(M) G(M) cwm)|[ c@1) G(Q1)
E5120000 FRENCH BROAD RIV AT BLENNERHASSETT ISLAND AT 35.7963 -82.68447 MADISON ARO 6-(54.75) B Sur(M) (M) G(M) G(M) G(Q1) G(Q1)
E5495000 PIGEON RIV AT NC 215 NR CANTON 35.522 -82.848 HAYWOOD ARO 5-(6.5) WS-IIl Tr CA Sur(M) (M) (M) [ c(m) G(M) cm|[ c(@Q3) G(Q3)
E5600000 PIGEON RIV AT SR 1642 AT CLYDE 3553502 | -8291218 HAYWOOD ARO 5-(7) C Sur(M) (M) M) | (v G(M) M| 6(Q3) G(Q3)
E£6109000 RICHLAND CRK AT VANCE ST AT WAYNESVILLE 35.5027 -82.97851 HAYWOOD ARO 5-16-(11.5) B Sur(M) (M) G(M) [ IECE) G(Q3)
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NC DWQ AMS Station description and sampling schedule

Key to Field Measurement Codes:

Sur: Surface; measured at 0.1m depth only

Pri: Profile 1; measured at 0.1m and at every meter to bottom
Pr2: Profile 2; measured at 0.1m, mid-depth (half depth to bottom), and bottom only

Key to Sampling Methods:

G: Grab sample at 0.1m
Ph: Composite sample of photic zone (2 x Secchi depth)

F: Field filtered through a 0.45um pore filter

Key to sampling frequency:

(M): Once monthly

(W): Once weekly

(EOW): Every other week

(Q1): sampled January, April, July, October
(Q2): sampled February, May, August, November
(Q3): sampled March, June, September, December

QUARTERLY
FIELD SAMPLES SAMPLES
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E6300000 JONATHANS CRK AT US 276 NR COVE CREEK 35.59977 -83.0076 HAYWOOD ARO 5-26-(7) CTr Sur(M) (M) G(M) sM)] 6(Q3) G(Q3)
E6450000 CATALOOCHEE CRK AT SR 1395 NR CATALOOCHEE 35.667 -83.07301 HAYWOOD ARO 5-41 C Tr ORW Sur(M) (M) G(M) G(M) cm)|[ c(@Q3) G(Q3)
£6480000 PIGEON RIV AT SR 1338 NR HEPCO 35.666 -82.995 HAYWOOD ARO 5-(7) C Sur(M) (M) G(M) | G(M) G(M) M| G(Q3) G(Q3)
E6500000 PIGEON RIV AT WATERVILLE 35.78506 -83.113 COCKE ARO Sur(M) (M) (M) [ G(m) cM|[ c(@Q3) G(Q3)
E7000000 N TOE RIV AT US 19E NR INGALLS 35.981 -82.01601 AVERY ARO 7-2-(21.5) WS-IV Tr Sur(M) (M) M) | (M) M| 6(Q2) G(Q2)
E8100000 N TOE RIV AT SR 1162 AT PENLAND 3592929 | -82.11521 MITCHELL ARO 7-2-(27.7) CTr Sur(M) (M) [ IS cWm)|[ c@Q2) G(Q2)
E8200000 S TOE RIV AT SR 1168 NR CELO 35.831 -82.18401 YANCEY ARO 7-2-52-(1) B Tr ORW Sur(M) (M) G(M) G(M) M| 6(Q2) G(Q2)
E9850000 CANE RIV AT SR 1343 NR SIOUX 36.02505 | -82.32715 YANCEY ARO 7-3-(13.7) CTr Sur(M) (M) G(M) cWm)|[ c(@Q2) G(Q2)
F2700000 HIWASSEE RIV AT US 19 BUS AT MURPHY 35,0853 84,0369 CHEROKEE ARO 1-(50) C Sur(M) (M) G(M) G(M) M| G(Q1) G(Q1)
F4000000 VALLEY RIV AT US 74 AND 19 AND 129 AT TOMOTLA 35.13728 -83.9796 CHEROKEE ARO 1-52 CTr Sur(M) (M) G(M) G(M) cm|[ c@Q1 G(Q1)
0035000 LITTLE TENNESSEE RIV AT SR 1651 NR PRENTISS 3512215 | -83.37432 MACON ARO 2-(1) C Sur(M) (M) G(M) M| Gy G(QL)
52000000 LITTLE TENNESSEE RIV AT NC 28 AT IOTLA 35.2349 -83.39579 MACON ARO 2-(26.5) B Sur(M) (M) G(M) G(M) cw)|[ c@1) G(Q1)
G3500000 NANTAHALARIV AT US 64 NR RAINBOW SPRINGS 3500422 | -8355992 MACON ARO 2-57-(0.5) B Tr ORW Sur(M) (M) G(M) G(M) M| Gy G(QL)
58600000 TUCKASEGEE RIV AT SR 1364 AT BRYSON CITY 3542835 | -83.44595 SWAIN ARO 2-79-(40.5) B Sur(M) (M) G(M) G(M) cm|[ c@1 G(Q1)
69550000 CHEOAH RIV AT SR 1138 AT ROBBINSVILLE 353291 -83.80976 GRAHAM ARO 2-190-(3.5) CTr Sur(M) (M) G(M) G(M) M| Gy G(QL)
H6000000 HORSEPASTURE RIV AT NC 281 NR UNION 35.09222 | -82.97642 | TRANSYLVANIA | ARO 4-13-(0.5) CTr+ Sur(M) (M) G(M) G(M) M| 6(Q3) G(Q3)
10510000 LEITH CRK AT SR 1615 NR SMYRNA CHURCH 34.65965 -79.45012 SCOTLAND FRO 14-33 Csw Sur(M) (M) G(M) G(M) G(Q1) G(Q1)
11530000 SHOE HEEL CRK AT SR 1101 NR ROWLAND 3458681 | -79.37192 ROBESON FRO 14-34 Csw Sur(M) (M) G(M) cm|[ c@Q2) G(Q2)
12090000 DROWNING CRK AT US 1 NR HOFFMAN 35.061 -79.49389 RICHMOND FRO 14-2-(10.5) C SwHQW Sur(M) (M) G(M) G(M) M| G(Qy G(QL)
12610000 LUMBER RIV AT US 401 NR WAGRAM 34.90025 -79.349 SCOTLAND FRO 14-(3) WS-IV B Sw HQW Sur(M) (M) G(M) G(M) cwm)|[ c@1 G(Q1)
12750000 LUMBER RIV AT SR 1303 NR MAXTON 3474704 | -79.32455 ROBESON FRO 14-(4.5) B Sw HQW Sur(M) (M) G(M) G(M) M| Gy G(QL)
14650000 LUMBER RIV AT SR 2121 NR KINGSDALE 3450397 | -78.94441 ROBESON FRO 14-(13) Csw Sur(M) (M) G(M) cWm)|[ c@Q2) G(Q2)
15370000 BIG SWAMP AT NC 211 NR RICHARDSON 34.57487 -78.85717 BLADEN FRO 14-22 C Sw Sur(M) (M) G(M) G(M) G(Q2) G(Q2)
15690000 LUMBER RIV AT US 74 AT BOARDMAN 3444295 | -78.95959 ROBESON FRO 14-(13) Csw Sur(M) (M) G(M) G(M) cm|[ c@Q2) G(Q2)
16290000 ASHPOLE SWAMP AT SR 2258 NR BARNESVILLE 34.38393 -79.10166 ROBESON FRO 14-30 C Sw Sur(M) (M) G(M) G(M) G(Q2) G(Q2)
16410000 LUMBER RIV AT NC 904 AT FAIR BLUFF 3431342 | -79.03801 ROBESON FRO 14-(28) B Sw Sur(M) (M) G(M) cwm|[ c@Q2) G(Q2)
17730000 LAKE WACCAMAW AT DAM SPILLWAY NR LAKE 3426107 | -78.52321 COLUMBUS WIRO 15-2 B Sw ORW Sur(M) (M) Sur(M) G(M) G(M) M| 6(Q2) G(Q2)
18970000 WACCAMAW RIV AT NC 130 AT FREELAND 34.09518 | -78.54778 BRUNSWICK WIRO 15-(1) Csw Sur(M) (M) Sur(M) G(M) G(M) cm)|[ c@Q2) G(Q2)
19310000 SEVEN CRKS AT NC 905 NR BUG HILL 3404926 | -78.63496 COLUMBUS WIRO 15-17 Csw Sur(M) (M) Sur(M) G(M) G(M) M| 6(Q2) G(Q2)
19385000 MONTGOMERY SLOUGH AT SR 1105 NR LONG BEACH 3391777 | -78.16093 BRUNSWICK WIRO 15-25 SA HQW Sur(M) (M) Sur(M) G(M) cWm)|[ c@Q2)
19420000 LOCKWOOD FOLLY RIV AT NC 211 AT SUPPLY 34.01077 -78.2636 BRUNSWICK WIRO 15-25-1-(11) SC HQW Pr2(M) (M) (M) | Pr2(m) G(M) G(M) G(Q2)
19430000 LOCKWOOD FOLLY RIV NR SANDY HILL 33.9722 -78.25029 BRUNSWICK WIRO 15-25-1-(11) SC HQW Pr2(M) DI IIEZM) G(M) cwm|[ c@Q2)
19440000 LOCKWOOD FOLLY RIV AT VARNUM 33.94647 | -78.22324 BRUNSWICK WIRO 15-25-1-(16) SAHQW @ Pr2(M) ™M) [Tam ] Pravy G(M) M| 6(Q2)
19480000 LOCKWOOD FOLLY RIV AT CM R6 W CH NW SUNSET 33.93319 -78.2185 BRUNSWICK WIRO 15-25-1-(16) SAHQW @ Pr2(M) DI IIEZM) G(M) cWm)|[ c@Q2)
19700000 SHALLOTTE RIV AT US 17 BUS AT SHALLOTTE 33.97244 -78.38641 BRUNSWICK WIRO 15-25-2-(5) SC Sur(M) (M) Sur(M) G(M) G(M) G(Q2)
19820000 SHALLOTTE RIV AT SHELL POINT NR SHALLOTTE 3391966 | -78.37108 BRUNSWICK WIRO 15-25-2-(10) SA HQW Pr2(M) DI IDIEZD) G(M) cm|[ c@Q2)
19880000 ICW AT SR 1172 NR SUNSET BEACH 33.88168 | -78.51091 BRUNSWICK WIRO 15-25 SA HQW Pr2(M) ™) [Tan ] Pravy G(M) M| 6(Q2)
19916000 CALABASH RIV AT NC 179 NR CALABASH 3388951 | -78.54947 BRUNSWICK WIRO 15-25-13 SA HQW Sur(M) (M) Sur(M) G(M) cWm)|[ c@Q2)
J0770000 ENO RIV AT US 501 NR DURHAM 36.07197 -78.90864 DURHAM RRO 27-2-(19) WS-IV NSW Sur(M) (M) G(M) G(M) G(M) G(Q1) G(Q1)
10810000 ENO RIV AT SR 1004 NR DURHAM 36.07254 -78.8627 DURHAM RRO 27-2-(19.5) WS-IV NSW Sur(M) (M) G(M) G(M) cm)|[ c@1 G(Q1)
J0820000 LITTLE RIV AT SR 1461 NR ORANGE FACTORY 36.14159 -78.9193 DURHAM RRO 27-2-21-(3.5) WS-1I HQW NSW CA Sur(M) (M) G(M) G(M) G(M) G(Q1) G(Q1)
11070000 FLAT RIV AT SR 1614 NR QUAIL ROOST 36.20021 | -78.88615 DURHAM RRO 27-3-(1) WS-11I NSW Sur(M) (M) G(M) cwm)|[ c@1) G(Q1)
11100000 FLAT RIV AT SR 1004 NR WILLARDSVILLE 36.13186 | -78.82784 DURHAM RRO 27-3-(9) WS-IV NSW CA Sur(M) (M) G(M) G(M) M| Gy G(QL)
11210000 KNAP OF REEDS CRK AT WWTP OUTFALL NR BUTNER 36.12797 | -78.79852 GRANVILLE RRO 27-4-(6) WS-IV NSW Sur(M) (M) G(M) G(M) cm|[ c@1 G(Q1)
11330000 ELLERBE CRK AT SR 1636 NR DURHAM 36.05949 | -78.83224 DURHAM RRO 27-5-(2) WS-IV NSW CA Sur(M) (M) G(M) G(M) M| Gy G(QL)
11890000 NEUSE RIV AT SR 2000 NR FALLS 35.94077 -78.5801 WAKE RRO 27-(20.7) WS-IV NSW Sur(M) (M) G(M) G(M) cm|[ c@1) G(Q1)
J2850000 CRABTREE CRK AT SR 1795 NR UMSTEAD STATE PARK 35.8377 -78.78084 WAKE RRO 27-33-(3.5) B NSW Sur(M) (M) G(M) G(M) G(Q1) G(Q1)
13000000 CRABTREE CRK AT SR 1649 NR RALEIGH 35.84545 | -78.72444 WAKE RRO 27-33-(3.5) B NSW Sur(M) (M) G(M) G(M) cm|[ c@1) G(Q1)
J3251000 CRABTREE CRK AT SR 2000 OLD WAKE FOREST RD AT 35.81584 -78.62568 WAKE RRO 27-33-(10) C NSW Sur(M) (M) G(M) G(M) G(Q1) G(Q1)
13300000 PIGEON HOUSE BRANCH AT DORTCH ST AT RALEIGH 35.79387 | -78.64262 WAKE RRO 27-33-18 C NSW Sur(M) (M) G(M) G(M) cwm|[ c@1) G(Q1)
J4170000 NEUSE RIV AT NC 42 NR CLAYTON 35.64732 -78.40567 JOHNSTON RRO 27-(38.5) WS-IV NSW Sur(M) (M) G(M) G(M) G(Q1) G(Q1)
14370000 NEUSE RIV AT US 70 BUS AT SMITHFIELD 3551283 | -78.34988 JOHNSTON RRO 27-(41.7) WS-V NSW Sur(M) (M) G(M) G(M) cm|[ c@1) G(Q1)
J4510000 SWIFT CRK AT NC 42 NR CLAYTON 35.61314 -78.54863 JOHNSTON RRO 27-43-(8) C NSW Sur(M) (M) G(M) G(M) G(M) G(Q1) G(Q1)
15000000 MIDDLE CRK AT NC 50 NR CLAYTON 35.56894 78,5923 JOHNSTON RRO 27-43-15-(4) C NSW Sur(M) (M) G(M) cm)|[ c@1) G(Q1)
J5850000 LITTLE RIV AT SR 2320 NR PRINCETON 35.51252 -78.15883 JOHNSTON RRO 27-57-(8.5) WS-V NSW Sur(M) (M) G(M) G(M) G(Q1) G(Q1)
15970000 NEUSE RIV AT SR 1915 NR GOLDSBORO 3533712 | -77.99734 WAYNE RRO 27-(56) C NSW Sur(M) (M) G(M) G(M) G(M) cm)|[ c@1 G(Q1)
16150000 NEUSE RIV AT NC 11 AT KINSTON 3525879 | -77.58353 LENOIR EMT 27-(75.7) CNSW Sur(M) (M) Sur(M) G(M) G(M) G(M) M| Gy G(QL)
16740000 CONTENTNEA CRK AT NC 581 NR LUCAMA 3569142 | -78.10928 WILSON RRO 27-86-(1) WS-V NSW Sur(M) (M) G(M) G(M) cm|[ c@1) G(Q1)
17450000 CONTENTNEA CRK AT NC 123 AT HOOKERTON 3542864 | -77.58265 GREENE EMT 27-86-(7) C SWNSW. Sur(M) (M) Sur(M) G(M) G(M) G(M) M| Gy G(QL)
17739550 LITTLE CONTENTNEA CRK AT SR 1125 NR BALLARDS 35.5249 7752271 PITT EMT 27-86-26 C Sw NSW Sur(M) (M) Sur(M) G(M) G(M) G(M) cwm)|[ c@1 G(Q1)
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NC DWQ AMS Station description and sampling schedule

Key to Field Measurement Codes:

Sur: Surface; measured at 0.1m depth only

Pri: Profile 1; measured at 0.1m and at every meter to bottom
Pr2: Profile 2; measured at 0.1m, mid-depth (half depth to bottom), and bottom only

Key to Sampling Methods:

G: Grab sample at 0.1m
Ph: Composite sample of photic zone (2 x Secchi depth)
F: Field filtered through a 0.45um pore filter

Key to sampling frequency:
(M): Once monthly

(W): Once weekly

(EOW): Every other week

(Q1): sampled January, April, July, October
(Q2): sampled February, May, August, November
(Q3): sampled March, June, September, December
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J7810000 CONTENTNEA CRK NR SR 1800 AT GRIFTON 3536852 | -77.43412 PITT EMT 27-86-(7) C Sw NSW Sur(M) (M) Sur(M) G(M) G(M) G(M) sM)] &1 G(Q1)
17850000 NEUSE RIV AT SR 1470 NR FORT BARNWELL 3531389 | -77.30302 CRAVEN EMT 27-(85) C Sw NSW Sur(M) (M) Sur(M) G(M) G(M) G(M) cm|[ c@Q1 G(Q1)
17930000 NEUSE RIV AT SR 1400 AT STREETS FERRY 35.2106 77,1222 CRAVEN EMT 27-(85) C SWNSW. Pri(M) ™ [an ] Priwy Ph(M) G(M) Ph(M) M| G(Q3) G(Q3)
18210000 SWIFT CRK AT MOUTH NR ASKIN 3519278 | -77.08984 CRAVEN EMT 27-97-(6) SC Sw NSW Pri(M) ™[] Prigw) Ph(M) G(M) Ph(M) cM|[ c(@Q3)
J8230000 SWIFT CRK AT NC 43 NR STREETS FERRY 35.23104 -77.11388 CRAVEN EMT 27-97-(6) SC Sw NSW Sur(M) (M) Sur(M) G(M)
18250000 NEUSE RIV AT CM 68 BELOW SWIFT CRK NR ASKIN 3519009 | -77.09784 CRAVEN EMT 27-(96) SC Sw NSW Pri(M) ™[] Prigw) Ph(M) G(M) Ph(M) cM)|[ c(@Q3)
18290000 NEUSE RIV AT CM 52 AT MOUTH OF NARROWS NR 351501 -77.07493 CRAVEN EMT 27-(96) SC Sw NSW Pri(M) [ D) I Ph(M) G(M) Ph(M) M| G(Q3)
18570000 NEUSE RIV .5 MI UPS UNION POINT AT NEW BERN 3510972 | -77.03174 CRAVEN EMT 27-(96) SC Sw NSW Pri(M) ™[] Prigwm) Ph(M) G(M) Ph(M) cM)|[ c(@Q3)
18690000 TRENT RIV AT SR 1129 NR TRENTON 3506364 | -77.46107 JONES EMT 27-101-(1) C SWNSW. Sur(M) (M) Sur(M) G(M) G(M) G(M) M| Gy G(QL)
18730000 TRENT RIV AT US 17 AT POLLOCKSVILLE 35.00993 | -77.21891 JONES EMT 27-101-(1) C Sw NSW Sur(M) (M) Sur(M) G(M)
J8770000 TRENT RIV AT CM 14 ABOVE REEDY BR NR RHEMS 35.07508 -77.11441 CRAVEN EMT 27-101-(31) SB Sw NSW Pri(M) (M) (M) | Pri(m) Ph(M) G(M) Ph(M) G(M) G(Q3)
18900800 NEUSE RIV AT CM 22 NR FAIRFIELD HARBOUR 35.07989 | -77.00607 CRAVEN EMT 27-(96) SC Sw NSW Pri(M) ™[] Prigw) Ph(M) G(M) Ph(M) cM|[ c(@Q3)
18902500 NEUSE RIV AT CM 2 AT MOUTH OF BROAD CRK NR 3504898 | -76.95687 CRAVEN EMT 27-(104) SB Sw NSW Pri(M) ™M [Tan ][ Primy Ph(M) G(M) Ph(M) M| 6(Q3)
18910000 NEUSE RIV AT CM 11 NR RIVERDALE 34.9986 -76.94418 CRAVEN EMT 27-(104) SB Sw NSW Pri(M) ™[] Prigw) Ph(M) G(M) Ph(M) cm)|[ c(@Q3)
19530000 NEUSE RIV AT CM 9 NR MINNESOTT BEACH 34.9476 -76.80875 PAMLICO EMT 27-(118) SA HQW NSW Pri(M) ™M [Tan [ Priwy Ph(M) G(M) Ph(M) M| G(Q3)
19690000 BACK CRK AT SR 1300 NR MERRIMON 34.89201 -76.622 CARTERET WIRO 27-128-3 SA HQW NSW Sur(M) (M) Sur(M) G(M) G(M) G(M) cM)|[ c(@Q3)
79810000 NEUSE RIV AT CM 7 NR ORIENTAL 3500888 | -76.66037 PAMLICO EMT 27-(118) SA HQW NSW Pri(M) ™ [ vy ] Prigw) Ph(M) G(M) Ph(M) M| G(Q3)
19930000 NEUSE RIV AT CM NR AT MOUTH NR PAMLICO 3510997 | -76.47607 PAMLICO EMT 27-(118) SA HQW NSW Pri(M) ™[] Prigw) Ph(M) G(M) Ph(M) cM|[ c(@Q3)
K2100000 S FORK NEW RIV AT US 221 AND 421 AT PERKINSVILLE 36.22088 | -8163978 WATAUGA WSRO 10-1-(3.5) C+ Sur(M) (M) G(M) G(M) M| Gy G(QL)
K3250000 S FORK NEW RIV AT NC 16 AND 88 NR JEFFERSON 36.39473 -81.4075 ASHE WSRO 10-1-(26) WS-IV HQW Sur(M) (M) G(M) G(M) cm|[ c@Q2) G(Q2)
K4500000 S FORK NEW RIV AT US 221 NR SCOTTVILLE 36.47378 | -81.33649 ASHE WSRO 10-1-(33.5) B ORW Sur(M) (M) G(M) G(M) M| G(Q3) G(Q3)
K7500000 N FORK NEW RIV AT SR 1573 AT CRUMPLER 3650403 | -81.39004 ASHE WSRO 10-2-(12) C ORW Sur(M) (M) G(M) cm)|[ c@1) G(Q1)
K7900000 NEW RIV AT SR 1345 AT AMELIA 36.5519 -81.18172 ALLEGHANY WSRO 10 C ORW Sur(M) (M) G(M) G(M) M) G(Q3) G(Q3)
K9600000 LITTLE RIV AT SR 1426 NR EDWARDS CROSSROADS 36.52465 | -81.06939 ALLEGHANY WSRO 10-9-(6) C Sur(M) (M) G(M) cm)|[ c(@Q3) G(Q3)
1700000 WATAUGA RIV AT SR 1557 NR SHULLS MILL 36.17352 | -81.74597 WATAUGA WSRO 8-(1) B Tr HQW Sur(M) (M) G(M) G(M) M| 6(Q2) G(Q2)
14700000 WATAUGA RIV AT SR 1121 NR SUGAR GROVE 36.23874 -81.8229 WATAUGA WSRO 8-(1) B Tr HQW Sur(M) (M) G(M) G(M) [ (IECE) G(Q3)
M2750000 PASQUOTANK RIV AT ELIZABETH CITY 3628061 | -76.17139 | PASQUOTANK | EMT 30-3-(12) SB Pri(M) ™M [Tan ] Primy Ph(M) G(M) Ph(M) M| 6(Q2)
M3500000 LITTLE RIV AT SR 1367 AT WOODVILLE 36.24051 | -76.32464 PERQUIMANS EMT 30-5-(1) Csw Sur(M) (M) Sur(M) G(M) G(M) cm|[ c@Q2) G(Q2)
M390000C ALBEMARLE SOUND NR FROG ISLAND MID CHANNEL 36.0625 -76.00163 TYRRELL EMT 30 SB Pri(M) ™ [ vy ] Prigw) Ph(M) G(M) Ph(M) M) G(Q3)
M5000000 PERQUIMANS RIV AT SR 1336 AT HERTFORD 36.19387 | -76.46611 PERQUIMANS EMT 30-6-(3) SC Sur(M) (M) Sur(M) G(M) G(M) G(M) [ (IECE)
M610000C | ALBEMARLE SOUND BETWEEN HARVEY PT AND MILL PT 36.02151 | -76.30602 TYRRELL EMT 30 SB Pri(M) ™M) [Tanm ] Primy Ph(M) G(M) Ph(M) M| 6(Q2)
M6920000 KENDRICK CRK AT SR 1300 AT MACKEYS 3592995 | -76.60983 | WASHINGTON EMT 30-9-(2) SC Sur(M) (M) Sur(M) G(M) G(M) G(M) cm|| 6(Q2)
M6980000 SCUPPERNONG RIV AT SR 1105 NR COLUMBIA 35.87762 | -76.33761 TYRRELL EMT 30-14-4-(1) Csw Sur(M) (M) Sur(M) G(M) G(M) G(M) M| G(Q3) G(Q3)
M7175000 ALLIGATOR RIV AT US 64 NR ALLIGATOR 35.89859 | -76.00978 TYRRELL EMT 30-16-(7) SC Sw ORW Pri(M) ™[] Prigw) Ph(M) G(M) Ph(M) cm)|[ c@1)
N0150000 DAN RIV AT NC 704 NR FRANCISCO 3651459 | -80.30282 STOKES WSRO 22-(1) CTr Sur(M) (M) G(M) G(M) M| Gy G(QL)
N1400000 MAYO RIV AT SR 1358 NR PRICE 3653514 | -79.99117 | ROCKINGHAM | WSRO 22-30-(1) WS-V Sur(M) (M) G(M) cm|[ c@Q2) G(Q2)
N2300000 DAN RIV AT SR 2150 NR WENTWORTH 3641055 | -79.82693 | ROCKINGHAM | WSRO 22-(31.5) WS-V Sur(M) (M) G(M) G(M) M) G(Q3) G(Q3)
N2430000 SMITH RIV AT SR 1714 NR EDEN 3652087 | -79.75281 | ROCKINGHAM | WSRO 22-40-(1) WS-IV Sur(M) (M) [ IS [ (IECE) G(Q3)
N3000000 DAN RIV AT SR 1761 NR MAYFIELD 3654142 | -79.60525 | ROCKINGHAM | WSRO 22-(39) C Sur(M) (M) M) | M) M| Gy G(QL)
N3500000 DAN RIV AT NC 57 AT VA LINE AT MILTON 3654079 | -79.21422 CASWELL WSRO 22-(55.75) C Sur(M) (M) G(M) cWm)|[ c@Q2) G(Q2)
N4250000 HYCO RIV BELOW AFTERBAY DAM NR MCGHEES MILL 3652353 -78.996 PERSON RRO 22-58-(9.5) C Sur(M) (M) G(M) M| 6(Q2) G(Q2)
N4400000 MARLOWE CRK AT SR 1322 NR WOODSDALE 36.48325 | -78.97941 PERSON RRO 22-58-12-6 C Sur(M) (M) G(M) cm|[ c@Q2) G(Q2)
N4510000 HYCO RIV AT US 501 NR DENNISTON VA 36.58805 -78.89814 HALIFAX RRO HINT Sur(M) (M) G(M) G(M) G(Q2) G(Q2)
N4590000 MAYO CRK AT SR 1501 NR BETHEL HILL 3654021 | -78.87362 PERSON RRO 22-58-15-(3.5) C Sur(M) (M) G(M) cWm)|[ c@Q2) G(Q2)
N5000000 NUTBUSH CRK AT SR 1317 NR HENDERSON 36.36914 | -78.40834 VANCE RRO 23-8-(1) C Sur(M) (M) G(M) G(M) M| 6(Q2) G(Q2)
N6400000 SMITH CRK AT US 1 NR PASCHALL 3654087 | -78.19514 WARREN RRO 23-10 C Sur(M) (M) G(M) G(M) cwm|[ c@Q2) G(Q2)
N7300000 ROANOKE RIV AT NC 48 AT ROANOKE RAPIDS 3648151 | -77.64526 HALIFAX RRO 23-(25.5) WS-IV CA Sur(M) (M) G(M) G(M) M| 6(Q2) G(Q2)
N8200000 ROANOKE RIV AT US 258 NR SCOTLAND NECK 36.20925 | -77.38387 HALIFAX RRO 23-(26) C Sur(M) (M) G(M) G(M) cm|| G(Q2) G(Q2)
N8550000 ROANOKE RIV AT US 13 AND US 17 AT WILLIAMSTON 35.85986 | -77.04009 MARTIN EMT 23-(26) C Sur(M) (M) Sur(M) G(M) G(M) M| G(Q3) G(Q3)
N8950000 CASHIE RIV AT SR 1219 NR LEWISTON 36.12376 -77.1214 BERTIE EMT 24-2-(1) Csw Sur(M) (M) Sur(M) G(M) G(M) cm|[ c@Q2) G(Q2)
N9250000 ROANOKE RIV 1.3 MI UPS WELCH CRK NR PLYMOUTH 35.86767 | -76.78541 MARTIN EMT 23-(53) Csw Pri(M) ™M [Tan ] Primy Ph(M) G(M) Ph(M) M| Gy G(QL)
N9600000 ROANOKE RIV AT NC 45 AT SANS SOUCI 3501460 | -76.72252 BERTIE EMT 23-(53) CSw Pri(M) ™M) | (] Prigwy Ph(M) G(M) Ph(M) cm|| G(Q2) G(Q2)
N9700000 ALBEMARLE SOUND AT BATCHELOR BAY NR BLACK 3595327 | -76.67603 | WASHINGTON EMT 30 SB Pri(M) [ D) B Ph(M) G(M) Ph(M) M| Gy
00100000 TAR RIV AT NC 96 NR TAR RIVER 36.19472 | -78.58292 GRANVILLE RRO 28-(5.7) WS-V NSW Sur(M) (M) G(M) G(M) cw|[ c@Q2) G(Q2)
00600000 FISHING CRK AT SR 1643 NR CLAY 36.22317 | -78.57568 GRANVILLE RRO 28-11 CNSW Sur(M) (M) G(M) G(M) M| 6(Q2) G(Q2)
01100000 TAR RIV AT US 401 AT LOUISBURG 36.09438 | -78.29766 FRANKLIN RRO 28-(24.7) WS-V NSW Sur(M) (M) G(M) cW)|[ c@Q2) G(Q2)
02000000 TARRIV AT SR 1001 NR BUNN 36.00228 | -78.24334 FRANKLIN RRO 28-(24.7) WS-V NSW Sur(M) (M) G(M) M| 6(Q2) G(Q2)
03180000 TARRIV AT NC 97 AT ROCKY MOUNT 35.95438 -77.7874 EDGECOMBE RRO 28-(69) C NSW Sur(M) (M) G(M) cW)|[ c@Q2) G(Q2)
03600000 TARRIV AT SR 1252 NR HARTSEASE 35.9409 -77.65511 EDGECOMBE RRO 28-(74) WS-IV NSW Sur(M) (M) G(M) G(M) M| 6(Q2) G(Q2)
03830000 SANDY CRK AT SR 1432 NR GUPTON 36.17785 | -78.19089 FRANKLIN RRO 28-78-1-(8) B NSW + Sur(M) (M) G(M) sM)|[ 6(Q2) G(Q2)
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NC DWQ AMS Station description and sampling schedule

Key to Field Measurement Codes:

Sur: Surface; measured at 0.1m depth only

Pri: Profile 1; measured at 0.1m and at every meter to bottom
Pr2: Profile 2; measured at 0.1m, mid-depth (half depth to bottom), and bottom only

Key to Sampling Methods:

G: Grab sample at 0.1m
Ph: Composite sample of photic zone (2 x Secchi depth)
F: Field filtered through a 0.45um pore filter

Key to sampling frequency:
(M): Once monthly

(W): Once weekly

(EOW): Every other week

(Q1): sampled January, April, July, October
(Q2): sampled February, May, August, November
(Q3): sampled March, June, September, December

QUARTERLY
FIELD SAMPLES SAMPLES
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03870000 SWIFT CRK AT SR 1310 AT HILLIARDSTON 36.11175 [ -77.92122 NASH RRO 28-78-(0.5) C ORW NSW Sur(M) (M) G(M) M| 6(Q2) G(Q2)
04000000 SWIFT CRK AT SR 1253 NR LEGGETT 35.96679 | -77.58535 EDGECOMBE RRO 28-78-(6.5) WS-IV NSW Sur(M) (M) G(M) cwm|[ c@Q2) G(Q2)
04680000 FISHING CRK AT US 301 NR ENFIELD 36.15094 | -77.69267 EDGECOMBE RRO 28-79-(29) CNSW Sur(M) (M) G(M) G(M) M| 6(Q2) G(Q2)
05250000 TAR RIV AT NC 33 AND US 64 BUS AT TARBORO 3589352 | -77.53233 EDGECOMBE RRO 28-(80) C NSW Sur(M) (M) G(M) G(M) cWm|[ c(@Q2) G(Q2)
06200000 TARRIV AT NC 222 NR FALKLAND 35.60624 | -77.48949 PITT EMT 28-(84) WS-IV NSW Sur(M) (M) Sur(M) G(M) G(M) M| 6(Q2) G(Q2)
06205000 CONETOE CRK AT SR 1409 NR BETHEL 35.77427 | -77.46384 PITT EMT 28-87-(0.5) C NSW Sur(M) (M) Sur(M) G(M) G(M) cW)|[ c@1 G(Q1)
06450000 CHICOD CRK AT SR 1760 NR SIMPSON 3556149 | -77.23047 PITT EMT 28-101 C NSW Sur(M) (M) Sur(M) G(M) G(M) M) G(Q3) G(Q3)
06500000 TARRIV AT SR 1565 NR GRIMESLAND 3557404 | -77.17542 PITT EMT 28-(99.5) B NSW Sur(M) (M) Sur(M) G(M) G(M) cwm|[ c@1) G(Q1)
07300000 TRANTERS CRK AT SR 1403 NR WASHINGTON 3556297 -77.0864 BEAUFORT EMT 28-103 C SWNSW. Sur(M) (M) Sur(M) G(M) G(M) G(M) M| 6(Q2) G(Q2)
07650000 PAMLICO RIV AT US 17 AT WASHINGTON 3554321 | -77.06152 BEAUFORT EMT 29-(1) SC NSW Sur(M) ™) [ vy ] sur(w) G(M) G(M) G(M) cm)|[ c(@Q3)
07680000 PAMLICO RIV AT CM 16 NR WHICHARD BEACH 3550791 | -77.02034 BEAUFORT EMT 29-(5) SB NSW Pri(M) ™M [an ] Primy Ph(M) G(M) Ph(M) M| Gy
07710000 CHOCOWINITY BAY ABOVE SILAS CRK NR WHICHARD 35.5031 -77.04231 BEAUFORT EMT 29-6-(1) SC NSW Pri(M) ™[] Prigwm) Ph(M) G(M) Ph(M) cwm|[ c@Q2)
0787000C | PAMLICO RIV AT MOUTH OF BROAD CRK NR BUNYON MID | 35.46183 | -76.95956 BEAUFORT EMT 29-(5) SB NSW Pri(M) ™ [ vy Prigw) Ph(M) G(M) Ph(M) M| G(Q1)
08495000 BATH CRK AT NC 92 NR BATH 3547745 | -76.81692 BEAUFORT EMT 29-19-(5.5) SB NSW Pri(M) ™[] Prigw) Ph(M) G(M) Ph(M) cwm|[ c@Q1
08498000 PAMLICO RIV AT CM 5 NR CORE POINT 3543048 | -76.84144 BEAUFORT EMT 29-(5) SB NSW Pri(M) [ D) IR Ph(M) G(M) Ph(M) M| 6(Q3)
0865000C PAMLICO RIV AT CM 4 NR GUM POINT MID CHANNEL 3540471 | -76.76707 BEAUFORT EMT 29-(5) SB NSW Pri(M) ™[] Prigw) Ph(M) G(M) Ph(M) cM|[ c(@Q3)
09059000 PAMLICO RIV AT HICKORY PT NR SOUTH CRK 3538542 | -76.68372 BEAUFORT EMT 29-(27) SA HQW NSW Pri(M) [ D) BT Ph(M) G(M) Ph(M) M| 6(Q2)
09750500 PUNGO CRK AT NC 92 AT SIDNEY CROSSROADS 3549938 | -76.67239 BEAUFORT EMT 29-34-35 SC NSW Sur(M) (M) Sur(M) G(M) G(M) G(M) cm|[ c(@Q3)
09751000 PANTEGO CRK AT NC 92 AT BELHAVEN 3554248 -76.6363 BEAUFORT EMT 29-34-34-(2) SC NSW Sur(M) (M) Sur(M) G(M) G(M) G(M) M| Gy
09755000 VAN SWAMP AT NC 32 NR HOKE 3573038 | -76.74653 | WASHINGTON EMT 29-34-34-(1) C Sw NSW Sur(M) (M) Sur(M) G(M) G(M) M| G(Q3) G(Q3)
09758500 PUNGO RIV AT US 264 NR PONZER 3557135 | -76.50152 BEAUFORT EMT 29-34-(12) SB NSW Sur(M) (M) Sur(M) G(M) G(M) G(M) M| 6(Q2)
0982500C PAMLICO RIV BETWEEN MOUTHS OF PUNGO RIV AND 3536185 | -76.58059 BEAUFORT EMT 29-(27) SA HQW NSW Pri(M) ™[] Prigw) Ph(M) G(M) Ph(M) cwm)|[ c@1)
P0600000 NEW RIV AT SR 1314 NR GUM BRANCH 34.84897 | -77.51961 ONSLOW WIRO 19-(1) CNSW Sur(M) (M) Sur(M) G(M) G(M) G(M) M| G(Q3) G(Q3)
P1200000 NEW RIV AT US 17 AT JACKSONVILLE 34.75304 | -77.43433 ONSLOW WIRO 19-(10.5) SB HQW NSW Pr2(M) ™[] Pragm) Ph(M) G(M) Ph(M) cm|[ c(@Q3)
P2105000 BRINSON CRK AT MOUTH AT JACKSONVILLE 3473475 | -77.44025 ONSLOW WIRO 19-12 SC NSW Sur(M) ™M) ] surmy G(M) G(M) G(M) M| G(Q3)
P2113000 NEW RIV AT WILSON BAY AT CENTER POINT 34.73854 | -77.42746 ONSLOW WIRO 19-14 SC HQW NSW Pr2(M) DI IIEZM) Ph(M) G(M) Ph(M) cM)|[ c(@Q3)
P3100000 | LITTLE NORTHEAST CRK AT SR 1406 NR JACKSONVILLE 3474835 | -77.32925 ONSLOW WIRO 19-16-2 CNSW Sur(M) (M) Sur(M) G(M) G(M) G(M) M| G(Q3) G(Q3)
P3700000 NORTHEAST CRK AT NC 24 AT JACKSONVILLE 34.73479 | -77.35358 ONSLOW WIRO 19-16-(3.5) SC HQW NSW Pr2(M) ™[] Pragm) Ph(M) G(M) Ph(M) cm|[ c(@Q3)
P4100000 SOUTHWEST CRK AT THE NARROWS 3468399 | -77.42621 ONSLOW WIRO 19-17-(6.5) SC NSW HQW. Pr2(M) ™M) [Tam ] Pravy Ph(M) G(M) Ph(M) M| G(Q3)
P4600000 NEW RIV UPS OF FRENCHS CRK 34.64669 | -77.34756 ONSLOW WIRO 19-(15.5) SC NSW Pr2(M) DI IIEZD) Ph(M) G(M) Ph(M) cM|[ c(@Q3)
P6400000 WHITE OAK RIV AT SR 1442 NR STELLA 3477486 | -77.15383 ONSLOW WIRO 20-(18) SA HQW Sur(M) (M) Sur(M) G(M) M| 6(Q3)
P7300000 NEWPORT RIV AT SR 1247 AT NEWPORT 34.78054 | -76.85971 CARTERET WIRO 21-(1) C Sur(M) (M) Sur(M) G(M) cM)|[ c(@Q3) G(Q3)
P8750000 CALICO CRK AT SR 1243 AT MOREHEAD CITY 34.73436 -76.7421 CARTERET WIRO 21-32 SC HQW Sur(M) (M) Sur(M) G(M) G(M) G(M) M| G(Q3)
P8800000 CALICO CRK AT SR 1176 AT MOREHEAD CITY 3472791 | -76.72921 CARTERET WIRO 21-32 SC HQW Pr2(M) DI IIEZM) Ph(M) G(M) Ph(M) cM)|[ c(@Q3)
P8975000 NORTH RIV AT US 70 NR BETTIE 34.78901 -76.61005 CARTERET WIRO 21-35-1 SA HQW Sur(M) (M) Sur(M) G(M) G(M) G(Q3)
P8978000 BROAD CRK AT US 70 NR MASONTOWN 34.8798 -76.41476 CARTERET WIRO 21-35-7-10-4 SC Sur(M) (M) Sur(M) G(M) cM)|[ c(@Q3)
Q0220000 ELK CRK AT NC 268 AT ELKVILLE 36.06952 | -81.40237 WILKES WSRO 12-24-(10) B ORW Sur(M) (M) G(M) G(M) M| G(Q1) G(Q1)
Q0450000 YADKIN RIV AT US 421 BUS AT N WILKESBORO 36.16597 | -81.13447 WILKES WSRO 12-(38) C Sur(M) (M) G(M) cw)|[ c@Q2) G(Q2)
Q0660000 ROARING RIV AT SR 1990 NR ROARING RIVER 36.24802 -81.04303 WILKES WSRO 12-46 B Sur(M) (M) G(M) G(M) G(Q2) G(Q2)
Q0810000 YADKIN RIV AT US 21 BUS AT ELKIN 36.24176 | -80.84734 YADKIN WSRO 12-(53) C Sur(M) (M) G(M) cm|[ c@1) G(Q1)
Q1780000 ARARAT RIV AT SR 2019 AT ARARAT 3640361 | -80.56113 SURRY WSRO 12-72-(4.5) C Sur(M) (M) G(M) GM)|[ G(Q3) G(Q3)
Q2040000 YADKIN RIV AT SR 1605 AT ENON 36.13279 | -80.44539 FORSYTH WSRO 12-(80.7) WS-IV Sur(M) (M) G(M) cm|[ c(Q3) G(Q3)
Q2510000 SALEM CRK AT ELLEDGE WWTP AT WINSTON SALEM 36.03878 | -80.30416 FORSYTH WSRO 12-94-12-(4) C Sur(M) (M) G(M) G(M) M| 6(Q2) G(Q2)
Q2600000 MUDDY CRK AT SR 2995 NR MUDDY CREEK 36.00001 -80.34 FORSYTH WSRO 12-94-(0.5) C Sur(M) (M) G(M) | G(M) G(M) cM)|| 6(Q2) G(Q2)
Q2810000 YADKIN RIV AT US 64 AT YADKIN COLLEGE 35.857 -80.38628 DAVIDSON WSRO 12-(97.5) WS-IV CA Sur(M) (M) G(M) M| 6(Q2) G(Q2)
Q3460000 S YADKIN RIV AT SR 1159 NR MOCKSVILLE 35.84478 -80.6591 DAVIE WSRO | 12-108-(14.5) WS-IV Sur(M) (M) G(M) cw|[ c@Q2) G(Q2)
Q3484000 HUNTING CRK AT SR 2115 NR HARMONY 36.00024 | -80.74562 IREDELL MRO | 12-108-16-(0.5) Ws-Iil Sur(M) (M) G(M) M| 6(Q2) G(Q2)
Q3735000 FOURTH CRK AT SR 2308 NR ELMWOOD 35.76841 | -80.74978 IREDELL MRO 12-108-20 C Sur(M) (M) G(M) G(M) cw)|[ c@Q2) G(Q2)
Q3934500 THIRD CRK AT SR 1970 NR WOODLEAF 35.76742 -80.62609 ROWAN MRO 12-108-20-4 C Sur(M) (M) G(M) G(M) G(Q1) G(Q1)
Q4120000 SECOND CRK AT US 70 NR BARBER 35.7184 -80.59538 ROWAN MRO 12-108-21 C Sur(M) (M) G(M) cW)|[ c@1) G(Q1)
Q4540000 GRANTS CRK AT SR 1915 NR SALISBURY 3570718 | -80.43608 ROWAN MRO 12-110 C Sur(M) (M) G(M) G(M) M| 6(Q2) G(Q2)
Q4660000 YADKIN RIV AT NC 150 NR SPENCER 35.72303 -80.3905 ROWAN MRO 12-(108.5) WS-V Sur(M) (M) G(M) cw)|[ c@Q2) G(Q2)
Q5360000 TOWN CRK AT SR 2168 NR DUKE 3566353 | -80.35418 ROWAN MRO 12-(108.5) WS-V Sur(M) (M) G(M) G(M) G(M) M| G(QL) G(Q1)
Q5780000 RICH FORK AT SR 1800 NR THOMASVILLE 35.92668 | -80.12464 DAVIDSON WSRO 12-119-7 C Sur(M) (M) G(M) G(M) cM)|[ c(@Q3) G(Q3)
Q5906000 HAMBY CRK AT SR 2790 NR HOLLY GROVE 35.8324 -80.17472 DAVIDSON WSRO 12-119-7-4 C Sur(M) (M) G(M) G(M) M| G(Q3) G(Q3)
Q5930000 ABBOTTS CRK AT SR 1243 AT LEXINGTON 35.80629 | -80.23488 DAVIDSON WSRO 12-119-(6) C Sur(M) (M) G(M) G(M) cm|[ c(@Q3) G(Q3)
Q5970000 ABBOTTS CRK AT NC 47 NR COTTON GROVE 3574795 -80.2414 DAVIDSON WSRO 12-1185 WS-V B Sur(M) (M) G(M) G(M) G(M) M| G(Q3) G(Q3)
Q6120000 YADKIN RIV AT SR 1002 AT HIGH ROCK 35.5968 -80.23128 DAVIDSON WSRO 12-(124.5) WS-IV B CA Sur(M) (M) G(M) G(M) cM)|[ c(@Q3) G(Q3)
Q6810000 UWHARRIE RIV AT NC 109 NR UWHARRIE 35.43121 -80.0164 | MONTGOMERY | FRO 13-2-(17.5) WS-V B Sur(M) (M) G(M) M| G(Qu G(QL)
Q7150000 PEE DEE RIV AT NC 731 NR SHANKLE 35.20052 | -80.06248 STANLY MRO 13-(15.5) WS-V B Sur(M) (M) G(M) G(M) cm|[ c@1 G(Q1)
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NC DWQ AMS Station description and sampling schedule

Key to Field Measurement Codes:

Sur: Surface; measured at 0.1m depth only

Pri: Profile 1; measured at 0.1m and at every meter to bottom
Pr2: Profile 2; measured at 0.1m, mid-depth (half depth to bottom), and bottom only

Key to Sampling Methods:

G: Grab sample at 0.1m
Ph: Composite sample of photic zone (2 x Secchi depth)
F: Field filtered through a 0.45um pore filter

Key to sampling frequency:

(M): Once monthly

(W): Once weekly

(EOW): Every other week

(Q1): sampled January, April, July, October
(Q2): sampled February, May, August, November

(Q3): sampled March, June, September, December
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Q7330000 ROCKY RIV AT SR 2420 NR DAVIDSON 35.4749 -80.77948 | MECKLENBURG [ MRO 13-17 C Sur(M) (M) G(M) G(M) M| G G(QYL)
Q8090000 IRISH BUFFALO CRK AT SR 1132 NR FAGGARTS 35.3473 -80.54769 CABARRUS MRO 13-17-9-(2) C Sur(M) (M) G(M) cm|[ c@1) G(Q1)
Q8220000 ROCKY RIV AT SR 1006 NR CONCORD 3531397 | -80.47864 CABARRUS MRO 13-17 C Sur(M) (M) G(M) G(M) M| Gy G(QL)
Q8360000 GOOSE CRK AT SR 1524 NR MINT HILL 35.1309 -80.63105 UNION MRO 13-17-18 C Sur(M) (M) G(M) G(M) S0 D) G(Q3)
Q8374000 GOOSE CRK AT SR 1547 NR BRIEF 3517587 | -80.51129 UNION MRO 13-17-18 C Sur(M) (M) G(M) G(M) S0 D) G(Q3)
Q8720000 LONG CRK AT SR 1917 NR ROCKY RIVER SPRINGS 3522392 | -80.25857 STANLY MRO 13-17-31 C Sur(M) (M) (M) [ cv) cWm)|[ c@1) G(Q1)
Q8917000 RICHARDSON CRK AT SR 1649 NR FAIRFIELD 3507111 | -80.40662 UNION MRO 13-17-36-(5) C Sur(M) (M) G(M) G(M) M| G(Q1) G(Q1)
Q9120000 ROCKY RIV AT SR 1935 NR NORWOOD 3515688 | -80.16583 STANLY MRO 13-17 C Sur(M) (M) G(M) G(M) M| G(QL) G(Q)
Q9155000 BROWN CRK AT SR 1627 NR PINKSTON 3506372 | -80.05283 ANSON FRO 13-20 C Sur(M) (M) G(M) M| Gy G(QL)
Q9160000 PEE DEE RIV AT NC 109 NR MANGUM 35.086 -79.99883 ANSON FRO 13-(15.5) WS-V B Sur(M) (M) G(M) G(M) cW)|[ c@1) G(Q1)
Q9200000 LITTLE RIV AT SR 1340 NR STAR 3538722 | -79.83152 | MONTGOMERY | FRO 13-25-(11.5) C HQW/ Sur(M) (M) G(M) G(M) M| Gy G(QL)
Q9400000 PEE DEE RIV AT US 74 NR ROCKINGHAM 34.94567 -79.8691 RICHMOND FRO 13-(34) C Sur(M) (M) G(M) cm)|[ c@1) G(Q1)
Q9660000 HITCHCOCK CRK AT SR 1109 AT CORDOVA 3491837 | -79.83003 RICHMOND FRO 13-39-(10) C Sur(M) (M) G(M) G(M) M| G(QL) G(Q1)
Q9777000 JONES CRK AT NC 145 NR PEE DEE 34.90432 | -79.93047 ANSON FRO 13-42 C Sur(M) (M) G(M) cwm|[ c@Q1 G(Q1)
Q9940000 MARKS CRK AT SR 1812 NR HAMLET 34.86257 | -79.71915 RICHMOND FRO 13-45-(2) C Sur(M) (M) G(M) M) G(Q1) G(Q1)
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Appendix 4: Data review checklists and methods

Field data review checklist and review steps
Lab data review checklist and review steps
Warehouse checklist and review steps

NC AMS QAPP Appendix 4
EPA Approved: July 2017
Version 2.0



NC AMS QAPP Appendix 4
EPA Approved: July 2017
Version 2.0



AMS Field Data Review Checklist

Time Period of Data:

to

[ ] Review Monthly Spreadsheets

[] Combine Spreadsheets to One File
File:

[] Field Cleaner
Table:

# of rows:

Notes:

[] Data Stacked in JMP
Notes:

File (txt):

yyyyDataQA.accdb
Table:

[] Duplicates Results without Depth

[] Crosstab Query: 10
300
other:

[] Duplicates for Results

[] Minimum of Date/Time Table:

Total # of Sampling Events:
Range of Results
Null Values

Comments Field

N I R N R

Results by Station

# of records:

[] Random Sample Set- hard copy review

% of Data, # of Sampling Events, # of Data Reviewed
Files (txt):
Non-recorded: No Hard Copy: Non-Matching:
Notes:

# of Records:
Other Comments:

Review Completed Date:

by:

Field Data Review Checklist_201110.docx




AMS Field Data Review and Finalization

Field data are entered by regional monitors into a regional monthly field data spreadsheet
saved as yyyy_mm rRO.xlIsx. Regional spreadsheets are reviewed when received and
identified concerns (such as values out of range or missing values) are sent back to the
monitors for review and revision if necessary. This review process pulls the regional
monthly spreadsheets together and includes a more thorough review and check of the data.

Monthly Spreadsheets
(D:\AMS Everything Useful\Shared_ AMS\Monthly AMS data summaries\yyyy)
Combine regional sheets into one excel file per month. Save file as yyyy _mm.xlsx.

Review monthly spreadsheet columns for missing data, typing errors, and miskeys.
Common errors:

Date: Not within time period or missing; format: yyyymmdd

Time: Odd times such as early morning and late night or missing; format: hhmm

Depth: Very high numbers or missing

Results: Out of normal range for parameter

Collector: Missing or wrong format (lastname firstinitial\lastname firstinitial)
Make changes or add missing data. This may require contacting monitors so they can check
their records. Also if you have received the corresponding lab sheets some data may be on
them.
Save file.

Combine monthly spreadsheets for time period reviewing usually by quarter or 4 month
interval. Review quarterly spreadsheet again to make sure no data are missing.

Save file as yyyy_month-month_Field.txt. (ex. 2013_Jan-Apr_Field.txt)

Field Cleaner
(D:\AMS Everything Useful\ Data Review)

Import txt file into FieldCleanerB.accdb

When importing change date/time fields to text fields and parameter fields to number-
double. You will want Access to add a primary key (autonumber).

Name imported data table- tblyyyy month-month_Field

Once imported review table especially check date/time fields for correct format.

Delete all RAMS Visit IDs (begin with R instead of V) from table

Append recent Visit IDs to tbICurrentVID with query gappVisitIDsToCurrentVID.
Open gappVisitiDsToCurrentVID in design view.

Change the criteria to the month(s) and year associated with the Visit IDs to be added.
IRun Query. (Note: tblVisitID is linked from the Labsheet database)

Open table tbIToBeCleaned- Clear old data by highlighting all rows and selecting delete
records.

Append new field data to tbIToBeCleaned
Open design view of append query- gappAddTotblToBeCleaned.
Add new table to query- Query Tools> Design Tab> Show Table.
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Change Table source in query fields to new table and then remove old table from query.
**Make sure you have changed all applicable columns or you may end up losing a
column when you remove the old table.

IRun query- should say appending ## of rows

Check table tbIToBeCleaned to make sure all data were included and no columns were lost.

IRun macros mcrRunErrorChecks- enter start date, end date for time period of field data
being reviewed.

Check table tblErrors.

Go through table to verify or change errors generated by macros.

Main errors will be: Mismatch VID, Duplicate VID, Bad date/time, Duplicate Record, and
Null Header Info.

Append records back to main table by running- qappFixedErrorsToMainTable.

Rerun mcrRunErrorChecks until satisfied that no more changes need to be made.

Append records back to main table (tblToBeCleaned) each time after checking errors.

Stacking Data in JMP
(D:\AMS Everything Useful\ Data Review)

Open JMP.

Open Stack Field Data Script- StackFieldDataRev.JSL

Run Script.

You will be asked to select which table to open —select tbIToBeCleaned.
Check the final table that pops up especially the date/time field.

Save file as yyyyField_month-month.txt. (ex. 2013Field_Jan-Apr.txt)

**The SQL StackFieldDataRev should stack the field data for you but if not, here are the
step by step directions.

Open JMP

Open Database Table- Connect to Access- find FieldCleanerB.accdb/tbIToBeCleaned
Check imported data especially dtmDateTime for blanks. Delete extra date/time fields.

Stack Tables

Table>Stack

Without depth- stack columns= 20, 32, 35, 36, 45, 78, 1351
Stacked Data column= result
Source Label column= methodcode

Click Stack

Delete other method code columns

Table>Stack

With Depth- stack columns= 10, 94, 300, 400, 480
Stacked Data Column= result
Source Label Column= methodcode

Click Stack

Delete other method code columns
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Concatenate Results tables

Tables>Concatenate

Place both of the newly created tables into selected data table

Click Concatenate

Check newly created table with both “without depth” and “with depth”.

Tables>Summary
Group by results, statistics by N

Select rows with “.”” in result

Delete selected rows from concatenated table.

Save joined table as yyyyField_month-month.txt. (ex. 2013Field_Jan-Apr.txt)
**This completes JIMP process.

Open text file in Excel to check for *.” in fields- Depth, Comments, Collector, etc. This also
keeps time in 24hr format when imported into Access.
Save file.

Data QA
(D:\AMS Everything Useful\ Data Review\yyyy\yyyyDataQA.accdb)

Import saved text file (yyyyField_month-month.txt) into database.

Change the following fields to the listed data type: Date/Time- text, result/depth- double,
methodcode- text

Have Access add a primary key (autonumber).

Name imported data table- tblyyyyField_month-month. (ex. tbl2013Field_Jan-Apr)

Once imported review table especially check date/time fields for correct format.

Add a field for Month (strMonth) to the table. Save Table.

Import updated tbiICurrentVID from FieldCleanerB.accdb into database.

Update the month column in data table through an update query using tblCurrentVID-
gupMonthToData.

Check for duplicate Results without Depth

Create a find duplicates query that looks for duplicate visit ID and methodcode.
Review duplicates- this will be for rows with depth.

Change criteria in depth field to “is null” to check data without a depth.

Review duplicates. Make changes if necessary and delete duplicate rows due to depth
profiles.

Make Crosstab Query

Row Heading- Station, methodcode

Column Heading- strMonth

Count(result)

IRun query

Change criteria in query to run for individual method codes
Such as 300- Dissolved Oxygen, 10- Water Temperature
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Check each query to see if the correct number of results show up for each month. If there are
discrepancies then verify there is no result for that station that month. Update missing or
incorrect entries.

Check for duplicate Results

Create a find duplicates query that looks for duplicate visit ID, methodcode or duplicate visit
ID, methodcode, depth, or duplicate visit ID, methocode, depth, result.

Review and make necessary changes.

Minimum of DateTime field (with Collector)

Create a query with Visit ID, station, collector and dtmDateTime(min).
Change query type to make-table query

Name table- tblyyyyField_month-month_MinDTCol

IRun Query- will ask if you want to append to new table- click yes.

Update DateTime to Minimum DateTime (not always necessary)

Make a backup copy of field data table- save as tblyyyyField_month-month_Copy.

Create an update query with table tblyyyyField_month-month_MinDT and Field data table
tblField_month-month. Relate tables by strVisitID.

Use DateTime field from Field data- update to minOfdtmDateTime field.

IRun query

Check Range of Result values- (This is done in basic check of monthly spreadsheets but
another look does not hurt.)

Create a query with max, min and count of results for each method code

Columns- methodcode, displayname, result(count), result(min), result(max)

Look for appropriate ranges of data, i.e. at or above detection limits, decimal places

Check for null values

Create a query with each column in the results table included. In the criteria start on the first
line for the first column and type “is null”. Continue this for the other columns except the
comments and depth fields but go down one line each time. This should let you know if
something is missing.

Check Comments field

Review comments- remove any unnecessary comments that should not carry on with the
data.

For all dissolved oxygen (300) readings with “LDO” comments, replace methocode 300 with
LDO. Remove LDO comments from all comments.

Compare Results by Station to previous 5 years of data
Create a min, max, count table for each station by methodcode based off the historical data
(last 5 or more years). (current table tblStationDataRanges 2008-2012)

Compare min/max to new data.

Open design view of gryCompareResultsToMinMaxField

Add new data table (tblyyyyField_month-month) to query and change Table source to new
table -then remove old table from query.

Create relationships between tables to include stationcode=strStation and
methodcode=methodcode.

IRun Query
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Review results that have a “!!1” in either the min or max column. Check with monitors for
verification of results that don’t seem reasonable.

Random Sample Set- Compare against field data hard copies
Open the table tblyyyyField_month-month in JMP

Tables> Summary
Group by VisitlID, station, datetime, collector
Statistics- blank

Create a random subset from the summary table

Tables>Subset>Random sampling rate- enter a % (eg 0.05). Percentage will depend on
number of results and feasibility to review. Click- Link to original data table. Click OK.
Save subset table as Subset of ‘tblyyyyField_month-month’ RandomReview.txt

Select all records in the subset table. Go back to the original table tblyyyyField_month-
month in JMP and create a subset table from the selected rows.

Tables>Subset>Selected rows

Click- Link to original data table.

Save subset table as Subset of “tblyyyyField_month-month’ RandomReviewData.txt.
This table will include the individual data points related to the first random subset table.

Split the data from the selected rows subset table for reviewing convenience.
Tables>Split
Split columns- result
Split by- methodcode
Group by- strVisitID, strStation, dtmDateTime, dblDepth
Check “Keep all remaining columns”
Click Ok.
Rearrange order of methodcodes to match field data spreadsheet.
- 94,10, 300, 400, 20, 480, 45, 32, 36, 1351, 35, 78
Save as Subset of ‘tblyyyyField _month-month’ RandomReviewData_Split.txt
Open table in Excel and format for review purposes.

Open file Subset of ‘tblyyyyField_month-month’ RandomReview.txt in Excel.

Sort sampling events by regional office (by collector) and format table.

Save file as Subset of tblyyyyField_month-month_#.xlIsx. (ex. Subset of tbI2013Field Jan-
Apr_60.xIsx)

Send email to regional office monitors and request copies of the original hard copies for the
selected sampling events.

Review field data hard copies against file Subset of ‘tblyyyyField_month-month’
RandomReviewData_Split.txt. Note any values that were not recorded on the hard copy
but appear in the electronic version, no original hard copy could be found, and those where
the hard copy version does not match the electronic version.

Remove values that were not recorded on the hard copy or no hard copy is available. Revise
values to hard copy versions for those that do not match.
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AMS Lab Results Review Checklist

Time Period of Data: to

[] Export Data from LABWORKS- AMSPULL
Sample Report Date: From

Date:

Collection Date: From

# of Reports:
File (mdb):

# of Results:

yyyy_DataQA.accdb
Table:

Remove _Title_ Results: #
Remove Extra Records: #
Review for Missing Reports

O Oogd

Agency, Location_Code, and Sample_Collector
Notes:

# of records:

# of records:
# of records:

]

Collection_Time
Notes:

[] Sample-Depth
Notes:

[] Matrix and Location_Type
Notes:

[] FieldSample_ID (Visit IDs)
Notes:

[ ] Analyte_Names
Notes:

[] Combination_Result
Notes:

[] Qualifiers
Notes:

AMS Lab Results Review Checklist _201308.docx
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[] Missing Results
Notes:

[] Duplicate Results
Notes:

[] Sample_Comments fields
Notes:

[ ] Combine Sample_Comments
Notes:

[ ] Range of Results
Notes:

[] Results by Station
Notes:

[] 5year Comparison
Notes:

[] Random Sample Set: % of Data # of Results
Notes:

[] Flag QC samples with Hits and Corresponding stream samples
Dissolved (DFB#):

Other table/query names:

# of records:
Other Comments:

Reviewed Completed Date: by:

AMS Lab Results Review Checklist _201308.docx
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AMS Lab Results Review and Finalization

AMS data are reviewed every four months. This provides time for the Lab to report
analysis and enough data to compare results at each station.

Lab data are exported from the Chemistry Lab’s LABWORKS database. Access to
LABWORKS is available online at https://sg.ncdenr.org/Citrix/XenApp/auth/login.aspx .
The Chemistry Lab has detailed instructions on accessing LABWORKS on their website-
http://portal.ncdenr.org/web/wa/lab/staffinfo/labworks.

Data are then reviewed for completeness, accuracy and format.

LABWORKS Export

Cross Reference Search

From the Desktop, double-click Search and single-click Cross Reference. In the Cross
Reference Search window, select AMSPULL from the Available search routines and
click OK. For Sample Report date, enter the start and end reporting dates. (End date
should be the day of or day before of when you are running the query in order to receive
the most up-to-date reports.) For Collection date, enter the start and end collection
dates for the time period of data review. Once the query has run, click Exit to close the
window.

Export Sample Data

From the Desktop, double-click Reports and single-click Export Sample Data. In the
Data Export and Conversion to Electronic Formats window, select Cross Reference
Search on the left toolbar. The AMSPULL search information should appear in the
window as the last search. Click View Selections and if a window pops up noting the
selection criteria returned many samples, click Yes to continue querying data. Once all
the reports appear in the bottom window, click Enter Selection.

The Export details window will appear. The available formats should be
ANDREARAMS in the top right window. Click the Specify Output file button. Select
the location on your C: drive to export the file to. (If you want to place in a folder, the
name cannot have spaces in it. Currently use LabworksExports folder.) The file name
can also be changed here. Save the file as AMSyyyy Mon-Mon_yyyymmdd.mdb (ex.
AMS2012_Jan-Apr_20130729.mdb). File will export as a Microsoft Access® database.
Then click the Export Sample Data button. The data will export which can take a while
depending on the amount of results being exported.

Once the data have completed exporting, open the database AMSyyyy Mon-
Mon_yyyymmdd.mdb and review briefly to verify results and fields exported.

Lab Data QA
(D:\AMS Everything Useful\ Data Review\ yyyy Data Review \ yyyyDataQA.accdb)

Import table FLATDATA from AMSyyyy Month-Month_yyyymmdd.mdb into
database. Rename imported data table- tblyyyylLab_Mon-Mon (ex. tbl2013Lab_Jan-
Apr)

Review imported table for correct number of records and format.
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https://sg.ncdenr.org/Citrix/XenApp/auth/login.aspx
http://portal.ncdenr.org/web/wq/lab/staffinfo/labworks

Remove “ Title ” results
Delete records with “_Title_” in the Combination_result field. This appears for Color
(PT & ADMI) and Wet_lcchrom.

Review for non-AMS reports
Delete records for Visit IDs not during review period, other non-AMS stations, etc.

Check for Missing Reports by Event

Event Query

Create query with data table tblyyyylL ab_Mon-Mon and tblCurrentVID.

Create relationships between tables to include FieldSample _ID=strVisitID.

Include fields Agency, Sample_ID, Location_Code, Collection_Date, Collection_Time,
FieldSample_ID and strMonth.

Totals >, group by for all fields.

Save query as qryyyyyLab_Mon-Mon_Reports.

Make Crosstab Query

Create a crosstab query based on gryyyyyLab_Mon-Mon_Reports.
Row Heading- Location_Code

Column Heading- strMonth

Calculation- Count(SamplelD)

IRun query and save as gryyyyyLab Mon-Mon_Reports_Crosstab.

Review Crosstab Query

Review to see if correct number of lab reports and QC reports per station and month. If
any reports are missing, check if samples were collected or if data did not pull from
Labworks and why. If samples were not collected, note for future use in review process.
If data did not pull from Labworks, check to see if Project Account Code in Labworks is
equal to AMBIENT, date entered correctly (must be within range requested) or another
issue. Contact Lab for corrections. Re-export data once Lab has made corrections.

During review of crosstab results, revisions to dates or regions may be found. Update
data based on crosstab review.

Check Agency, Location_Code and Sample_Collector
Review the Agency, Location_Code and Sample_Collector fields to make sure the results
match correctly and are spelled correctly. Check reports and revise accordingly.

Check Collection_Time
Review Collection_Time field for 00:00 or times very early and very late. Check reports
and revise accordingly.

Check Sample Depth
Review Sample_Depth field. Stream samples should be at 0.1 or greater for photic zone
samples and QC samples should be blank. Check reports and revise accordingly.

Check Matrix and Location_Type
Review Matrix and Location_Type fields. For Matrix, stream samples should be
SURFACEWATER and QC samples should be BLANKWATER. For Location_Type,
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stream samples should be RIVER/STREAM, CANAL, ESTUARY, RESERVOIR or
LAKE depending on location and filter blanks (DFB#) should be FILTER BLANK.

Check FieldSample ID (Visit IDs)
Review FieldSample_ID field. Stream samples should have a Fieldsample_ID (format
Vi, ex. V02345) and QC should be blank. Check reports and revise accordingly.

Create a “Find Unmatched Query” with the query wizard to compare FieldSample_ID
(tblyyyyLab_Month-Month) and strVisitID (tbICurrentVID). Review any unmatched
Visit IDs. QC samples will not have a Visit ID and should be blank.

Check Analyte Names
Review Analyte Name field for misspellings. Contact lab if necessary and revise
accordingly.

Check Combination_Result
Review Combination_Result field. If a qualifier (X#, Z#) is reported as a result, move to
the qualifier field.

Check Qualifier
Review Qualifier field. Remove any spaces and add commas to separate individual
qualifiers if more than one reported. May need to increase qualifier field size to 10.

Check for Missing Samples

Create a crosstab query to check for missing samples.

Row Heading- Location_Code

Column Heading- Analyte_Name

Calculation- Count(Combination_Result)

Copy and Paste Special query results to Excel (This can be done in Access but Excel
provides more formatting options to make it easier to review).

Save excel file as AMS_yyyylLab _Mon-Mon_Crosstab.

Review to see if correct number of results per station and analysis. If any results are
missing, check if samples were collected or if samples were incorrectly reported (total vs.
dissolved). If samples were not collected, note for future use in review process. |If
samples were incorrectly reported, contact Lab for corrections. Re-export data once Lab
has made corrections.

Check for Duplicate Results
Create a “Find duplicates query” from tblyyyyLab_Mon-Mon that looks for duplicate
SamplelD, Location_Code, Analysis_Code, Analyte Name, and Combination_Result.

Check Sample_Comments-line_# fields

Review Sample_Comments_Line_# fields. Labworks export format ANDREARAMS
pulls the first 15 Sample_Comments_Line_# fields. More can be added, if necessary.
Remove any sample comments that do not relate to an analyte/analysis. This may require
deleting some sample comments and keeping others. If all sample comments are removed
then the Sample_Comments field should be updated to “N”. The sample comments
should also be checked for spelling and extra spaces.
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Combining Sample Comments
Add Sample_Comments_Memo and Results_Comments_Memo fields to
tblyyyyLab_Mon_Mon. Data type= Memo and placed at end of field list.

Update Sample_Comments_Memo with all the Sample_Comments_Line_# fields with
comments in them. Create an Update query with the Sample_Comments_Memo and all
the needed Sample_Comments_Line_# fields.

Sample_Comments_Memo: update to [Sample_Comments_Line 1] & “” &
[Sample_Comments_Line 2] & “” & [Sample_Comments_Line 3] &“” &
[Sample_Comments_Line 4] & “” & [Sample_Comments_Line 5] &.......

Criteria- Line 1- is not null and not “”; Line 2- is not null and not *”; Line 3- is not null
and not “7;......

IRun Query

Check Sample_Comments_Memo for format (add spaces) and remove any extras that
were missed in the earlier review. Spell check the comments and correct.

Check Range of Combination_Result values

Open table tblyyyyLab_Mon-Mon in JMP. Change Combination_Result field to
numeric, continuous. Create a Summary table with Min, 25%, 50%, 75%, and max for
Combination_Result and group by Analysis_Code and Analyte_Name.

Save as a text file.

Open in Excel and Review. Look for appropriate ranges of results, i.e. at or above
detection limits, decimal places.

Check Combination_Result by Location_Code and Analyte Name

Open table tblyyyyLab_Mon-Mon in JMP. Change Combination_Result field to
numeric, continuous.

Analyze- fit y by x; x=Location_Code, y=Combination_Result, group by =
Analyte_Name, Agency

Review graphs looking for outliers.

Check Results by Station to previous 5 years of data
Create a min, max, count table for each station by methodcode based off the historical
data (last 5 or more years). (current table: tblStationDataRanges_2008-2012)

Open design view of gryMethodCodeAddition

Add new data table (tblyyyyLab_Mon-Mon) to query and change Table source to new
table -then remove old table from query.

Create relationship between tables for Analyte_Name (tblyyyyLab _Mon-Mon) =
Analyte_Name (refCharacteristicTranslation) and include all records from
tblyyyyLab_Mon-Mon and only matching for refCharacteristicTranslation.
Check the query table to make sure all Analyte_Names are included in table
refCharacteristicTranslation.

Change query to a make-table query with the new table name= tblyyyylL ab_Mon-
Mon_methodcode.

IRun query.

Open table tblyyyyLab_Mon-Mon_methodcode in design view. Change

Combination_Result to number-double. Save table.

Appendix 4.4_AMS Lab Results Review and Finalization_201308-Approved Page 4
8/12/2013 Draft



Compare min/max to new data.

Open design view of gryCompareResultsToMinMaxLab-Labworks

Add new data table (tblyyyyLab_month-month_methodcode) to query and change
table source to new table -then remove old table from query.

Create relationships between tables to include Location_Code=stationcode and
methodcode=methodcode.

IRun query.

Review results that have a “!!1” in either the min or max column against the lab sheets to
check for typo’s. Correct typo’s and check with lab for other outrageous results that
don’t seem reasonable.

Check Random Sample Set of Combination_Result

Open table tblyyyyLab_Mon-Mon in JMP.

Table>Subset>Random sample- pick a % (eg 0.05 or 0.025). Percentage will depend on
number of results and feasibility to review.

Save new table as a text file- Subset of ‘tblyyyyLab Mon-Mon’.txt. (ex. Subset of
‘tbl2013Lab_Jan-Apr’.txt)

Open text file in Excel and format. Save a .xIsx file and print.

Check results against hard copy lab reports to make sure database matches the lab
reports.

Correct any changes.

Flag QC samples with Hits and corresponding stream samples
Add QC _Flag field to tblyyyyLab _Mon_Mon. Data type= Yes/No and placed after
Secondary_Result and before Sample_Collector. Save.

Update table source in query qryEBhits with table tblyyyyLab _Mon-Mon. Run query
to see QC Samples with hits.

Use query gryReviewlD to view and flag samples with related QC hits. Flag QC sample
and stream sample as follows:
DFB# flagged if analyte > PQL (not U) or X# or Z# qualifier.

Also flag stream sample results if no QC sample was collected. Report and Analyte
crosstab reviews will help with identifying missing QC samples.
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AMS Field and Lab Data into Results Database Checklist

Time Period of Data:

to

Field Data Table:

# of records:

Lab Data Table:

# of records:

yyyyDataQA.accdb
[] Compare DateTime for Results
Notes:

[[] Combine Field and Lab Data
Table:

# of records:

[] Check Changes in Data due to JMP

[] Calibration Sheet review
File:

# of sampling days:

# of missing sheets: # of records removed:

Table:

# of records:

AMSDatal3_be.accdb
[] Backup Results Table
Notes:

Table:

[] Link Combined Field And Lab Data Table

[ ] Append Data into Main Results Table
Original # of results:

# of results Added: Total:

NCAMBNT:

NCSPST:

Final # of results:

Other Comments:

Review Completed Date:

AMS Field and Lab Data into Results Database Checklist
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AMS Field and Lab Data to Main Results Database

Data QA
(D:\AMS Everything Useful\ Data Review\yyyy\yyyyData QA.accdb)

Compare datetime for both lab and field data
Open query gryCompareDateTime_Lab-Field in design view.
Add both the new lab and field data tables to query- Query Tools>Design
Tab>ShowTable.
Create relationships between the tables to include strStation(Field) = Station(Lab),
strVisitID(Field) = VisitID(Lab), and Station(Lab) = strStoretNumb(tblStation).
Change table sources in query fields to match new tables and then remove old tables from
query.
**Make sure you have changed all applicable columns or you may end up losing
a column when you remove the old tables.
IRun query. This query will let you know which date times do not match in both the field
and lab data.

Check all “I'!”" entries for the correct values. This will require reviewing field data and

lab sheets.

Common errors are:
Wrong date on lab sheet- can look at receiving date if there is a question
Wrong date in field data- monitor sampled on different date than originally
planned or miskeyed data.

Contact monitor if necessary for confirmation of revisions. Correct any mistakes.

Combine Field and Lab data
Copy Lab data table and change name of table to tblyyyy month-month (ex.
tbl2012_Jan-Apr).

Create an append query to append the field data (tblyyyyField_month-month) to table
tblyyyy _month-month. The field types will need to match in both tables.
IRun query- will ask if you want to append to table- click yes.

Round depth field

JMP likes to change the number of decimal points for depth and results- may need to
round fields- Create Update query- update depth field to round([depth_m],1)

IRun query

Calibration Sheet Review
Open query grySamplingDatesByRegion in design view.
Add table tblyyyy month-month to query- Query Tools>Design Tab>ShowTable.
Create relationships between the tables to include Station(combined) =
strStoretNumb(tblStation).
Change table sources in query fields to match new table and then remove old table from
query.
**Make sure you have changed all applicable columns or you may end up losing
a column when you remove the old tables.
IRun query. This will provide a list sampling dates by collector for the time period
reviewed.
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Copy table to Excel and paste special as text.
Save as yyyy_month-month_CalibrationCompare.xlsx (ex. 2012_Jan-
Apr_CalibrationCompare.xIsx).

Open Calibration database (R:\\AMS\AMS Calibration Log) and query
gryUniqueRegionCollectorDateMeter. Enter start date and end date for time period of
data review.

Copy and paste table into yyyy _month-month_CalibrationCompare.xIsx in columns
next to the values from yyyyData QA.accdb. Go through spreadsheet and match entries.
Add spaces to the appropriate fields when matching values are not included. This could
be due to no calibration sheet for a sampling event or no AMS sampling event for a
calibration sheet since the calibration database has all sampling events including AMS.

Review rows with blanks especially sampling events without calibration sheets. Contact
regional monitors about missing calibration sheets and if available, add information to
database and spreadsheet.

Once all available calibration sheets are entered, review the reports in the Calibration
database for DO, specific conductance, and pH.

When post-sampling checks were not completed, not within QC accept criteria, or no
calibration sheet is available, then data for associated dates, stations and parameters are
flagged in the comments field of tblyyyy month-month with “to be removed”.

Review hard copy calibration sheets to verify failure.

Create a make table query with tblyyyy month-month. Pull all fields and under the
Comments field add the criteria “to be removed*”.

Name the new table — tblyyyy month-month_ToBeRemoved.

IRun query.

Once the data have been added to the new table, change the query type to delete query.

IRun query to remove associated data from table tblyyyy month-month.

AMS Database
(D:\AMS Everything Useful\ AMS data\AMSDatal3.accdb

Backup Main Results Table
Copy the main Results table- tolAMSResults
Save table. (example- tblAMSResultspre2011JFMAData)

Import Combined Table
Export combined table tblyyyy month-month as a tab delimited text file from
yyyyDataQA .accdb.

Import combined Field and Lab data table (tblyyyy month-month) to database.

AMS Appendix 4.6_AMS Field and Lab Data to Main Database_201312-Approved
2
01/18/2013



Append New Data to tblIAMSResults

Create an append query- use the combined Field and Lab data table and tblCurrentVID.
May need to import or link tbiCurrentVID to this database also. Connect the tables by
Visit ID and join properties to include all rows from combined Field and Lab data table
and only those in tbiCurrentVID.

For agencycode column- the agency field will need to be created and assigned to
“NCAMBNT” or “NCSPST” depending on the criteria (see below). Add station number,
DateTime, depth, methodcode, result, remark, collector, comment fields from combined
field and lab data table. Match to fields in tbIResults

From tbICurrentVID- add IngSamplingCode.

NCAMBNT criteria
Currently all data except Chronic Special Studies

NCSPST criteria (Chronic Special Studies)
Station-
VisitID- is null

IRun query

Check tblAMSResults for new results and correct formatting.
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INTRODUCTION

This manual contains the standard operating procedures (SOP) employed by the North
Carolina Division of Water Resources (DWR) to evaluate water quality. It is intended to
encompass all aspects of routine physical and chemical water quality monitoring with
the occasional sediment samples. Therefore, this manual is to be considered a
working, dynamic guideline for DWR personnel. Efforts to improve current procedures
will continue, and the manual will be revised periodically, as needs dictate.

The primary goal of the manual is to promote the use of procedures that are consistent
and reliable during field operations. All employees of the DWR staff are expected to be
familiar with and to utilize these procedures as appropriate tools for water quality data
collection. Because the procedures have been presented to cover a broad range of
applications encountered in water quality monitoring, modifications may be necessary
for specific conditions. Deviations from the procedures outlined in this manual,
however, should be documented at time of collection.

These standard operating procedures apply to surface water, waste water, and
sediment. The manual details procedures for sample collection and handling, as well as
methods for parameters that must be measured in situ.

Procedures are referenced at the end of each section. In addition, all references are
compiled in Section Xlll. Mention of trade names or commercial products does not
constitute endorsement or recommendation for use by the Division of Water Resources.

These standard operating procedures will assist the Division of Water Resources in its
efforts to monitor the waters of the state with increased accuracy and confidence.
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I. CONSIDERATIONS FOR WATER QUALITY SAMPLING

The purpose for collecting water samples is to obtain a representative portion of the
material or medium being evaluated. Valid results depend upon:

e Ensuring that the sample obtained is a true representative of the material or
medium being evaluated;

e Employing proper sampling, handling, and preservation techniques;

e Properly identifying the collected samples and documenting their collection in
permanent field records;

¢ Maintaining sample chain-of-custody procedures, if necessary;

e Protecting the collected samples by properly packing and transporting (shipping)
them to the appropriate laboratory for analysis.

1. GENERAL WATER QUALITY SAMPLING CONSIDERATIONS

The following factors and procedures shall be considered and/or implemented in
planning and conducting all water quality sampling operations. All of these factors
and procedures should be considered in view of the specific objectives and scope of
each individual field investigation. It is advisable to discuss sampling with the DWR
Chemistry Lab during the planning process to verify and coordinate methodologies,
analytical capabilities and timing of sample submittal.

1.1. Selection of parameters to be measured

The parameters to be measured are usually dictated by the purpose of an
investigation and should be selected based upon required monitoring
conditions (NPDES permits for example) or upon the investigator's
knowledge of the problem.

1.2. Dissolved and particulate sample fractions

A sample is generally composed of dissolved and particulate fractions.
When it is necessary to analyze samples for individual fractions, it is
necessary to filter the sample in the field (i.e. dissolved phosphorous).

1.3. Required sample volumes

The volume of sample obtained should be sufficient to perform all the
required analyses with an additional amount collected to provide for any
guality control needs such as split samples or repeat examinations. DWR
Laboratory sample submitting guidance document can be found at:
http://portal.ncdenr.org/c/document_library/get_file?uuid=92a278e5-f75a-
4e42-9be5-282ac0216b2a&groupld=38364.

1.4. Sample handling

After collection, all samples should be handled as little as possible. All
personnel should use extreme care to ensure that samples are not
contaminated. If samples are placed in an ice chest, personnel should
ensure that the ice does not submerge the sample containers, thereby
preventing cross-contamination. This is extremely important, especially if
the samples are to be used in an enforcement action. Alternatives that
can be used to prevent contamination include the use of frozen water

I. CONSIDERATIONS FOR WATER QUALITY SAMPLING
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containers instead of ice or double wrapping the sample containers in
trash bags surrounded with ice.

1.5. Special precautions for sampling trace amounts of contaminants

Most contaminant compounds are detected in the range of parts per billion
or parts per trillion; therefore, extreme care must be taken to prevent
contamination of samples. The following precautions shall be taken when
trace contaminants are of concern:

1.5.1. When sampling surface waters, the aqueous sample should always
be collected prior to any sediment sample collection. Sample
collection should always be performed using cleaned equipment and
proper collection technique.

1.5.2. Sample collection activities should proceed progressively from the
least contaminated area to the most contaminated area (if this fact is
known).

1.5.3. When possible, samples should be collected facing upstream to
avoid contamination from sampling activities.

1.6. Procedures for identifying potentially hazardous samples.

1.6.1. Samples that are either known or thought to be hazardous should
be identified clearly on both the sample tag and field sample sheet.

1.6.2. Information explaining the hazard, i.e., corrosive, flammable, poison,
etc., shall also be listed.

1.6.3. If a sampling hazard is identified, only continue if a properly trained
staff member is present and if appropriate safety equipment are
available.

1.6.4. Follow procedures found on the ESS Fish Kill web page when
sampling fish kill events: http://portal.ncdenr.org/web/wqg/ess/fishkills

1.7. Collection of auxiliary data

All auxiliary data, such as flow measurements, photographs of sampling
sites, meteorological conditions, and other observations, shall be entered
into field records at the time samples are collected.

1.8. Time records

All records of time shall be kept utilizing local time in the military (2400
hour) time format and shall be recorded to the nearest five (5) minutes
unless more precise measurements are dictated.

1.9. Transporting and shipping of samples

Samples may be hand delivered to the appropriate laboratory, or they may
be shipped by common carrier. Chain of custody may be necessary
during and after sample collection (Chapter 11.3). All personnel must be
aware that certain samples could be classified as hazardous materials and
as such, could be regulated by the U.S. Department of Transportation
under the Transportation Safety Act of 1974. These regulations are
contained in Title 49, CFR, Parts Il0-19 (An example would be
concentrated acid, azide, etc.). A copy of these regulations is available
online at: http://www.gpoaccess.qgov/cfr/index.html.

I. CONSIDERATIONS FOR WATER QUALITY SAMPLING
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2. SURFACE WATER SAMPLE SITE SELECTION

Selection of a surface water sampling location for water quality studies is based on
many factors. These include but are not limited to, study objective, water use, point
source discharges, non point source discharges, tributaries, changes in stream
characteristics, types of stream bed, stream depth, turbulence, presence of
structures (weirs, dams), accessibility, safety concerns, and personnel. When such
sampling locations are located in estuarine systems, tidal effects must be considered
when determining sampling locations.

Before sampling is conducted, a site assessment should be conducted to locate
suitable sampling locations. Bridges and piers are normally good choices as they
provide ready access and permit water sampling at any point across the width of the
water body. When sampling from bridges, samples should be taken from the
upstream side; however, this may alter the nature of water flow and cause sediment
deposition. Additionally, bridges and piers are not always located in desirable
locations with reference to waste sources, tributaries, etc. Wading for water
samples is not recommended in lakes, ponds, and slow-moving rivers and streams.
However, when wading for sample collections in slow-moving water bodies, it is best
to work from downstream stations to upstream sampling points, especially when
samples are taken in close proximity. In slow-moving or deep water, a boat is
usually required for sample collections and sampling should allow for the possible
presence of stratification.

3. SAMPLE COLLECTION TYPES

3.1. Grab sample

A grab sample is a sample collected over a period of time not exceeding
15 minutes. A grab sample is normally associated with water or
wastewater sampling. However, soil, sediment, liquid hazardous waste
samples, etc., may also be considered grab samples; no particular time
limit would apply for the collection of such samples. These samples are
used to characterize the medium at a particular point in time; and are
generally associated with instantaneous water or wastewater flow data.

3.1.1. Conditions when a grab sample is conducted

a. Water or wastewater stream is not continuous (e.g., batch discharges or
intermittent flow);

Characteristics of the water or waste stream are known to be constant;

Sample is to be analyzed for parameters whose characteristics are
likely to change significantly with time (i.e., dissolved gases, bacteria,
etc.);

d. Sample is to be collected for analysis of a parameter such as oil and
grease where the compositing process could significantly affect the
observed concentrations;

e. Data on maximum/minimum concentration are desired for a continuous
water or wastewater stream;

f.  When NPDES permit effluent monitoring specifies grab collections.

I. CONSIDERATIONS FOR WATER QUALITY SAMPLING
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3.1.2 Grab sample collection methods

A grab sampler is collected at 0.15 m below the water surface. Gloves
should be warn for personal safety and to prevent sample contamination.

a. Direct- A sample bottle is placed 0.15 m below the water surface while
pointing the bottle mouth up current or towards the bow of a boat when
lake sampling.

b. Intermediate Grab Sampling Device- These devices are any type of

sampling device that holds the sample prior to pouring it into a sample
bottle, and are used when sampling from a bridge or area that the water
cannot be reached. The collection end is placed 0.15 m below the
water’s surface with the open end facing upstream or up current. An
example is a Polyethylene Dipper (Figure 1) or other custom-made
devices.

Figure 1. Polyethylene dipper typically used by DWR.

3.1.3. Parameters that are always grab samples:
metals phenol
sulfide oil and grease
volatile organics bacterial
chlorine residual other dissolved gases
3.2. Composite sample

Composite samples are used when average concentrations are of
interest and are associated with average flow data (where appropriate).
Composite sampling is employed when the water or wastewater stream
IS continuous or it is necessary to calculate mass/unit time loadings or
when analytical capabilities are limited.

3.2.1. Timed integrated

A timed integrated composite sample contains discrete samples
taken at equal time intervals over the compositing period. A timed
composite may be collected continuously. A timed composite is
collected continuously or with constant sample volume and a
constant time interval between samples.

. CONSIDERATIONS FOR WATER QUALITY SAMPLING
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3.2.2. Flow proportional integrated

A flow proportional composite contains discrete samples, taken
proportional to the flow rate over the compositing period.
Proportional composites are collected with constant sample volume
and constant time interval between samples proportional to stream
flow.

3.2.3 Area Integrated

Area integrated composite samples are collected over a
predetermined area of a waterbody, usually from the same depth.
Samples are collected then composited into one representative
sample.

3.2.4. Vertical spatial composite (Photic Zone Sampling)

Vertical spatial samples are composite samples (a.k.a. photo zone,
depth-intergraded samples) taken within the photic zone. The
photic zone is found between the surface and twice the secchi
reading (Chapter 111.6). Samples are collected by lowering and
raising an integrated depth sampling device such as a Labline
water sampler (Figure 2) at a steady speed to obtain a
representative water sample within the photic zone. Prior to
sampling, the Labline should be rinsed 3 times with station water to
avoid sample contamination.

Figure 2. Labline sampler for photic zone (vertical spatial) composites.

. CONSIDERATIONS FOR WATER QUALITY SAMPLING
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Split sample

A split sample is a sample that has been portioned into two or more
containers from a single collection device. Portioning assumes adequate
mixing to assure the split samples are, for all practical purposes, identical.
Devices such as churn splitters should be rinsed with ambient site water
prior to field use for composite split samples, cleaned with phosphorous
free cleaner after use and rinsed with deionized water before storage.
Composite sample volume in the splitter should allow for % of the total
aliquot to be split with ¥4 remainder. This prevents aeration of the sample
during dispensing. Sample agitation should be performed for 2 minutes
prior to sample split to ensure homogeneity of the composite. The spigot
or valve should be purged prior to dispensing the first sample. As the
composite volume in the churn is reduced, churning rate should increase.

Duplicate sample

Duplicate samples are collected simultaneously from the same source,
under identical conditions but in separate containers.

Control sample

A control sample is collected upstream or upgrade from a source or site to
isolate the effects of the source or site on the particular ambient medium
being evaluated according to the study plan for that particular project.

Background sample

A background sample is collected from an area, water body, or site similar
to the one being studied but located in an area known or thought to be
free from the pollutants of concern. Background samples should be taken
from well-mixed areas, not necessarily midstream to represent normal
conditions.

Sample aliguot

A sample aliquot is a portion of a sample that is representative of the
entire sample.

Scoop sample

A scoop sample is one that is taken in a non-quantitative way for
identification only, such as a surface skim, a filamentous clump or rock
scrape. All aquatic macrophyte samples are taken as scoop samples.

Physical Water Quality Measurements (In-Situ Field Measurements)

Physical parameter measurements recorded by a field meter such as a
Hydrolab or YSI. Parameters that are considered physical water quality
samples or parameters are:

Depth (m) Temperature (°C)
Salinity (ppt) Conductivity (us)
pH Dissolved Oxygen (mg/L)

These may be measured at various depths depending on the water body
and needs of the study being performed.

I. CONSIDERATIONS FOR WATER QUALITY SAMPLING
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4. AUTOMATIC SAMPLERS

The Instrumentation Specialties Company (ISCO) model 2700 (Figure 3) and model
3700 wastewater samplers are portable devices designed to collect up to 24
separate sequential samples or can be programmed for composite sampling.

More complex sampling such as multiplexing, storm spaced sampling, interfacing
with a variety of equipment such as flow meters, field printers, and lap top computers
can also be accomplished with the 3700 model. Both sampler models must be
supplied with 12 VDC power from one of four sources: an ISCO AC power pack, an
ISCO nickel-cadmium battery pack, an ISCO sealed lead acid battery, or an external
12 V direct current source (such as an automotive or marine battery).

Refer to the ISCO 2700 and 3700 instruction manuals for detailed description of
operating procedures. It is important to verify the configuration of these
samplers prior to placing them in the field (Instrument Specialties Company
1988, 1991).

I. CONSIDERATIONS FOR WATER QUALITY SAMPLING
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Example of an ISCO Sampler

COVER

Control Box —

o Pump
CENTER. SECTION
1000 mL
Plastic
Bottles
SAMPLE BOTTLE TUB
Figure 3. ISCO automated samplers.
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ISB STANDARD OPERATING PROCEDURES
Page 19

Revised 12/10/2013

5. MANUAL SAMPLING

Manual sampling is usually employed when collecting grab samples and immediate
in-situ field analyses samples. However, it may also be used, in lieu of automatic -
equipment, over extended periods of time for composite sampling.

5.1. Manual Sampling Technique:

The best method to manually collect a sample is to use the actual sample
container. This eliminates the possibility of contaminating the sample with
an intermediate collection container. The actual sample container must
always be used for collecting oil and grease and bacterial samples.

5.1.1. If the water or wastewater stream cannot be physically reached, an
approved intermediate sampling device may be used. Approved
intermediate sampling devices include Labline samplers or Van Dorn
type samplers. When a sample collected needs to be collected in the
sample container such as grease or oil, a cage sampler can be used
of the out-of-reach locations (Figure 4).

Figure 4. Cage sampler used in the DWR Ambient Monitoring Program

5.1.2. Collect the sample by lowering a properly cleaned collection vessel
(bottle or intermediate sampling devise) into the water or wastewater
stream. If an intermediate sampling device is used, the container
employed to collect the initial sample must be rinsed three times with
sample water and must be constructed of a material that meets
requirements of the parameter(s) being investigated. The collection
vessel may be lowered by hand or attached to a pole or rope and
then lowered into the stream.

I. CONSIDERATIONS FOR WATER QUALITY SAMPLING
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Some types of analyses require the use of a pump when sampling. If
a pump is used, it is imperative that it be pre-purged and all
components of the pump that come into contact with the liquid be
properly cleaned to ensure the integrity of the sample.

Tip the collection container into the water or wastewater stream so
that the mouth of the container faces upstream.

Rinse out the container via this procedure at least twice before the
sample is collected (exceptions to this rinsing procedure may exist if
preservatives are present in the sampling container and for certain
analyses such as oil and grease).

6. SPECIAL SAMPLE COLLECTION PROCEDURES
6.1. Priority pollutants

6.1.1.

6.1.2.

6.1.3.

6.1.4.

Priority pollutant detection limits are usually in the range of parts per
billion, thus extreme care must be exercised to ensure sample
integrity.

All containers, composite bottles, tubing, etc., used in priority
pollutant sample collection should be cleaned as described in
Chapter VI.

When possible, the sample should be collected directly into the
appropriate sample container. If the material to be sampled cannot
be physically reached, an intermediate collection device may be
used. This device should be a Teflon, glass or stainless steel vessel
or Teflon tubing via a peristaltic type pump. The device should be
cleaned as described in Chapter VI.

When an automatic sampler is employed for priority pollutant
collection, the procedures described in Chapter | concerning
collection of organic and metal samples with automatic samplers
should be used.

6.2. Bacterial sampling

Samples for bacterial analysis should always be collected directly
into the prepared glass or plastic sample container. Everything
possible must be done to avoid contamination through physical contact
with the inside of the cap or bottle and mouth of the bottle.

6.2.1.
6.2.2.

6.2.3.
6.2.4.

Hold the bottle near the base.

With cap still on, plunge the bottle, neck downward, below the
surface and turn until the neck points slightly upward. The mouth
should be directed toward the current.

Uncap the bottle and fill to within one inch of the top without rinsing
Recap immediately while underwater.

I. CONSIDERATIONS FOR WATER QUALITY SAMPLING
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6.3. Immiscible liquids/oil and grease

Oil and grease may be present in wastewater as a surface film, an
emulsion, a solution, or as a combination of these forms. The designated
sample container must always be used for collecting oil and grease
samples.

As it is very difficult to collect a representative oil and grease sample, the
inspector must carefully evaluate the location of the sampling point. The
most desirable sampling location is the point where greatest mixing
occurs. Quiescent areas should be avoided. Because losses of oil and
grease will occur onto the sampling equipment, the collection of a
composite sample is impractical. Individual portions collected at
prescribed time intervals must be analyzed separately to obtain the
average concentrations over an extended period.

6.4. Volatile Organics Analyses (VOA)

Samples to be analyzed for volatile organics should be stored in the
appropriate vials to prevent contamination and loss of sample. To verify
proper sample container requirements, consult the DWR Chemistry
Laboratory website (http://portal.ncdenr.org/web/wqg/lab/staffinfo). The
current methodology calls for 40 ml screw cap septum vials with a Teflon-
silicone disk in the cap. The disks should be placed in the caps (Teflon
side down) in the laboratory prior to the initiation of the sampling activities.
Extra disks should be carried during field sampling in case of loss of the
disks previously placed in the caps.

When there is no chlorine present in the sampled waterbody a 40ml VOA
vial pre-preserved with 1:1 HCL by the Central Laboratory should be used
for collection. A VOA sample should be preserved with ascorbic acid and
1:1 HCL whenever there is chlorine present or if it is not known if chlorine
is present. Chapter 4 section 3.3.2 describes collection method used.

7. WASTEWATER SAMPLING

7.1 General considerations
Important procedures for obtaining a representative wastewater sample
include:

a. Collecting the sample at a location where the wastewater is mixed.
Therefore, the sample should be collected near the center of the flow
channel, at a depth between 0.4 - 0.6 m total depth, where the
turbulence is at a maximum and the possibility of solids settling is
minimized. Skimming the water surface or dragging the channel
bottom should be avoided.

b. Doing cross-sectional sampling when sampling from wide conduits or
within a mixing zone. Dye may be used as an aid in determining the
most representative sampling point(s).

c. If manually compositing a sample, thoroughly mix individual samples
before pouring the individual aliquots into the composite container.

I. CONSIDERATIONS FOR WATER QUALITY SAMPLING
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7.1.1. Site selection

Where applicable, wastewater samples should be collected at the
location specified in the NPDES permit.

a. Influent - Influent wastewaters are preferably sampled at points
of highly turbulent flow in order to ensure adequate mixing.

b. Effluent - Effluent samples should be collected at the site
specified in the permit, or if no site is specified, below all
treatment units including post aeration.

c. Pond and lagoon sampling - Generally, composite samples
should be employed for the collection of wastewater samples
from ponds and lagoons. Even if the ponds and lagoons have
a long retention time, composite sampling is necessary
because of the tendency of ponds and lagoons to short circuit.
However, if dye studies or past experience indicate a
homogenous discharge, a grab sample may be taken as
representative of the waste stream; but in all cases, sampling
should be consistent with permit requirements.

7.1.2 Sampling techniques

All techniques are covered in Section IV ISB Standard Operating
Procedures and in the NPDES Compliance Sampling Inspection
Manual.
http://www.epa.gov/compliance/resources/publications/monitoring/c
wa/inspections/npdesinspect/npdesmanual.html

I. CONSIDERATIONS FOR WATER QUALITY SAMPLING
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Il. FIELD MONITORING

1. DATA SHEETS

There are two types of sheets needed for sample collection. A Field Sheet is used
to document sample location and field parameters such as dissolved oxygen,
temperature, pH, and secchi depth. A Lab Form is used to submit a sample(s) to the
DWR Chemistry Laboratory.

1.1. Field Data Sheets (Figure 5)

These sheets have spaces for the information that identifies the
station (station number, station name, date, and comments),
sampler, lake observation (wind direction, rain, percent as well as
providing spaces for conducting a depth profile by parameter. Data
sheets can be found with the project manager (i.e. Ambient Lakes
Coordinator).

a.

b.
c.

Use a pen to mark on the sheets. Make sure that whatever is
used is waterproof.

Write legibly and within the allotted space.

These forms are retained by the sampler for use in writing up
the results or may be filed for later use.

1.2. Lab Sheets (Fiqure 6)

Il. FIELD MONITORING

a.

These forms are obtained by accessing the DWR’s Chemistry
Lab website:

http://portal.ncdenr.org/web/waq/lab/staffinfo/samplesubmit/forms

A separate form is used for sediment, soil and tissue. Access
the DWR Chemistry website to acquire the appropriate lab
form. Contract labs will have their own; consult lab prior to
sampling for any special requirements.

Lab sheets have spaces for all the information that identifies
the station and sampler as well as boxes to check indicating
the types of analyses to be conducted on the samples from
the station.

The sample number used on the tags should be entered into
the matching Lab Sheet. There is only one sample number
per station — it should be recorded on the Lab Sheet and all
the samples related to that Lab Sheet. There is only one lab
sheet per station.

Be sure to secure lab sheets(s) in a watertight container
before shipping.

After analysis is complete and the information is transcribed to
the lab sheet, it will be returned to the sampler.
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II. FIELD MONITORING

WATERBODY: WEATHER CONDITIONS:
Wind Direction:

COLLECTORS: Air Temperature Wind Velocity Rainfall (last 48 hrs

___<60° ___ <10 mph ___None
METER USED : __ 600750 _ 10-20mph __ <1/4inch
(Sonde SN) _ 75°-90° __ =>20mph ___14-1inch

___>90 ___>1inch
STRATIFIED FIELD DATA

DATE TIME DEPTH TEMP. Do %DO pH COND. SECCHI Cloud COMMENTS
(24 hour) (meters) °¢) (mgiL) Sat (s.u.) (umhosfcm) | (meters) Cover (i.e., water color, algae bloom, sedimentation, lake level

STATION NUMBER YY | MM | DD X.XX X.X X.X X.X X.X X X.X % fish kill or distress, macriphytes, land disturbance , etc.)

rev.4 April 2, 2012

Figure 5.

Stratified Field Data Sheet
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COUNTY

DIVISION OF WATER RESOURCES

PRIORITY.

Surface Water Fieldsheet

[0 saverervee

Lab Number :
Date Received :
Time Received :

RIVER BASIN : [ ampmE~T Joa [ smream [ errrvest Reccived By
REPORTTO : Regional Office [ compriance [] craw o cusTopy [ raxe [ ovrumst
Other : [ evErGENCY VISIT ID [ stuary ’_‘ Data Released :
COLLECTOR(S) : Date Reported :
Estimated BOD Range: Station Location:
Seed: Chlorinated: Remarks:
Station #/Location Code Date Begin (yy/mm/dd) | Date End (yy/mmn/dd) Time Begin | TimeEnd | Depth- DM, DB, DBM Value Type- A, H, L Conposite T, $,B | Sample Type |
BOD 310 mg/L Chloride 940 mg/L NH3 as N 610 mg/L Li-Lithium 1132 ug/L
COD High340 mg/L TRN o N 625 mg/L Mg- Magnesium 927 me/L
COD Low335 mgL Chlorophyll a EPA 445.0 modificd option _ug/L NO2 plus NO3 as N 630 my/L Mn-Manganese 1055 ugl
Coliform: MF Fecal 31616 1100ml P: Total as P 665 mg/L Na- Sodium 929 mg/L
Coliform: MF Total 31504 /100ml Color: Truc 80 e PO4 as P 70507 mg/L Arsenic:Total 1002 uglL
Coliform: tube Fecal 31615 /100ml Color: (pH) 83 pH= cu, P: Dissolved as P 666 mg/L Se- Selenium 1147 ug/L
Coliforn: Fecal Strep 31673 /100ml Color: pH 7.6 82 e K-Potassium mg/L Hg- Meroury 71900 ugll
[Residuc: Total 500 mgL | |cyanide 720 mg/L Cd- Cadmium 1027 ugr | [ [BaBarium uglL
Volatle 505 mglL Fluoride 951 mg/L Cr-Chroniun: Total 1034 uglL Organoghlorine Pesticides
Fixed 510 mgL Formaldehyde 71850 mg/L Cu- Copper 1042 uglL o Pesticides
Residue: Suspended 530 mgL Grease and Oils 556 mg/L Ni-Nickel 1067 uglL Organonitrogen Pesticides
Volatile 535 mg/L Hardness Total 900 mg/L Pb- Lead 1051 uglL Acid Herbicides
Fixed 540 mgL | |specific cond 95 wwhos/em | | | Zn- Zine 1092 uglL
pHA03 units MBAS 38260 mg/L V-Vanadium uglL Base/Nautral &Acid Extractable Organics
Acidity to pH4.5 436 mg/L Phenols 32730 ug/L Ag- Silver 1077 ugL | | [TPHDicsel Range
Acidity to pH8.3 435 mg/L Sulfatc 945 mg/L Al- Aluminum 11035 ug/L.
Alalinity to pH8.3 415 mglL Sulfide 745 mg/L Be- Beryllium 1012 uglL Purgeable Organics (VOA bottle req'd)
|| Atatinity to prra.5 410 mg/L [Boron Ca- Calcium 916 mgL | | |TPH Gasoline Range
TOC 680 mglL Tannin & Lignin ug/L Co- Cobalt 1037 uglL TPE/BTEX Gasoline Range
Turbidity 76 NTU | [Hexavalent Chromium ug/L Fe- Tron 1045 uglL
Coliform Total Tube /100 ml Bicarbonate mg/L [Mo-Molybdenum ugL
Carbonate mg/L | |sb-Antimony gL
Total Dissolved Solids mg/L Sn-Tin ugL
Tl Thallium uglL
Ti-Titanium uglL
| Ime1631 ng/L_| | Temperature on arrival (°C):

COMMENTS :

Revision: 0823/13

Figure 6.

2. SAMPLE TAGS

Surface Water Lab Sheet

A sample tag is used for most samples returned to the laboratory for analysis (Figure

7). These tags are usually attached to the sample container by a rubber band.

In

some cases, particularly with biological samples, the sample tag may be included

with or wrapped around the sample.

Sample tags should be of material that is

waterproof and should be written on with indelible ink. It is very important that these

tags are legible.

Il. FIELD MONITORING

02 ]

Station #__ CPF 247

Water Body dael o L,

Date_o008" &/ -22
Collector D 40/

Analysis fUu‘.}Lﬁ' dr.\“*s “"p{/] 134
Preservative_/f S0y + 5 de

LAB #
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Figure 7. Completed Sample Tag

2.1 Information included on a sample tag:

e Sample number - determined based on number of stations to be sampled
that day — All samples from a station will have the same sample number.
Figure 7 shows the sample number for the tag as 2.

o Water Body

e Station number

o Date(s) & time(s)

o Name of the person collecting the sample

o Types of analyses to be conducted (such as Nutrients)
o Types of preservatives used

e Sampler initial after preserving with acid

2.2 Responsibility of project leader or field investigator

The project leader or field investigator assigns the station number to be
used for that location. If previous sampling has occurred at a site, that
station number should be used again. This number is ordinarily a numeric
code, designed for a particular study, inspection, or investigation. Ambient
stations have a special numbering system. New ambient stations are
identified by the Ambient Monitoring Coordinator.

The project leader or field investigator must exercise due caution to
ensure that duplicate station numbers are not used during the same study.
The project leader or field investigator will also always specify the type of
sample collected since the same station number is used when a water and
sediment sample is collected at the same location. The exact description
of all stations associated with field identification or sample station numbers
is documented on the field sheet.

If a sample is split with a facility, state regulatory agency, or other party,
sample tags with identical information are to be attached to each of the
sample containers; the facility, state regulatory agency, etc., tag shall be
marked facility (actual name), state regulatory agency (actual name), etc.

3. CHAIN-OF-CUSTODY PROCEDURES

This procedure is used for samples collected as part of an investigation for legal
proceedings or where it is required under the study plan. The possession of
samples or other evidence shall be traceable from the time the samples are
collected until they are introduced as evidence in legal proceedings.

Il. FIELD MONITORING
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3.1. Sample Custody

A sample or other physical evidence is under custody if it is in:

e The field investigator's actual possession, or
e The field investigator's view, after being in his/her physical possession, or

e The field investigator's physical possession and then he/she secures it to
prevent tampering, or

e A designated secure area.

To simplify the chain-of-custody record and eliminate future litigation
problems, as few people as possible should handle the samples or
physical evidence. The field investigator is responsible for the care and
custody of the samples collected until they are properly transferred to
another person or facility.

3.2 Field Custody Procedures

3.2.1 Security Seal

a.
b.

Complete sample tags for each sample.

Place the lab sheets and chain of custody sheets in a Zip-loc
bag and place in a cooler along with the samples.

Seal the coolers with filament tape and a DWR custody seal
similar to the one shown in Figure 8.

The field investigator writes the date and their name on the
seal. This requirement shall be waived if the field investigator
keeps the samples in his custody from the time of collection
until they are delivered to the laboratory.

3.2.2 Chain of Custody Form

a.

Il. FIELD MONITORING

Record all samples on the field form or in field logbooks and
using the Chain of Custody Record (Figure 9.) available from
the DWR Chemistry Lab:

http://portal.ncdenr.org/web/waqg/lab/staffinfo/samplesubmit/forms

For documents received during investigations, place them in
large envelopes, seal with a DWR seal such that the
envelopes cannot be open without breaking the seal and note
the contents on the envelope. If at any time the DWR seal is
broken, that fact and the reason should be noted on the chain-
of-custody record and a new seal affixed. The information on
the seal should include the field investigator's signature, as
well as the date and time of sealing.

Place other physical evidence such as videotapes or other
small items in zip-lock bags and affix a DWR seal so that the
bag cannot be opened without breaking the seal. A chain-of-
custody record should be kept with the items in the bag. Any
time the seal is broken, note reason on the chain of custody
record and affix a new seal.
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d. Personnel shall not accept samples from other sources unless
the sample collection procedures used are known to be legally
defensible, can be documented, and the sample chain-of-
custody can be established. If such samples are accepted, a
sample tag and a DWR form, containing all relevant
information and the chain-of-custody record, shall be
completed for each sample.

Figure 8. DWR Chain of Custody Security Seal

Il. FIELD MONITORING
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Report to: SURFACE WATER SECTION Page of
CHAIN OF CUSTODY (COC) RECORD
NC DENR/DWR LABORATORY (check one): [] CENTRAL []ARO
For Investigation of:
Sample collector  (print name)
and DM-1 forms completed by: Sample collector’s signature:
Field storage conditions and location (when applicable):
Lab Use Only NUMBER
DATE TIME OF
LAB NO. STATION NO. STATION LOCATION SAMPLED SAMPLED CONTAINERS
Relinquished by (signature): Date Time Received by (signature): Date Time
Relinquished by (signature): Date Time Received by (signature): Date Time
Relinquished by (signature): Date Time Received by (signature): Date Time
Method of Shipment (circle one):  State Courier ~ Hand-delivered Federal Express UPS Other:
Sealed by: Broken by:
Security Type and Conditions:

INTRALABORATORY CHAIN OF CUSTODY - Lab Use Only

LAB NUMBERS NUMBER ANALYSES RELINQUISHED RECEIVED DATE TIME
FROM THROUGH BOTTLES REQUESTED BY: BY:
QA\Forms\Sample Receiving\COC form WR 4/10/01dbs  Revised: 8/23/2013 ntg

Figure 9. Surface Water Section Chain of Custody Form

Il. FIELD MONITORING
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3.3 Transfer of Custody and Shipment

3.3.1.

3.3.2.

3.3.3.

3.3.4.

3.3.5.

When transferring the possession of chain of custody samples, the
individuals receiving the samples shall sign, date, and note the time
that they received the samples on the field form or in the field log
book. This action documents transfer of custody of samples from the
field investigator to another person (e.g. to the laboratory).

After properly packing samples for shipment to the appropriate
laboratory for analysis, secure the shipping containers using nylon
strapping tape and custody seals. The seal shall be placed under the
point on the tape where the ends are located and wrapped over the
top of it. The seal shall be signed, dated, and the time recorded by
the field investigator.

Samples split with a facility, state regulatory agency, or other
government agency must be signed for on the Chain of Custody
Form by the facility, state regulatory agency, or other government
agency representative receiving the samples.

All samples shipped shall be accompanied by the DWR chain-of-
custody form(s). The original and one copy of the form will be placed
in a plastic bag inside the secured shipping container. One copy of
the form will be retained by the field investigator or project leader.
The original of the form will be transmitted to the field investigator or
project leader after samples are accepted by the laboratory.

If sent by mail, the package shall be registered with return receipt
requested. If sent by common carrier, a government bill of lading or
air bill should be used. Receipts from post offices, copies of bills of
lading, and air bills shall be retained as part of the documentation of
the chain-of-custody.

4. FIELD INSTRUMENTS

Intensive Survey Branch uses a wide array of instrumentation for recording in-situ
water quality parameters. Currently, Hydrolab (Hach Environmental) and YSI
(Yellow Springs Instrument Co.) are the main manufacturer’s used. Instructions for
use, calibration, and maintenance as written by the manufacturer should always be
followed. Manufacturers’ manuals for all meters can be found in the ESS Calibration
Lab. DWR produced a guidance sheet that outlines basic calibration, maintenance,
and acceptance criteria for meters commonly used by DWR (Appendices 1-4). All
meter guidelines and guidance sheets found in this document are
supplementary to and not a replacement for the manufacturer’s directions.

Il. FIELD MONITORING
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4.1. All field meters should be calibrated before and checked after sampling
activities daily. Calibration data should be documented on a Water Quality
Monitoring Field Meter Calibration Sheet (Figure 10).

4.2 In-situ field parameter measurements
4.2.1. Parameters typically measured:
a. Conductivity (uS/cm @ 25 °C)

® oo

Dissolved Oxygen (DO- mg/L)
pH (Standard Units)
Temperature (°C)

Light Attenuation (WE/m?/s)

Additional Calibrations and Use of multiparameter Meters

4.2.2. Battery Voltage

a.

b.

4.2.3. Depth
a.

Use the correct battery source for the particular instrument in
use.

Battery voltage must be in an acceptable range before
calibrating and using the meter (see respective manual).

Record both initial and terminal battery voltage on the Meter
Calibration sheet (Figure 10).

Some meters can be calibrated to read depth by entering the
number zero on the keypad while the sonde sensors are at the
surface during field measurements.

Record all field depth measurements to the nearest tenth of a
meter (if needed).

4.3 Calibrated Backup Field Meters

Although meters are maintained, failure can occur at anytime.
Calibrated backup meters, meter manuals, batteries and calibration
buffers/ standards are required during sampling. Inability to collect
data due to a meter failure is unacceptable. See Appendices 1 — 4
for detailed guidance on using, maintaining, and storage field meters
commonly used by DWR.

Il. FIELD MONITORING
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Water Quality Monitoring Field Meter Calibration Sheet

Collector(s):

Study:

Sampling Location:
Meter Model:
Meter / Sonde Serial No:

Date Time Initials

yy/mmJdd 24hr hh:mm
Pre-Sampling Calibration
Post-8ampling Check

Barometer Calibration (mmHg)
Miscellaneous {Does not apply to YSI or Accumet Meters) *YS! Pro Plus Meters Only
Battery Level (V) Stirrer Working? Initial Calibrated
Pre-Sampling Calibration Y /N Reading Value
Post-Sampling Check Y /N
Battery Ranges = Surveyor: internal- 7.2-7.5V, external- 11-13V; Quanta: 4.0-4.5V
Dissolved Oxygen (mg/L)
Barometric
Initial % Pressure D.O. Table Initial Meter Calibrated Meter] Calibrated %

Temp. °C Saturation (mrmHg) Altitude (ft.) Value Reading (mglL) | Reading (mgsL) Saturation
Pre-Sampling Calibration
Post-Sampling Check

Within+0.57 Y/N
Specific Conductance (uS/cm at 25°C) Lot # Lot #:
Dry Air"2 Conductivity Standard® | Calibration Check
Zero (0) Value: Value: ___ —
Initial Meter | Calibrated | Initial Meter |  Calibrated® | Initial Meter +10% Ranges for $p. Cond.
Reading Meter Reading Reading Meter Reading Reading S i
" n ™ andart ange
Pre-Sampling Calibration 100, ....... 90 to 110
- 500 .. .. 450 to 550
Post-Sampling Check 1,000 ......900 to 1,100
Within + 27 Within £10%? Within £10% | 10,000 ..... 9,000 to 11,000
Y IN YN YN 15,000 .. ... 13,500 to 16,500

NOTE: Quanta reads in mS/cm; move decimal 3 places right for pSfcm. 50,000..... 45,000 to 55,000

! Dry Air CALIBRATIONS are conducted for 4a and MS5 Hydrolabs only.

zDry Air CHECKS (confirmation of zero in dry air) are conducted for YSI 85, YS1 6920, YS! Pro Plus & Quanta meters.
sconduclivily standards are used to CHECK the YSI 85 meter and to CALIBRATE all Hydrolab meters and the YS| 6920 & YSI Pro Plus.
*Does not apply to Dry Air CHECKS or Gonductivity Standard CHECKS (leave blank).

pH (SU) Lot #: Lot #:
Buffer #1 Buffer #2 Confirmation
7.0 4.0/10.0 Buffer
Slope 7.0
Buffer Temp: Buffer Temp: Eﬁ'lciencf )
Initial Meter | Calibrated Meter Initial Meter | Calibrated Meter Meter Readin
Reading Reading Reading Reading 9
Pre-Sampling Calibration
Post-Sampling Check Within + 0.17
Y/N
Within £ 0.27 Within £ 0.27
Y IN Y /N
5SIope efficiency applies to Accumet meters only (does not apply to Hydrolab or YSI meters).
Comments:
Keep original on file for 5 years Ver. 06/05/2012

Figure 10. Meter Calibration Sheet
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lll. FIELD PARAMETER MEASUREMENTS

1. WATER TEMPERATURE

Temperature measurements are taken by a multiparameter meter (Hydrolab or YSI)
or dial Celsius-thermometer or a thermister. Below are some general considerations
while collecting water temperature data.

e The meter should have a scale marked for every 0.1°C.

e Make readings with the mulitparameter meter or thermometer in water long
enough to permit equilibrium.

e Temperature sensors on the Hydrolab and YSI meters are factory set and do
not require recalibration.

e At least once a year check the meter thermometer against a precision
thermometer certified by the National Institute of Standards and Technology
(NIST).

e Temperature readings must be record as degrees Centigrade (°C) to the
nearest tenth of a degree. During field use, the temperature readings should
always be read when they are stable and before the other parameters are
read to ensure stable readings for all parameters.

2. AIR TEMPERATURE

Refer to previous procedure, except measure the ambient air temperature above the
water surface to be sampled. Do not use immersion thermometers to measure air
temperature.

3. DISSOLVED OXYGEN

Dissolved oxygen analysis measures the amount of gaseous oxygen dissolved in
an aqueous solution. Dissolved oxygen may be measured by electrometric
methods (e.g. Hydrolab or YSI) or by chemical methods (Winkler Method).

Testing must be done immediately at the sampling location, as a grab sample,
which is why electrometric methods are favored.

See Appendices 1 — 4 for detailed guidance on using, maintaining, and storage
of meters and probes commonly used by DWR. This SOP and the attached
meter guidance sheets are supplementary to and not a replacement for the
manufacturer’s instructions manual. Manufacturer’s operations manuals for
all meters are kept in the ESS Calibration Lab.
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3.1 Electrometric Method Calibration

All field meters should be calibrated before and checked after sampling
activities (at least daily). The calibration data should be entered on a meter
calibration sheet (Figure 10). Detailed guidance for calibrating dissolved
oxygen is provided in Appendices 1 — 4.

3.1.1

3.2. Winkler

Acceptance Criteria For DO calibration

Calibrated meters should be compared to the DO table to ensure
calibration was done correctly.

Appendix 5 describes the calculations needed to correct for
elevation and a table used at sea-level.

Dissolved oxygen concentrations need to be calibrated within
0.5mg/L of the elevation corrected table concentration for a given
temperature.

Method - azide modification (Standard Methods, 18th edition)

The azide modification effectively removes interference caused by nitrite,
which is the most common interference in biologically treated effluents and
incubated BOD samples. The azide modification is not applicable under
the following conditions:

Samples containing sulfite, thiosulfate, polythionate, appreciable
guantities of free chlorine or hypochlorite;

Samples high in suspended solids;

Samples containing organic substances which are readily
oxidized in a highly alkaline solution or which are oxidized by free
iodine in an acid solution;

Untreated domestic sewage;
Biological flocs;
Where sample color interferes with endpoint detection.

In instances where the azide modification is not applicable, electrometric
methods should be employed.

Below are some general considerations while collecting dissolved oxygen
data using the Winkler Method:

Collect surface water samples in narrow-mouth glass-stoppered
BOD bottles of 300 ml capacity with tapered and pointed ground-
glass stoppers and flared mouths. Once analysis is complete and
the information is transcribed to the lab sheet, it will be returned to
the sampler.

Avoid entrapping or dissolving atmospheric oxygen. Do not allow

the sample to remain in contact with air or be agitated, because
either condition may result in a change to its gaseous content.
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Where samples are collected from shallow depths (less than 5 feet)
use of an APHA-type sampler is recommended. Use of a
Kemmerer type sampler is recommended for samples from depths
greater than 5 feet. Bleed sample from bottom of samplers through
a tube extending to the bottom of a BOD bottle. Fill bottle to
overflowing.

Record sample temperature to nearest degree Celsius or more
precisely.

Reagents
- Manganous sulfate solution
- Alkaline iodide-sodium azide solution.
- Sulfuric acid (H,SO,) concentration

- Sodium thiosulfate solution 0.025 N
- Starch solution

Analysis Steps:

1. Add 2 mL of manganous sulfate solution to sample
container by holding the tip of the pipette below the surface
of the liquid.

2. Add 2 mL of alkaline iodide-sodium azide solution by
holding the tip of the pipette below the surface of the liquid.

3. Replace BOD bottle stopper, avoid trapping air bubbles,
and shake well by inversion.

4. When the precipitate settles, leaving a clear supernatant
above the manganese hydroxide floc, shake again.

5. Allow floc to settle again, at least 200 mL of clear
supernate should be above the floc.

6. Remove the stopper and add 2 mL of concentrated sulfuric
acid by holding the pipette above the surface of the liquid
and allowing the acid to run down the neck of the bottle, re-
stopper, and mix by inversion until no floc is visible.

7. Withdraw 203 mL of the solution into an Erlenmeyer flask.

8. Titrate with 0.025 N sodium thiosulfate solution to a pale
straw color.

9. Add 1 mL of starch solution and continue titration to the
first disappearance of blue color.

10.Record the # of mL of thiosulfate used; where 1 mL
thiosulfate = 1 mg/L DO.
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4. pH (ELECTROMETRIC METHOD)

4.1.

4.2.

4.3.

Information on pH

4.1.1.

4.1.2.

4.1.3

Note:

Precision and accuracy: 0.2 pH unit represents the limit of accuracy
under normal conditions for measurements of water and poorly
buffered solutions. For this reason, report pH values to the nearest
0.1 pH unit. Calibrate instrument within 0.2 pH units of the standard
pH buffer value.

Calibration Reagents - Calibrate the electrode system against
standard buffer solutions of known pH. Always use fresh
commercially made buffers to calibrate field meters. Buffer solution
and samples should be stored in polyethylene bottles. Never pour
decanted or used buffer solution back into the original bottle.

Procedure - Always follow the manufacturer's instructions for pH
meter storage and preparation of electrodes. Recommended short-
term storage of electrodes varies with type of electrode and
manufacturer. See Appendices 1 — 4 for detailed guidance on using,
maintaining, and storage of pH meters and probes commonly used
by ISB. Never store probes in DI water; tap water or pH buffer 4.0 is
preferred.

All field meters should be calibrated before and checked after

sampling activities daily. The calibration data should be entered on a
meter calibration sheet (Figure 10).

Multiparameter YSI or Hydrolab Meters

The Hydrolab and YSI meters used by ISB all have the same basic
method for calibration. A training outline for each meter used by ISB is
listed in Appendices 1 - 4. Copies of the manufacturer’'s instruction
manual are located in the ISB calibration room.

Accumet AP Series (Fisher Scientific) Handheld pH Meters

The Accumet handheld pH meter is a stand-alone pH meter (it does not
measure any other parameters beyond pH). See Appendix 2 for detailed
guidance on using, maintaining, and storage of the Accumet AP61 pH
meter which is typically used in conjunction with the YSI 85 meter. A copy
of the manufacturer’s instruction manual is located in the ISB calibration
room.
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5. SPECIFIC CONDUCTIVITY/SALINITY

The specific conductance (conductivity) of a solution is a measure of its ability to
carry an electrical current. This ability depends on the presence of ions, their total
concentration, mobility, valence, and relative concentrations, and on the temperature
of measurement. Specific conductance is the conductance afforded by 1 cc (ml) of a
solution of electrolyte and is reported in micromhos per centimeter (pumhos/cm).
Specific conductance measurements are used in water analysis to obtain a rapid
estimate of the dissolved solids content of a water sample.

51 Specific Conductivity Meter Calibration - Detailed meter guidelines for
calibrations are listed in Appendices 1 - 4. Copies of manufacturer’s
instruction manuals are found in the ISB calibration room.

Note: All field meters should be calibrated before and checked after
sampling activities daily. The calibration data should be entered on a
meter calibration sheet (Figure 10).

52 Additional Calibration Information

e Acceptance Criteria: Calibrate instrument within £10% of the
calibration standard'’s true value.
e Always calibrate with fresh, certified conductivity standards.

6. SECCHI DISK TRANSPARENCY

A measurement of water transparency obtained by observing a specially marked,
circular disk which is lowered through the water column until it is not visible. This
measure of the point at which the disk is non-visible is considered the secchi depth.

6.1. Secchi disk use (Figure 11)

6.1.1. Conditions for secchi disk readings
a. Shaded, protected side of boat.
b. Minimal waves or ripples, if possible.
c. Do not wear sunglasses while taking the secchi depth reading.

NOTE: Any departure from these conditions should be specifically
stated on the field sheet.
6.1.2. Method

a. Rope should be accurately graduated in meters, 0.1 meter
graduations for the first meter, 0.5 m graduations thereafter.
At a minimum of annually verification of correct graduation is
necessary as rope may stretch with continued use.

b. Observer's eye should be 1 meter above the water surface.

c. Lower the disk into the water to the depth at which the disk
disappears.

d. Lift the disk and record the depth at which it just reappears.

e. Record the average reading from previous 2 steps on field
sheet as Secchi depth reading to the nearest tenth of a meter.

lll. FIELD PARAMETER MEASUREMENTS



ISB STANDARD OPERATING PROCEDURES
Page 38

Revised 12/10/2013

"] 3 m

] 2m
r<lim
i 3 | L B T O S a1
3™ . Record Secchi Depth as | -+ [_)lbl‘ lm:f?(.l :;IO:]‘ 1y l'!lmvl it
average of . [l reappears 1o e view

step 1 & 2 in
tenths of meters

ﬁ d—lf"t -Disk lowered slowly until it

disappears from view

Figure 11. Secchi Disk

7. LIGHT ATTENUATION

The measurement of the decrease in light intensity through the water column as
depth increases due to absorption and scattering effects of water molecules.
7.1. Light Attenuation is calculated by obtaining a vertical profile of light, using a
PAR (photosynthetically active radiation) meter.
7.1.1. PAR Meter Preparation
a. Obtain an independent datalogger such as LI-COR LI-1400.
b. Connect a deck sensor and an underwater sensor to the LI-
1400. Make sure the correct calibration factors are entered for
each probe. All calibration factors are supplied by the
manufacturer.
c. Place the deck sensor on the boat where it will not be shaded.
7.1.2. Methods
a. Lower the underwater sensor on the SUNNY, not shaded, side
of the boat to a depth about 10 cm to represent the surface.

b. Once readings stabilize, record the values from both sensors
(ME/m?/s), along with the water depth of the underwater
sensor. Log the values in the datalogger.

c. Lower the underwater sensor to 0.5 m (6"), allow the values to

stabilize and record the values from both sensors, along with
the water depth of the underwater surface.
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d. Repeat at the following schedule:
e Shallow Sites (< 2 m) — Every 0.5 m interval;

e Nominal depths (>2 <10 m) — Every 0.5 m (near surface)
and very 1 m interval to near bottom (0.5 m off-bottom)

e Deep Sites (>10 m) — 0.5 m (near-surface) and every 1 m
interval to 10 m, than at 5 m intervals, thereafter, to
near-bottom (0.5 m off-bottom)

NOTE: Follow schedule, unless specified differently for the
individual sampling project.

e. If the meter impacts the bottom, allow 2-3 minutes for the
disturbed conditions to settle before take the reading.

f. If the light measurements become negative before reaching
the bottom, terminate the profile readings at that depth.

8. REFERENCE POINT-TAPE-DOWN MEASUREMENT

Reference point-tape-down is a procedure for determining relative vertical distance

between fixed bridge points and stage of a water body below the bridge structure.
8.1. Procedure for Reference Point-Tape-Down

a. Use a weight-tape gage consisting of a graduated (0.1 ft) steel tape
to which is fastened a small cylindrical weight (dimwap) of known
length.

b. Locate reference point (RP) as documented on the station location
sheet. They are often located on the outer edge of bridge railings.

c. Measure by suspending the weight-tape from the reference point
(measuring) to the water surface.

d. The reference point value is indicated by direct reading of the
suspended tape where it intercepts the fixed reference point. Read
from the top of the bevel if the reference point is beveled.

e. Record measurement and add on the length of the weight.

9. STAGE MEASUREMENTS

These procedures are for use at U.S. Geological Survey permanent stream gauging
stations.

9.1 Obtaining Stage Measurements

Follow instructions in the USGS publication Stage Measurements at
Gauging Stations, Book 3, Chapter A7, United States Department of the
Interior, Geological Survey, 1968. http://pubs.usgs.gov/tm/tm3-a7/pdf/tm3-

a7.pdf
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9.1.1  Prior to Sampling

a. Obtain permission from the USGS district chief to read the
stage measuring devices in the instrument shelters.

b. Obtain on the job training by USGS personnel as to how to
read the stage measuring devices.

9.1.2 Stage Measuring Devices
o Staff gage
e Wire weight gage
o Electric-tape instrument
o Automatic digital recorder
e Graphic recorder (bubble meters)
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IV. WATER SAMPLE COLLECTION AND PRESERVATION

1. BOTTLES AND PRESERVATION

Surface water, soil or sludge samples for submittal to the DWR Chemistry Laboratory
(the Lab) must be collected using Lab and EPA approved containers, and in accordance
with approved collection, preservation and holding times. The Lab maintains a website
with links to the approved preservation and holding times for all parameters for which
the laboratory analyzes:

http://portal.ncdenr.org/c/document_library/get file?uuid=719b475c-c4a7-44c7-86a7-
1804bbd432c9&groupld=38364. Field staff are responsible for being familiar with the
Lab’s procedures and following them accordingly. Preservatives can be added by
pipette or pre-measured vials depending on the sensitivity of parameter being
measured. If a parameter is not on the Lab’s website, speak with the appropriate lab
staff to determine how to proceed. Any samples submitted to the Lab must be
accompanied by a Lab Sheet (Chapter 2-Figure 6). Immediately after sampling,
labeling, and chemical preservation, samples are placed in coolers on ice, along with a
temperature blank. Once samples arrive at the laboratory, support staff check the
temperature blank (included in each cooler) to ensure that they are in appropriate
temperature range (4 + 2°C), assign lab tracking numbers, and distribute them to the
appropriate analytical units. Any samples not meeting temperature, holding time, or
preservation requirements or are otherwise not submitted in accordance with the SOP
are subject to rejection as per Section 13: Corrective Actions of the Laboratory Section
QAM. Laboratory staff will attempt to contact collector by phone or email before
rejecting. If conditionally accepted, the laboratory will document the anomaly with a
Sample Condition Upon Receipt (SCUR) and/or Sample Anomaly Report (SAR) form
and include copies with the final analytical report. Results from anomalous samples will
be reported using the appropriate qualification code(s).

2. COLLECTION METHODS FOR CONVENTIONAL PARAMETERS

Collection for majority of the conventional parameters can be done by the multiple
methods introduced in Chapter 1, “Sample Collection Types”. The following section
is an overview of the types of parameters collected by DWR along with the required
sample size, bottle type, preservative method and holding time.

Note: There are some parameters that can ONLY be collected as a surface grab at
0.15 m below the surface and will be stated in the collection method statement.
Although, holding times vary from hours to days, all samples collected should be
submitted to the laboratory as soon as possible.

2.1. BOD 5 — Day (Biochemical Oxygen Demand) - This test determines the
amount of organic material in wastewater and surface waters by
measuring the oxygen consumed by microorganisms in decomposing
organic constituents. The test consists of the determination of dissolved
oxygen prior to and following 5-day incubation of the sample at 20°C, thus
establishing the amount of oxygen used.
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2.1.1 Collection method.:
a. Collect sample in a 1-liter plastic bottle.
b. Deliver within 48 hours
c. Cool to 4°C
d. For WWTP effluents, collect the sample ahead of disinfection
when possible.

2.2. COD (Chemical Oxygen Demand) - measures pollution strength (Sawyer &
McCarty, 1967). It is a measure of the amount of oxygen required to
oxidize organic and oxidizable inorganic compounds in wastewater and
surface waters.

221 Collection method:

a. Collect sample in a 200 ml plastic bottle
b. Acidified the sample with HoSO4 to pH <2.

c. Cool the sample to 4°C
d. There is a 28 day holding period.

2.3. Coliform - Fecal coliform bacteria are superior to total coliforms as indicators
of possible pathogenic contamination of water. The total coliform group
includes organisms, principally of the aerogenes group, that are not
necessarily of fecal origin. The aerogenes may be a considerable portion
of the total coliforms on occasion. They may have no sanitary significance
since they can come from soils and vegetation especially grains.
Essentially all fecal coliforms, on the other hand, are of fecal origin and
therefore potentially are accompanied by pathogens.

2.3.1. General Collection Methods

a. Collect sample with a 250 ml wide-mouth sterile plastic bottle
supplied by the DWR Laboratory. These bottles must contain
sodium thiosulfate and EDTA reagents.

b. Coliform sample is always collected as a surface grab sample.
In no case should composite samples be collected for
microbiological examination.

c. Do not rinse bottle with sample, but fill it directly to within 1-2
inches from the top to allow mixing of the sample before
analysis.

d. Use caution to avoid contaminating the sample with fingers,
gloves, or other materials.

e. Cool to 4°C and return to lab in less than 6 hours from time
of collection. The DWR Lab will analyze any coliform samples
that are received in less than 24 hours; however, the data may
not be acceptable for some uses due to extended holding
time.
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2.3.2. Surface Sampling By-Hand

a.

b.

Grab sample should be collected directly into the sample
bottle.

Remove the bottle top to protect bottle and cap from
contamination; avoid touching the inside of the bottle and cap.

Grasp the bottle securely near the base with one hand and
plunge the bottle mouth down into the water to avoid surface
scum. Position the bottle towards the current flow and away
from the hand of the collector, the shore, the side of the
sampling platform, or boat. The sampling depth should be
0.15m below the water surface.

If the water body is static, create an artificial current by moving
the bottle away from the sampler while tipping the bottle
slightly to allow water to enter.

Tip the bottle slightly upwards to allow air to exit and the
bottle. Fill the bottle to within 1-2 inches of the top.

After removal of the bottle from the stream, tightly stopper and
label the bottle.

2.3.3. Surface Sampling by Weighted/Cage Bofttle Frame (Figure 4, pg. 19)

a.
b.

Remove the cover and lower the device to the water.

It is preferable to use nylon rope which does not absorb water
and will not rot.

Swing the sampling device downstream and then allow it to
drop into the water while pulling on the rope so as to direct the
bottle upstream.

Pull the sample device rapidly upstream and out of the water,
simulating the scooping motion of grab sampling.

Take care not to dislodge dirt or other material from the
sampling platform.

2.4, Residue (Solids) - Residue refers to solid matter suspended or dissolved in

water or wastewater.
2.4.1. Residue Types
a. Total Residue - is the term applied to the material left after

evaporation of a water sample, and its subsequent drying in
an oven at a defined temperature. Total residue includes
nonfilterable residue and filterable residue. Also known as
Total Solids.

Nonfilterable Residue (Suspended) - the portion of total

residue retained by a filter. The concentration of other water
quality parameters is related to suspended solids since the
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solid structure may contain biochemical and chemical oxygen
demand materials, trace metals, nutrients, pesticides, and
toxic or hazardous materials absorbed on the surface. Also,
known as Total Suspended Solids.

c. Filterable Residue (Dissolved) - the portion of total residue that
passes through the filter. Dissolved solids consist mainly of
inorganic salts, small amounts of organic matter, and
dissolved gasses. Also called Total Dissolved Solids.

d. Volatile and Fixed Residue - the residue remaining after
ignition for 1 hour at 550°C represents the ash or fixed solids,
and the weight loss incurred is a reasonably accurate
measure of organic matter or volatile solids.

2.4.2. Collection method: Use a 500 ml plastic bottle to collect each type of
residue sample and cool to 4°C. The sample has a holding time of
7 days.

2.5. Alkalinity/Acidity - Alkalinity is a measure of the buffering capacity of water -
the power of the water to neutralize hydrogen ions - and it is expressed in
terms of an equivalent amount of calcium carbonate. Alkalinity is caused by
the presence of carbonates, bicarbonates, and hydroxides. Acidity is the
power of the water to neutralize hydroxy ions - and it is expressed in terms
of an equivalent amount of calcium carbonate. Acidity is a result of the
presence of free carbon dioxide, strong mineral acids, weakly dissociated
acids, salts of strong acids, and weak bases.

251 Collection method: Collect sample with a 200 ml (for each
parameter) plastic bottle, cool to 4°C. Holding time is 14 days.
2.6. TOC (Total Organic Carbon) - Measures the organic carbon present in

water. When an empirical relationship can be established between TOC,
BOD, and COD, the TOC provides a quick and convenient way of
estimating the other parameters that express the degree of organic
contamination.

2.6.1 Collection method: Collect sample with a 200 ml plastic bottle, add
H3PO4 to pH <2 and cool to 4°C. Holding time is 28 days.

2.7. Turbidity (Clarity of Water) — measured in Nephelometric Turbidity Units
(NTU). Turbidity is an expression of the optical property that causes light
to be scattered and absorbed rather than transmitted in straight lines.
Turbidity in waters is a result of suspended matter such as clay, silt, finely
divided organic and inorganic matter, soluble colored organic compounds,
and plankton and other microscopic organisms.

2.7.1  Collection method: Collect sample in a 200 ml plastic bottle, cool to
4°C. The sample should be protected from light. The sample must
be received by the lab in less than 48 hours.

2.8. Chloride - Chlorides are found in most natural waters. They may be of
natural mineral origin or artificially introduced. Chloride concentrations are
higher in wastewater than in raw water because sodium chloride (NaCl) is
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a common article of diet and passes unchanged through the digestive
system (American Public Health Association, 1992). Industrial processes
also increase chlorides in wastewater effluents.

2.8.1. Collection method: Collect sample in a 500 ml plastic bottle, typically
collected directly from the water body as a surface grab (0.15m
deep). Cool to 4°C. Holding time is 28 days.

2.9. Chlorophyll a and Algal Biomass

2.9.1. Chlorophyll a - Chlorophyll a is the photosynthetic green,
photosynthetic pigment contained in plants. The measurement of
this pigment provides an estimate of algal biomass.

Collection method: Use a 500 ml wide-mouth opaque plastic
bottle to collect the sample. Cool to 4°C. Sample must be
received by the laboratory in less than 24 hours.

2.9.2. Algae - Algae are used as biological indicators of water quality. By
determining the types and quantity of algae present in a water body
and utilizing physical and chemical data collected at the same time,
inferences can be made concerning the trophic state of a water
body. Algae are sampled from the water column (phytoplankton),
attached to rocks and debris (periphyton), and from floating mats
(filamentous/nuisance growths). The primary type sampled by
DWR is phytoplankton, although all forms of algae can be sent to
the Ecosystems Branch Laboratory of the Environmental Sciences
Section for analyses.

Collection method: Samples for phytoplankton should be taken
with an integrated depth sampling device (Labline water
sampler).

a) This device should be lowered to twice the secchi depth
(approximately 1% light penetration) and slowly raised to
the surface.

b) Pour sample into a 500 ml plastic disposable bottle and
preserve with approximately 2.5ml of modified Lugol's
solution or until a dark straw color is reached.

c) If a Labline is unavailable, a surface grab sample can be
taken.

d) Scoop samples are taken only when no quantitative
methods are possible or as an additional sample for ease
in identification. Live samples are taken as above
(Labline preferred) but are not preserved. Cool to 4°C.
Send to the Lab or EU lab in less than 24 hours.

2.9.3. Chlorophyll a and Algal Sample Submittal Procedure

a. Samples should then be sent to the Central Laboratory along
with nutrient and chemical samples.
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b. Bloom samples should include one preserved and one

C.

unpreserved (live) phytoplankton sample along with
chlorophyll a and nutrient samples and a completed bloom
form. Bloom forms and modified Lugol's solution (for
preservation) are obtained from the Ecosystems Branch in
Raleigh.

After samples are logged in at the Central Lab and with the
Ecosystems Group, they are analyzed per the Ecosystems
Branch's SOP manual.

2.9.4. Parameters collected in conjunction with phytoplankton samples.
a. Physical Parameters- Are measured at the surface and at

every meter or half meter from the surface to bottom according
to depth. Parameters include:

1. Temperature

Dissolved Oxygen

pH

Secchi Depth

Conductivity

Salinity should be taken where appropriate.

Chemical samples Include ammonia/ammonium,

nitrate/nitrite, total Kjeldahl nitrogen, orthophosphate, total
phosphorous, and chlorophyll a are required to accompany
phytoplankton samples.

SISIENNTEN

NOTE: Check with the lab prior to sampling for orthophosphate to

C.

ensure analysis capabilities.

Map showing the location of the sampling site and/ or GPS
coordinates.
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2.10. Color - Color in water may result from the presence of natural metallic ions
(iron and manganese), humus and peat materials, plankton, weeds, and
industrial wastes. True color is the color of water from which turbidity has
been removed by filtration or centrifugation. The term apparent color
includes not only color due to substances in solution, but also that due to
suspended matter. Apparent color is determined on the original sample
without filtration or centrifugation. In stream samples, unaffected by
industrial wastes, usually only true color is analyzed. In some highly
colored industrial wastewaters, color is contributed principally by colloidal
or suspended material. Therefore, apparent color may be a more
appropriate measure for samples related to industrial wastewaters.

The color value of water is extremely pH dependent and increases as the
pH of the water is raised. Therefore, always measure in-situ pH and
specify the pH at which the color is determined.

2.10.1. Accepted Methods to Determine Color

There are three accepted methods to determine color (USEPA,
1994): Platinum-cobalt, spectrophotometric and ADMI. Each of
these methods yields different information. Their proper uses and
interpretations must be reviewed to determine the appropriate test
based on the purpose of the sampling.

2.10.2 Collection method: Use a 200 ml plastic bottle to collect a surface
grab sample. Cool sample to 4°C. Sample must be submitted to the
lab in less than 48 hours.

2.11. Chromium, Hexavalent [Cr *®] - The principal chromium emissions into

surface waters are from metal-finishing processes such as electroplating,
pickling, and bright dipping. Uncontrolled emissions have great potential
for contaminating the fresh waters with the relatively toxic form, Cr (+6).
Other smaller discharges of Cr *® are from the additive in circulating
cooling waters, laundry chemicals, and animal glue manufacture.

211.1 Collection method: Collect sample in a 200 ml plastic disposable
bottle and cool to 4°C. Sample must be submitted to the lab in less
than 24 hours.

NOTE : Lab should be notified that this sample will be submitted for
analysis prior to sample collection.
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Cyanide (CN") - Cyanides occur in the effluents from gas works and coke

ovens, from the scrubbing of gases at steel plants, from metal cleaning
and electroplating processes, and from chemical industries. Most of the
cyanide in water is in the form of HCN (hydrogen cyanide). Toxicities may
vary markedly with pH and a given concentration that is innocuous at pH 8
may become detrimental if the pH is lowered to 6 or less. In natural
streams, cyanides deteriorate or are decomposed by bacterial action, so
that excessive concentrations may be expected to diminish with time.

2.12.1 Collection method:

a. Use two 1 liter plastic bottles collect a surface grab sample
directly from the water body.

b. Add NaOH to pH>12 and 0.6g of ascorbic acid if sample
contains residual chlorine.

c. Cool sample to 4°C.

d. Sample has a holding time of 14 days.

Fluoride (F7) - Fluoride at 0.8 to 1.5 mg/l in drinking water aids in the

reduction of dental decay, especially among children. Fluorides in high
concentrations are not a common constituent of natural surface waters,
but they may occur in detrimental concentrations in ground water.
Fluorides are used as insecticides, for disinfecting brewery apparatus, as
a flux in the manufacture of steel, for preserving wood and mucilage, for
the manufacture of glass and enamels, in chemical industries, and water
treatment. While not normally found in industrial wastes, they may be
present in traces, or in higher concentrations resulting from spillage.

2.13.1 Collection method:

a. Use a 500 ml plastic bottle to collect a surface grab sample
directly from the water body.

b. Sample must be cooled to 4°C.

c. Holding time is 28 days.
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2.14. Formaldehyde - (HCHO) formaldehyde is a colorless gas with a pungent
odor. It is usually stored and transported as an aqueous solution
containing 37-50% formaldehyde by weight and 1-15% methanol.
Formaldehyde is used in the production of urea-formaldehyde and phenol-
formaldehyde resins. These resins are used in the production of plywood,
particleboard, foam insulation, and a wide variety of molded or extruded
plastic items. Formaldehyde is intensely irritating to mucous membranes
and the National Institute for Occupational Safety and Health recommends
that formaldehyde be handled as a potential occupational carcinogen.
Formaldehyde is used for preserving biological specimens.

2.14.1 Collection method:

a. Collect surface grab sample in a 500 ml disposable plastic bottle

b. Sample must be cooled to 4°C.

c. Although no holding time is specified for this sample, it should
be submitted to the lab as soon as possible.

2.15. HEM: Grease and Oil - For the grease and oil analysis; groups of

substances with similar physical characteristics are determined
guantitatively on the basis of their common solubility in
trichlorotrifluoroethane (Freon). Grease and oils, either vegetable oil and
animal fats or mineral hydrocarbons, when introduced to surface waters,
are found floating on the surface, emulsified or solubilized in the water
column, or settled on the bottom as a sludge. Potential contributors to oil
pollution are all agencies engaged in productions, transportation, handling,
and use of oil. Also, ships, railroads, civic dumps, salvage dumps,
machining operations, and the most notable - garages and filling stations.
Grease from animal and vegetable oils enters waterways from food
processors and restaurants. Surface waters are at all times to be kept
virtually free from oil or grease, not only for esthetic reasons and taste and
odor problems for domestic water supply, but evidence has demonstrated
both acute lethal toxicity and long term sublethal toxicity of oils to aquatic
organisms.

2.15.1 Collection method:

a. Collect 2 liters (two 1 liter glass wide mouth mason jars, Teflon-
lined caps) of sample.

b. A surface grab sample at 0.15 m deep is the only collection
method.

c. Acidify the sample with HCL or HoSO,4 to pH <2.

d. Sample must be cooled to 4°C Holding time for this sample is
28 days.
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Total Hardness - Hard waters are generally considered to be those waters
that require considerable amounts of soap to produce a foam or lather and
that also produce scale in hot water pipes, heaters, boilers, and other units
in which the temperature of water is increased materially. In general,
surface waters are softer than ground waters. The hardness of water
reflects the nature of the geological formations with which it has been in
contact. Natural sources of hardness principally are limestone that are
dissolved by percolating rainwater made acid by dissolved carbon dioxide.
Industrial and industrially related sources include the inorganic chemical
industry and discharges from operating and abandoned mines.

Classification of water by hardness content (Conc., mg/l CaCOg3) (USEPA,
1976).

Soft 0-75
Moderately Hard 75 - 150
Hard 150 - 300
Very Hard 300 and Up

The constituents that impart hardness to water are polyvalent cations,
chiefly calcium (Ca*™*) and magnesium (Mg++). These form insoluble
complexes with a variety of anions (HCO3", SO4", CI', NO3", SiO3"). By

convention, hardness is reported on the basis of equivalence as mg/I
calcium carbonate (CaCO3).

The DWR Lab is no longer analyzing samples for Total Hardness,
therefore, when a total hardness sample is required, a nitric acid (HNOs)-
preserved sample must be submitted for Ca and Mg (see section 2.23).
Once the Ca and Mg results are received from the lab, total hardness is
calculated using the following formula:

Total Hardness, mg/L = 2.497[Ca, mg/L] + 4.118[Mg, mg/L]

2.16.1. Collection method:

a. Sample must be collected as a surface grab (0.15 m from the
surface) in a 500 ml plastic bottle.
b. Acidify the sample with HNO3 to pH <2 and cool to 4°C.

c. Holding time is 6 months.

Specific _conductance (Specific Electrical Conductance) - The specific

conductance (conductivity) of a solution is a measure of its ability to carry
an electrical current. This ability depends on the presence of ions, their
total concentration, mobility, valence, and relative concentrations, and on
the temperature of measurement. Specific conductance is the
conductance afforded by 1 cc (ml) of a solution of electrolyte and is
reported in micromhos per centimeter (umhos/cm). Specific conductance
measurements are used in water analysis to obtain a rapid estimate of the
dissolved solids content of a water sample. This measurement is normally
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made using a field meter; however, the following procedure can be used if
necessary.

2.17.1. Collection method:

a. Use a 200 ml plastic bottle collected as a surface grab (0.15 m
from the surface).

b. Sample should be cooled to 4°C.

c. Holding time is 28 days.

2.18 MBAS - Methylene-Blue-Active Substances - This test determines

surfactants with no specificity, so the materials determined are
designated as MBAS. This method depends on the formation of a blue
salt or ion pair when methylene blue, a cationic dye, reacts with anionic
surfactants. Surfactants are organic materials, which have the property of
being surface active in aqueous solution. All surfactants have rather large
polar molecules. One end of the molecule is particularly soluble in water
and the other is readily soluble in oils. The surfactants include soaps,
detergents, emulsifiers, wetting agents, and penetrants. Of these
substances, the synthetic detergents are most important and are used in
the greatest amounts. Presently, about 80 percent of all synthetic
detergents are of the anionic type, and the MBAS method determines the
presence of these surfactants. The most widely used anionic surfactant is
linear alkylbenzene sulfonate (LAS). The detergent manufacturing industry
changed to the production of LAS because it is more readily
biodegradable than the older ABS (alkyl benzene sulfonates).

2.18.1 Collection method:

a. The lab must be notified that this sample will be collected
and submitted for analysis.

b. Use a 500 ml plastic bottle to collect a surface grab sample
(0.15 m from the surface).and cool to 4°C.

c. Sample must be returned to the lab in less than 48 hours.

2.19. Phenols (CgH50H) - An aromatic compound known as carbolic acid. In

concentrated solution, phenol is quite toxic to bacteria and is widely used
as a germicide. Phenol is obtained from coal tar and manufactured
synthetically. It is used extensively in the synthesis of organic products,
particularly phenolic-type resins. Phenolic wastes arise from the distillation
of wood, from gas works, coke ovens, oil refineries, chemical plants, and
from human and animal refuse.

2.19.1. Collection method:

a. Use two- 1 liter glass (phenol bottles) bottles to collect a
surface grab (0.15 m from the surface)
b. Acidified the sample with HoSO4 to pH <2.

Cool the sample to 4°C
There is a 28 day holding period.

oo
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2.20. Sulfate (SO4) - The sulfate ion is one of the major anions occurring in

natural waters. Sulfates occur as the final oxidized state of sulfides,
sulfites, and thiosulfates. Sulfates may also occur as the oxidized stage of
organic matter in the sulfur cycle. Sulfates may be discharged in
numerous industrial wastes, tanneries, sulfate-pulp mills, textile mills, and
other plants that use sulfates or sulfuric acid. Sulfate is important to public
water supplies because of its cathartic effect upon humans when it is
present in excessive amounts (upper limit-250 mg/l U.S.P.H.S.). Sulfates
are of considerable concern to wastewater treatment plants because of
odor and sewer corrosion problems resulting from the reduction of sulfates
to hydrogen sulfide (H,S or hydrosulfuric acid in an aqueous solution).

2.20.1. Collection method:

a. Sample should only be collected as a surface grab sample.

b. Collect a surface grab (0.15 m from the surface) in a 500 ml
plastic bottle

c. Cool the sample to 4°C.

d. Sample has a hold time of 28 days

2.21. Sulfide (S7) - Sulfides are constituents of many industrial wastes tanneries,
paper mills, chemical plants, and gas works. Sulfides are also generated
in sewage and some natural waters by the anaerobic decomposition of

organic matter. Sulfides react with hydrogen ions to form HS™ or H,S.
The toxicity of sulfides derives primarily from H,S rather than from the

hydrosulfide (HS") or sulfide (S™2) ions. H,S is very toxic and has claimed

the lives of numerous workmen in sewers, but owing to the unpleasant
taste and odor (rotten eggs), most persons or animals avoid consuming a
harmful dose.

2.21.1. Collection method:

a. Samples should only be collect as a surface grab.

b. Collect three- 40 ml glass VOA vials with Teflon-lined septum
directly as a surface grab (0.15 m from the surface)

Allow the sample to overflow the vial.

Add 0.1 ml of 2N zinc acetate plus 6N NaOH to pH >9.

cap the vial when sample is overflowing ,leaving no air space
Cool the sample to 4°

Holding time is 7 days.

@~pao
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Phosphorous and Nitrogen (Nutrients) - Phosphorus occurs in natural

waters and in wastewater almost solely as phosphates. Evidence indicates
that high phosphorus concentrations are associated with accelerated
eutrophication of waters when other growth promoting factors are present,
and aquatic plant problems develop in reservoirs and other standing waters
at phosphorus values lower than those critical in flowing streams.

Nitrogen is one of the fertilizing elements essential to the growth of algae.
Such growth is often stimulated to an undesirable extent in bodies of water
that receive excess inputs of nitrogen from either point or nonpoint sources.

2.22.1 Nutrient Types

a.

NH; (Ammonia) - In surface or ground waters, ammonia
results from the decomposition of nitrogenous organic matter.
It may also result from the discharge of industrial wastes from
chemical or gas plants, from ice plants, or from scouring and
cleaning operations where ammonia water is used. The
conversion of ammonia to nitrites and nitrates by bacteria
requires oxygen, and so the discharge of ammonia nitrogen
and its subsequent oxidation can seriously reduce the
dissolved oxygen levels in rivers and estuaries.

TKN (Total Kjeldahl Nitrogen) - Analytically, organic nitrogen
and ammonia can be determined together and are referred to
as Kjeldahl nitrogen, a term that reflects the technique used in
their determination.

NO, + NOs (Nitrites + Nitrates) - Nitrites are quickly oxidized to
nitrates.  Nitrates are the end product of the aerobic
stabilization of organic nitrogen. Nitrates also occur in
percolating ground waters as a result of excessive application
of fertilizer or leaching from septic tanks. Nitrates are seldom
abundant in natural surface waters because of uptake by
plants.

Total P_(Phosphorus) - Phosphorus occurs in natural waters
and in wastewater almost solely as phosphates. High
phosphorus concentrations are associated with accelerated
eutrophication of waters when other growth promoting factors
are present.

PO, (Orthophosphate) - Orthophosphate is used as fertilizer

and is applied to agricultural and residential cultivated land
where it is carried into surface waters with storm runoff.
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2.22.2 Collection Methods for Unfiltered Nutrients
(NH3, TKN, NO»+NO3, and Total P)

a.
b.

c.
d.

Use a 500 ml plastic disposable bottle for sample collected.

Acidify the sample with H,SO,4 to pH<2 (to 500 ml sample add
2.0 ml 25% H,SO, Note: Addition of an excessive amount of
acid will interfere with the sample analysis

Cool the sample to 4°C.

Holding time is 28 days.

2.22.3.  Collection Method for PO, and Dissolved P (Filtered Nutrients)

This water sample must be filtered in the field. A detailed Standard
Operating Procedure for field filtering using a vacuum pump can be
found in Appendix 6. Be careful- do not allow filter residue to touch
filter apparatus or forceps.

a.
b.

C.
d.
e.

Use a 200 ml plastic bottle for each sample.

Dissolved P sample is acidized to pH <2 by adding 25%
H2S 0.

Dissolved P and PO, samples must be cooled to 4°C

Holding time for PO, is less than 48 hours

The holding time for Dissolved P is 28 days.

NOTE: For Turbid Samples - change filters during process.

2.23. METALS- The following metal parameters are collected in one bottle: Cd,
Cr, Cu, Ni, Pb, Zn, Ag, Al, Be, Ca, Co, Fe, Li, Mg, Mn, Na, K, Ba, As, Se,

Hg.

Whenever metal samples are collected the collection of field pH is
essential. Metals are always collected as a surface grab

Collection method:

a.

b.
c. Cool the sample to 4°C.
d.

Collect 500 ml of sample in a plastic disposable bottle directly
from the water body as a surface grab (0.15 from the surface).
Add HNOs to pH <2.

Metals have a 6 month holding time with the exception of
Mercury (Hg) which is 28 days.

2.23.1. Cadmium (Cd) - In the elemental form, cadmium is insoluble in water.
It occurs in nature largely as the sulfide salt, greenockite or
cadmium blend, often as an impurity in zinc-lead ores. Cadmium is
used in metallurgy to alloy with copper, lead, silver, aluminum, and
nickel. It is also used in electroplating, ceramics, pigmentation,
photography, and nuclear reactors. Cadmium salts are sometimes
employed as insecticides and antihelminthics. Cadmium salts may
be found in wastes from electroplating plants, pigment works, textile
printing, lead mines, and chemical industries. Cadmium has been
shown to be toxic to man when ingested or inhaled.
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2.23.2.  Chromium (Total Cr) - The principal chromium emissions into surface
waters are from metal finishing processes such as electroplating,
pickling, and bright dipping. Other smaller discharges of chromium
are from the additive in circulating cooling waters, laundry
chemicals and animal glue manufacture, leather tanning, and textile
dyeing. Chromium is one of the least toxic of the trace elements.
Chromium is not acutely toxic to humans.

2.23.3.  Copper (Cu) - Copper salts in natural waters are generally the result
of pollution attributable to the corrosive action of water on copper
and brass tubing, to industrial effluents, and algaecide. Copper
salts are used in textile processes, pigmentation, tanning,
photography, engraving, electroplating, insecticides, and
fungicides. Because copper in concentrations high enough to be
dangerous to human beings renders water disagreeable to taste, it
is believed that copper is probably not a hazard in domestic water
supplies. However, copper in water may be disadvantageous or
detrimental for certain industrial uses. In trace amounts, copper
may be beneficial or even essential for the growth of living
organisms. In excessive quantities it has been found toxic to a
wide variety of aquatic forms, from bacteria to fish.

2.23.4. Nickel (Ni) - Nickel toxicity to man is believed to be very low.
Systemic poisoning of human beings by nickel or nickel salts is
almost unknown. Nickel does not merit serious consideration as a
water pollutant, but nickel ions may be detrimental to beneficial
uses. Nickel is toxic to some plants. Nickel is used in metal
plating, batteries, as a catalyst in the preparation of edible oils, and
in solar energy equipment.

2.23.5. Lead (Pb) - Lead is a cumulative poison. The poisoning usually
results from the cumulative toxic effects of lead after continuous,
long-term consumption rather than from occasional small doses.
Lead exists in nature mainly as the sulfide (galena). Some natural
waters contain lead in solution where mountain limestone and
galena are found. Lead may also be introduced into water as a
constituent of various industrial and mining effluents or as a result
of the action of the water on lead in pipes. Atmospheric fallout and
rainout of particulate lead are considered the most significant
sources of lead input into natural surface waters, especially in
urban areas. Storm runoff originating in urban areas will tend to be
high in lead concentration. The low solubility of lead in the aqueous
phase of natural systems and the formation of stable complexes
with organic matter are manifested in the low uptake by some
plants and animals. There are extremely low concentrations of lead
in natural bodies of water in proportion to the concentration in the
beds of lakes and streams. The net effect of these sluggish
dynamics is a high degree of accumulation with prolonged
exposure.
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2.23.6. Zinc (Zn) - Zinc is used extensively for galvanizing, in alloys, for
electrical purposes, in printing plates, for dye manufacture, and
dyeing processes. Zinc salts are used in paint pigments,
cosmetics, pharmaceutics, dyes, and insecticides. Zinc is found in
high concentrations in natural waters in zinc mining areas and in
effluents from metal plating works. In most surface and ground
waters it is present only in trace amounts. There is some evidence
that zinc ions are absorbed strongly and permanently on silt with a
resultant inactivation of the zinc. Zinc has no known adverse
physiological effects upon man except at very high concentrations.
For esthetic considerations, high concentrations of zinc in domestic
water are undesirable. At 30 mg/l, zinc gives water a milky
appearance and causes a greasy film on boiling. It is toward fish
and aquatic organisms that zinc exhibits its greatest toxicity at
much lower concentrations.

2.23.7.  Silver (Ag) - Silver metal is used in jewelry and silverware, in alloys,
for electroplating, and in the processing of food and beverages.
Silver nitrate is used in photography, ink manufacture,
electroplating, coloring porcelain, and as an antiseptic. Traces of
silver can be expected to reach natural waters from such sources.
Silver is bactericidal and toxic at low concentrations.

2.23.8.  Aluminum (Al) - Aluminum is the third most abundant element of the
earth's crust. Aluminum occurs in many rocks and ores and clays,
but never as a pure metal in nature. The metal itself is insoluble,
but many of its salts are readily soluble. Aluminum is not likely to
occur for long in surface waters because it precipitates and settles,
or is absorbed as aluminum hydroxide or aluminum carbonate. In
streams the presence of aluminum ions may result from industrial
wastes or more likely from wash water containing alum from water
treatment plants.

2.23.9.  Beryllium (Be) - A relatively rare element, found chiefly in the mineral
beryl, this substance is not likely to occur in natural waters.
Although the chloride and nitrate forms are very soluble in water
and the sulfate form moderately so, the carbonate and hydroxide
forms are almost insoluble in cold water. Beryllium is used
primarily in metallurgy to produce special alloys, in the manufacture
of X-ray diffraction tubes and electrodes for neon signs, and in
nuclear reactors. Beryllium is not harmful when taken internally
through the digestive tract but has been incriminated in pulmonary
ailments of workers exposed to beryllium dusts.
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Calcium (Ca) - Calcium is the most abundant dissolved cationic
constituent of natural fresh waters. This element is widely
distributed in the minerals of rocks and soils. Calcium carbonate is
frequently found as a cementing agent between mineral particles of
sandstone and other detrital rocks. Calcium is one of the
constituents of hard water and is a scale former in hot water
systems. Prevention of corrosion of cast iron water distribution
systems may be obtained through controlled precipitation of
calcium carbonate. Lime (CaOH,), and dolomite [CaMg(CO3)]

are frequently employed as neutralizing agents in water and
wastewater treatment.

Cobalt (Co) - Cobalt and its salts are used for making alloys, in
nuclear technology, as pigment in the china and glass industry, and
as binders in the tungsten-carbide tool industry. Cobalt has a
relatively low toxicity to man, and traces of cobalt are essential to
nutrition.

Iron (Fe) - Iron interferes with laundering operations, imparts
objectionable stains to porcelain fixtures, and causes difficulties in
distribution systems by supporting growths of iron bacteria. Iron
also imparts a taste to water, which is detectable at very low
concentrations. In addition to corrosion products, natural waters
may be polluted by iron-bearing ground water.

Lithium (Li) - An alkali metal, it is not widely distributed in nature,
being found in a few minerals and in certain spring waters. Lithium
is used in metallurgy, medicinal waters, some types of glass, and,
as lithium hydroxide, in storage batteries. Lithium is toxic at high
concentrations.

Magnesium (Mg) - Magnesium ions are of particular importance in
that they occur in significant concentration in natural waters, and
along with calcium, form the bulk of the hardness reaction.
Magnesium is considered relatively non-toxic to man and not a
public health hazard because, before toxic concentrations are
reached in water, the taste becomes quite unpleasant. At high
concentrations, magnesium salts have a laxative effect, particularly
upon new users, although the human body can develop a tolerance
to magnesium over a period of time.

Manganese (Mn) - Manganese is essential for the nutrition of both
plants and animals. Manganese is undesirable in domestic water
supplies because it causes an unpleasant taste, deposits on food
during cooking, stains, and discolors laundry and plumbing fixtures,
and fosters the growth of some microorganisms in reservoirs,
filters, and distribution systems. Manganese frequently appears in
surface waters as the result of decaying vegetation, in waters with
acid pH values, and acidic waters from coal mine drainage. In
ground water subject to reducing conditions, manganese can be
leached from the soil and occur in high concentrations.
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2.23.16. Sodium (Na) - Sodium salts are extremely soluble in water; any
sodium that is leached from soil or discharged to streams by
industrial wastes will remain in solution. Sodium is the cation of
many salts used in industry and as such is one of the most
common ions in process wastes. Sodium in drinking water may be
harmful to persons suffering from cardiac, renal, and circulatory
diseases.

2.23.17. Potassium (K) - One of the more common elements, potassium is
one of the most active metals, and for that reason it is not found
free in nature but only in the ionized or molecular form. Potassium
is used for fertilizers and some varieties of glass. It is an essential
nutritional element, but in excessive quantities it acts as a cathartic.

2.23.18. Barium (Ba) - Barium ions are not normally present in natural surface
or ground waters in measurable concentrations although they have
been detected in a few springs and in effluents from areas where
barytes, BaSO4, or witherite, BaCO3, are mined. Barium and its

salts are used in the metallurgical industry for special alloys, in the
paint industry, in cements designed to withstand salt water, and in
the ceramic and glass industries. Because of possible toxic effects
on the heart, blood vessels and nerves a surface water supply
standard of 1.0 mg/l was established.

2.23.19. Arsenic (As) - Arsenic may occur in water as a result of mineral
dissolution, industrial discharges, or the application of insecticides.
Arsenic is toxic to humans and accumulates in the body.

2.23.20. Selenium (Se) - Elemental selenium is practically nontoxic, but
hydrogen selenide and other selenium compounds are extremely
toxic and resemble arsenic in their physiological reactions.
Selenium poisoning occurs mostly among livestock, and the toxic
effects appear to be associated with the consumption of high
concentrations of selenium in food, such as locoweed or grains
grown in soils with high concentrations of selenium, rather than
from water consumption. Selenium occurs in sulfur deposits,
sulfides of metals, volcanic emissions, sedimentary rocks, organic-
rich soils, and coal. Selenium is used in the electronics industry,
xerographic copying machines, photoelectric cells, glass and
ceramics, pigment manufacture to color plastics, paints, enamels,
inks, and rubber. It is also used as a component of plating
solutions. It can also be found in discharges from coal-fired power
plants.

2.23.21. Mercury (Hg) - Mercury and mercuric salts are considered to be
highly toxic to humans and aquatic life. Elemental mercury is inert
chemically and insoluble in water, and is not likely to occur as a
water pollutant. Mercuric salts occur in nature chiefly as the sulfide
HgS, known as cinnabar, but numerous synthetic organic and
inorganic salts of mercury are used commercially and industrially.
They are used in medicinal products, disinfectants, detonators,
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pigments, and photoengraving. @ Many of the mercuric and
mercurous salts are highly soluble in water.

3. PESTICIDES AND ORGANICS

3.1. Pesticides - Pesticides are any substance or mixture of substances intended
for preventing, destroying, repelling, or mitigating insects, rodents, fungi,
viruses, or weeds, and other forms of plant or animal life considered to be
pests. Pesticides are categorized into three groups:

e Inorganic - arsenicals, mercurials, borates, and fluorides

e Synthetic organic - chlorinated hydrocarbons, organic phosphates,
and thiocarbamates

e Natural organic - rotenone, pyrethrum, and nicotine

Pesticides may also be classified by their biological usefulness as
algaecides, acaricides, fungicides, and herbicides.

3.2. Organics - All organic compounds contain carbon in combination with one
or more elements.

3.3. Collection Methods
3.3.1. Pesticides, semivolatile organics, and acid herbicides

a. Collect each sample (Pesticides, semivolatile organic & acid
herbicides) into a separate 1 gallon amber glass jug with a
Teflon-lined cap.

b. The sample is collected directly from the water body as a
surface grab (0.15m deep).

c. Add sodium thiosulfate and cool to 4°C.
d. Holding time is 7 days.

3.3.2. Purgeable Organics (VOA)
a. Collect sample into three-40 ml Teflon vials, remove cap
underwater.
b. When collecting in waters with no chlorine, use vials pre-
preserved by the Central Laboratory with sodium bisulfate
(NaHSOy).

c. The vial should be filled and capped underwater (0.15m deep)
with no air space in the vial. While keeping lid and bottle
under water gently rock the lid and bottle to remove air
bubbles (unless bottle is pre-preserved). The volatile organics
vials should be completely filled to prevent volatilization, and
extreme caution should be exercised when filling a vial to
avoid any turbulence that could also produce volatilization.

d. When collecting in waters where chlorine is present, first
preserve an empty vial with 0.6 g of ascorbic acid before filling
and capping the vial underwater. After capping the vial,
remove the vial above water, uncap, and add 0.25 g of sodium
bisulfate leaving no air space before recapping the vial.
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e. The three vials should be placed in a Ziploc bag in the cooler.
A trip blank is also required. This is a vial filled at the
laboratory with appropriate bottled water and placed in a
Ziploc bag in the same cooler with the other VOA vials.

f. A separate laboratory sheet is filled out for the trip blank and
this sample is used to determine if any contamination has
occurred of the VOA samples.

h. Cool to 4°C.

3.3. Instructions for requesting a pesticide or organic analysis

When a particular pesticide or organic is suspected or known to be
present in a sample, its name should be entered on the laboratory form.
With this information, the laboratory can focus immediately on the
analytical methodology for determining the presence and concentration of
the suspected pollutant and as a result possibly decrease the analysis
time. A list of specific pesticides and organics currently analyzed at the
Laboratory is available online: http://portal.ncdenr.org/web/wag/lab/ops/org
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V. SEDIMENT COLLECTION AND PRESERVATION

1. COLLECTING SUSPENDED SEDIMENT
1.1. Samplers and Applications

For more descriptive information about these samplers see references (Inter-Agency
Committee on Water Resources 1965).

) U.S. DH-48 — When in wadable streams

111

1.1.2.

1121

1.1.2.2

U.S. DH-59 [Equal Width Increment Method (E.W.1.)]

Used When

a.
b.
C.

Too deep for wading but less than 15 feet deep.
From low bridges.
Velocities less than approximately 5 ft/ sec.

Sampling Tips

a.

Set out safety equipment (cones, high visibility vests,
etc.) as necessary and assemble sampling equipment.
Note: Prior to using any sampler, it should be thoroughly
cleaned and inspected.

Rinse sampler with distilled water before the first station
and between stations to wash away any contaminants.

Use the upstream side of bridges if possible.

Go to midstream or the area where most of the flow is
occurring. First sampling point must be made where the
flow is greatest.

Lower and raise the sampler at a consistent rate with the
nozzle oriented upstream to the bottom, immediately
reverse it and raise to above the water surface. Repeat
until jar is filled within approximately 3 inches of the top of
the jar (350-440 cc). Rate must not exceed 0.4 times the
mean velocity and must be fast enough to keep from
overfilling.

If bottle overfills - discard sample, rinse bottle, and collect
again. Use a smaller nozzle or a faster transit rate.

Raise the sampler and pour contents into a cleaned
sample splitter. For cleaning instructions see USGS
references. The sample splitter should be rinsed with
distilled water before the first station and between
stations.

. Sample at the next sampling point and place contents

into a mixing churn.
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i. ldeally try for 3 sampling points, midstream and quarter
points, but the situation might indicate otherwise (if
maximum flow is not midstream). Sampling points
should be equally spaced.

J. If more sample is needed for the churn, take a second
set of samples at the same transit rate at all verticals.

k. Churn sample at a uniform rate of about nine inches per
second. Disc should touch the bottom of the tank on
every stroke and the stroke length should be as long as
possible without breaking the water surface.

[. After churning for about 10 strokes, withdraw sub-samples
and place in % liter bottles. As sub-samples are
withdrawn, maintain churning rate. If there is a break in
withdrawals, the stirring rate must be re-established
before withdrawals can continue.

1.2. Variations on Suspended Sediment Sampling

1.2.1. When suspended materials in the stream are uniformly distributed, a
representative sample can be obtained by sampling vertically at one
location near the center of the flow.

1.2.2. Use surface or dip sampling instead of depth integrated sampling
when:

o Stream velocity is too high.

e Large floating and moving submerged debris is in the stream.
e A depth-integrated sampler is not available.

e The depth of the stream is very shallow.

2. COLLECTING BOTTOM SEDIMENT

2.1. Containers and Volumes
2.1.1. Sample Containers
a. Use certified jars for sediment samples or as indicated by

Chemistry Laboratory.
b. Use Teflon lid or parafilm between jar and lid for nutrients and

all metals.
c. Tin foil can be used between jar and lid for all metals except
aluminum.
d. Use Teflon lid or tinfoil for pesticides.
2.1.2 Required volume

e One pint of sample must be obtained for analyses of metals,
nutrients, and organics.
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3. BOTTOM SEDIMENT SAMPLERS, APPLICATIONS, AND PROCEDURES
For more descriptive information about these samplers see references.
3.1. Ekman grab (Figure 12)

3.1.1. Locations Suitable for Use:

a.

b.
c.
d.

Use in soft finely divided littoral bottoms of lakes, ponds, and
streams that are free from vegetation (sticks, partially decayed
leaves, etc.) as well as intermixtures of sand, stones, and
other coarse debris.

Calm waters.

Low velocity streams.

Low bridges (messenger can damage spring mechanism if
used from high bridges)

3.1.2. Sampling Tips:

a.

b.

Make sure grab is operating correctly. The grab can cause
severe injury. Do not activate unit while holding.

If sampling from a low bridge, it may be advisable on wide
streams to take 3 samples (midstream and quarter sections)
and composite them to form | sample in a Nalgene mixing tub.

Set in open position by locking open the spring operated jaws.

Operating procedures are similar to those of the Petersen grab
starting at step 5.2.6.

Figure 12. Ekman Grab Samplers
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3.2. Petersen grab (Figure 13)
3.2.1. Locations Suitable for Use:

a. Hard bottoms (sand, gravel, marl, clay, etc.).

b. Strong velocities.

c. Very deep water

3.2.2. Sampling Method and Tips

a. Use with hoist because of its weight.

b. Make sure grab is operating correctly and rinse in water at first
station and between stations.

c. Move jaws to open position, bring free end of horizontal
locking bar into position in the locking notch on upper bar,
insert safety pin lock.

d. Swing grab over side, remove safety pin lock, and lower slowly
to bottom.

e. When grab is at the bottom, allow a moment for it to sink into
the bottom then slack off on the line.

f. Resume tension on the line to close grab.

g. Pull grab to surface, swing inboard over a tub and discharge
sample.

h. Place sample in jar. Approximately one pint of sample is
needed.

i. If jaws of grab are jammed due to a stick, rock, or other hard
object, discard sample, clean grab and sample again.

Figure 13. Peterson Grab Sampler
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3.3. Ponar grab (Figure 14)

3.3.1. Locations Suitable for Use:
a. All types of bottoms except the hardest clays.

b.
C.

Strong velocities.
Very deep water

3.3.2. Sampling Method and Tips

a.
b.

Use with hoist because of its weight.

Make sure grab is operating correctly and rinse in water at first
station and between stations.

Move jaws to open position, bring free end of the horizontal
locking bar into position in locking notch on upper bar and
insert safety pin lock.

Remove safety pin lock and lower sampler slowly.

When the grab is at the bottom, wait a minute to allow it to
sink, and then slack off the cable.

Lift the sample maintaining tension and raise steadily and
slowly to surface.

Swing inboard and open sampler over a tub to discharge
sample.

Place sample in jar. Approximately one pint of sample is
needed.

If an object is wedged between the jaws, discard sample,
clean sampler, and sample again.

At the conclusion of sampling, replace the safety pin lock.

Figure 14. Ponar Grab Sampler
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4. BOTTOM CORE SAMPLERS, APPLICATIONS, AND PROCEDURES

4.1. Phleger core sampler (Figure 15.)
4.1.1. Locations Suitable for Use:
a. Use with hoist because of its weight.
b. Use where water is too deep to use hand coring devices.
c. Sampling soft, sandy or semi-compacted sediments.

4.1.2. Phleger Core Sampler Methods

a. Make sure sampler and core tubes are clean and operating
properly, rinse corer at first station and between stations.

b. Lower sampler to bottom, then raise off the bottom
approximately one to two meters.

c. Drop sampler again to collect core.

d. Swing sampler inboard over a Nalgene tub.

e. Remove tube and core, measure out top two inches of core.

f. Place this portion of core into jar.

g. Repeat sampling until approximately one pint of sample is

obtained.

Liner Stop /I-'in Core Barrel
\ Core Cutter

Lead Weight

)

. . Core Catcher
Plastic Liner

PHLEGER CORER

Figure 15. Phleger Corer Diagram
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4.2. Wildco Light Duty Model 2414 Core Sampler
4.2.1. Locations Suitable for Use:
a. Use by hand or on the end of a line.
b. Where sediment is relatively soft.
4.2.2. Wildco Light Duty Model 2414 Core Sampler Methods

a. Make sure sampler and core tubes are clean and operating
properly, rinse corer at first station and between stations.

b. Lower sampler to bottom, raise again and drop if necessary to
take sample.

c. Remove plastic core, measure out top two inches of core.
d. Place this portion of core into jar.
e. Repeat sampling until approximately one pint of sample is

obtained.
4.3, Hand coring device— for shallow water use.
4.3.1 Procedure for hand coring device:

a. Make sure sampler is clean before using. Rinse before first
station and between stations.

Take sample by turning sampler into sediment.
Remove sampler and core.

Measure out top two inches of core.

Place this into jar.

Repeat sampling until approximately one pint of sample is
obtained.

4.4, Hand Sampling Method
a. Face upstream in shallow, wadable streams.
b. Make sure that spoon or scoop has been thoroughly cleaned.

c. Scoop the sample directly into the jar and get a representative
sample. It may be advisable to take several samples and
consolidate (midstream and quarter points).

~®o00T
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VI. STANDARD CLEANING PROCEDURES

1. GENERAL

The procedures outlined in this section are to be used by all personnel to clean
sampling equipment and sample containers prior to field use. These procedures
assure the standard operating procedures (SOP) for the Section; any deviation from
them must be documented in field records and investigative reports.

All equipment and sample containers that are cleaned using these procedures will
be tagged, labeled or marked with the following information:

o Name of person cleaning equipment or containers
o Date equipment or containers were cleaned

e Any deviation from SOP that was employed

All equipment and reusable sample containers used to collect samples will be
identified at the conclusion of sampling activities. Any problems encountered with
the equipment or needed repairs will also be noted. Equipment or reusable sample
containers needing cleaning or repairs should not be stored with clean equipment,
sample tubing or sample containers. Equipment, reusable sample containers,
disposable sample containers, and sample tubing that are not used during the
course of an investigation may not be replaced in storage without being re-cleaned if
these materials are transported to a facility or study site where herbicides,
pesticides, organic or other toxic materials are present or suspected of being
present. All portions of unused coils of tubing that are returned shall be re-cleaned
before being restocked. If these materials are transported to a facility in connection
with a routine inspection or study where toxic or organic materials are not known or
not suspected of being present, they may be placed back in storage without being
cleaned.

Sufficiently clean equipment and sample containers should be transported to the
field so that an entire study can be conducted without the need for cleaning
equipment in the field. However, this will not always be possible when using coring
equipment, dredges, buckets, water samplers, pumps and other such equipment.
Field cleaning procedures are included to cover these special problems. Emergency
field sample container cleaning procedures are also included; however, they should
not be used unless absolutely necessary. Specific cleaning procedures are included
in the following paragraphs.
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2. AUTOMATIC SAMPLING EQUIPMENT
2.1. General Cleaning

2.1.1. For All Automatic Samplers

a.

The exterior and accessible interior (excluding the waterproof
timing mechanism) portions of automatic samplers will be
washed with phosphate free laboratory detergent and rinsed
with tap water.

The face of the timing case mechanism will be cleaned with a
damp cloth.

All sample intake tubing will be discarded after use. Pump
tubing should be cleaned with pesticide grade solvents.

New pre-cleaned, silicone pump tubing (see section on
cleaning tubing) will be installed with the aluminum or Teflon
tubing caps intact.

When using the samplers for collecting samples for metals
and/or organic samples, the metal distributor tubes should not
be used for this purpose.

The automatic samplers should not be used for collecting
samples for organic analyses in the individual bottle mode
since there is no way to properly clean the distributor plate to
remove any residual organic compounds. The sample tubing
headers may not be used to collect samples for organic
analyses for the same reason.

2.2. ISCO Specific Cleaning Procedures

2.2.1. Automatic sampler rotary funnel, distributor and metal tube

a.

b.

c.
d.
e.

Use only for non-organic sample collection using individual
sequential bottles.

Clean with hot water, phosphate free laboratory detergent and
a brush.

Rinse thoroughly with hot tap water.
Rinse thoroughly with distilled water.
Replace in sampler.

2.2.2. Automatic sampler headers

a.

b.

Rinse entire header with hot water, a bottle brush, and
phosphate free laboratory detergent.

Disassemble header and rinse thoroughly with hot tap water,
using a brush to remove particulate matter and surface films.

Rinse plastic portion of the header with 20 percent nitric acid.
Do not use acid on metal parts.

Rinse thoroughly with tap water.
Reassemble header and rinse with distilled water.
Let dry thoroughly and wrap with aluminum foil.
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g. Headers may not be used when collecting samples for organic
analyses.

2.2.3. Glass reusable composite containers (2 2, 3 and 5 gallon capacities)

a. After using, rinse with water in the field, seal with aluminum foil
to keep the interior of the container wet and return to the
laboratory.

b. Wash thoroughly with hot tap water and phosphate free
laboratory detergent, using a bottle brush to remove
particulate matter and surface film.

c. Rinse thoroughly with hot tap water.

d. Wash with 10 percent nitric acid.

e. Rinse thoroughly with tap water (at least 3 times).

f. Rinse thoroughly with distilled water (at least 3 times).

g. Rinse thoroughly with acetone (pesticide grade). Caution:
Acetone must be removed before using. Residual acetone will
interfere with certain analyses.

h. Rinse twice with distilled HZO. Allow to air dry,

i. Cap with aluminum foil or Teflon film.

J. Do not use composite containers used to collect samples at
facilities manufacturing pesticides, herbicides or other toxic or
noxious compounds. These are to be properly disposed of at
the DWR Chemistry Laboratory.

k. Glass composite containers used to collect in-process
wastewater samples at industrial facilities will be discarded
after sampling.

[. Any bottles that have a visible film scale or discoloration
remaining after this cleaning procedure are to be discarded.

2.2.4. Glass sequential sample bottles (automatic sampler base for
sequential mode)

a. Rinse bottles in the field after using with tap water and seal
with aluminum foil or cap for return to laboratory.

b. Rinse thoroughly with hot tap water.

c. Wash with 20 percent nitric acid.

d. Rinse thoroughly with tap water.

e. Place in dishwasher - phosphate free detergent cycle followed

f.

by tap and distilled water rinse cycles.

Replace in covered, automatic sampler base; cover with
aluminum folil for storage.

2.2.5. Bottle siphons

a.
b.

Use a new siphon for each sampling location.

Pre-rinse the 3/8 inch Teflon tubing (used to make siphons for
organic analyses) as in Teflon tubing cleaning instructions.
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Flush the PVC 3/8 inch tubing used for samples other than
those collected for organic analyses with sample before use.

2.2.6. Teflon composite mixer rods
- Use the sample cleaning procedure outlined for glass reusable

composite containers above.

2.2.7. Automatic sampler rubber pump tubing

- Only new pre-rinsed tubing should be used for each automatic
sampler set up

a.
b.
c.
d.

Rinse tubing with hot tap water for five minutes.

Rinse outside of tubing with hexane.

Install in automatic sampler.

Cap both ends of tubing with aluminum foil or Teflon film.

2.2.8. Teflon sampler tubing (pure Teflon or Teflon lined)

a.

®aoo

If required length is known pre-cut Teflon tubing or clean 100
feet coil intact.

Rinse outside of tubing with hexane.

Flush interior of tubing with hexane.

Air dry.

Cap each end of tubing with aluminum foil or Teflon tape and

completely wrap the coil of Teflon tubing with aluminum foil to
prevent contamination.

2.2.9. Polyvinyl chloride sample (PVC) tubing (1/18, I/14, or 3/8 Inch)

a.
b.
c.

d.

Use only new tubing.
Use in selective sampling where organics are not of concern.

Flush the tube with sample immediately after the sampler is
set up at the sampling site to remove any residues from the
manufacturing or extruding process.

Store tubing in original container and do not removed from this
container until needed.

2.2.10. Stainless steel tubing

Tubing will be flushed in the field with tap water after use and
cleaned as follows upon return to the laboratory:

a.

@ "o oo00C

Wash with phosphate free laboratory detergent and a long
bottle brush.

Rinse with hot water for 5 minutes.
Rinse with acetone.

Rinse with distilled water for one minute.
Air dry.

Rinse with hexane.

Completely wrap tubing, including ends, with aluminum foil to
prevent contamination during storage.
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3. MISCELLANEOUS SAMPLING AND FLOW MEASURING EQUIPMENT

Miscellaneous flow measuring and sampling equipment should be washed with
phosphate free laboratory detergent and rinsed with hot tap water before being
stored. For Lablines, rinse at least three times with distilled deionized water and
cover the top of the Labline with foil to prevent contamination and to show that the
Labline has been cleaned.

A different procedure is used for any equipment utilized in organic or toxics
sampling.

4. STAINLESS STEEL SAMPLING EQUIPMENT
For collecting samples for organic analyses:

4.1. Follow the procedures given in the Automatic Sampler Section, Glass
Reusable Composite Containers, but omit acid rinse.

4.2. Wrap equipment completely in aluminum foil to prevent contamination
during storage.

5. OTHER FIELD INSTRUMENTATION

NOTE: Where available, always follow the manufacturer’'s recommendations for
cleaning the device (see Appendices 1-4).

The exterior of sealed, watertight equipment such as Labline Samplers and field
meters should be washed with a mild detergent (liquid dishwashing detergent, for
example) and rinsed with tap water before storage. The interior of such equipment
may be wiped with a damp cloth if necessary. Other field instrumentation should be
wiped with a damp cloth. Probes for pH, conductivity, DO, etc. should be rinsed with
distilled water before storage. The desiccant in flow meters and other equipment
should be checked and replaced if necessary each time the equipment is cleaned.

Keep meters clean and in good operating condition. Probes should be rinsed at the
end of each sampling day, properly stored and cleaned on a regular basis.

6. ICE CHESTS AND SHIPPING CONTAINERS

All ice chests and reusable shipping containers will be washed with a mild detergent
(interior and exterior) and rinsed with tap water and air dried before storage.
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7. FIELD CLEANING PROCEDURES

For routine operations involving classic parameter analyses, water quality sampling
equipment such as Kemmerers, buckets, DO dunkers, dredges, etc. may be cleaned
with sample or tap water between sampling locations. A brush may be used to
remove deposits of material or sediment if necessary. Flow measuring equipment
such as weirs, staff gages, velocity meters, and other stream gauging equipment
should be cleaned with tap water after use and between measuring locations. When
sampling equipment (not tubing) is to be utilized for collecting organic or toxic
samples, the following cleaning procedure is to be used between sampling locations:

Clean with tap water and brush if necessary.
Rinse with pesticide grade acetone.

Rinse thoroughly with tap water (if available).
Rinse with distilled water.

It must be emphasized that these procedures are only to be used in the field. All
equipment will be cleaned before storage at the laboratory utilizing the procedures
previously outlined.

8. VEHICLES

All vehicles used by staff should be washed on a routine basis. This routine
maintenance should minimize any chance of contamination of equipment or samples
due to contamination of vehicles. When vehicles are used in conjunction with
hazardous waste site inspections, or on studies where pesticides, herbicides,
organic materials or other toxic matter are known or suspected to be present, a
thorough interior and exterior cleaning is mandatory at the conclusion of such
investigations.  All vehicles shall be equipped with trash bags and/or trash
containers to facilitate vehicle cleaning. All contaminated trash and equipment must
be kept separate from ordinary trash and must be disposed of properly on-site or on
return to the facility.

9. DISPOSABLE SAMPLE CONTAINERS

All disposable sample containers will be stored in their original packing containers in
a clean, dust free environment. When any packing container is opened, all
disposable sample containers inside should be immediately capped if they are found
uncapped.
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VII. TIME-OF-TRAVEL & DYE TRACING

1. FLUORESCENT DYE

The preferred dye for use in time-of travel studies by the North Carolina Division of
Water Resources is Rhodamine W. T. (20%) solution. This is a red fluorescent dye
which mixes well with water and is easily detected through visual means under high
concentrations and through the use of a fluorometer for concentrations to as low as
0.01 parts per billion. Rhodamine WT has properties essential for water tracing
studies. Rhodamine WT is:

e water soluble,

e highly detectable-strongly fluorescent,

o fluorescent in a part of the spectrum not common to materials generally
found in water, thereby reducing the problem of background
fluorescence,

e harmless in low concentrations,

e inexpensive, and

e reasonably stable in a normal water environment (Wilson, Cobb &
Kilpatrick, 1986).

Rhodamine dye can also be used to determine such things as short-circuiting in
wastewater treatment plants, outlets from storm drains, septic tank leakage, etc.

Most of ISB’s dye studies are performed as part of a waste-load allocation model.
This model requires that a stream be segmented into different reaches based upon
predicted stream velocities, stream morphology, total distance of the study area, and
major inputs from dischargers and tributaries. A dye sampling station is required in
each of these reaches.

1.1 Safety
(MSDS is kept with dye container)
1.1.1. Personal Protection
a. Latex or vinyl gloves (in lab and field).
b. Goggles
c. Ventilated room
d. Apron
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1.1.2. Emergency and First Aid Procedure
a. Inhalation:
- move to fresh air.
- Give oxygen and medical help if breathing is difficult.
b. Eye contact:
- Flush eyes with flowing water for at least 15 minutes, holding
eyelids apart to irrigate thoroughly.
- Get medical attention right away.
c. Skin contact:
- Wash affected skin areas thoroughly with soap and water.
- If irritation develops, consult a physician.
d. Ingestion:
- If swallowed, dilute with water and induce vomiting.
- Get immediate medical attention.
- Never give fluids or induce vomiting if patient is unconscious
or has convulsions.
1.2. Equipment - Fluorometer
1.2.1. Turner Designs Model 110 - reads dye concentrations directly in ppb.
Operating instructions are contained in the Turner Designs Model 10
Operators manual, section 3-operations.
1.2.2. Turner Model 10-AU - reads dye concentrations in ppb. Operating

2. PRE-SURVEY

instructions are contained in the Turner Designs Model 10-AU
operating manual.

2.1. Surface Water Supplies

2.1.1.

2.1.2.

Identify all surface water supplies in or downstream from the study
area.

Notify each water supply operator that may be affected in the study
area, the DENR - Division of Water Resources regional water quality
supervisor that a dye study is scheduled to be performed. Explain
the reason for the study and inform the water treatment operator that
DWR personnel will monitor dye concentrations at their water intake.
If dye concentrations in the river exceed 10 ppb, the facility will be
informed to shutdown their operation until river dye concentrations
fall below 10 ppb. All efforts should be made to calculate a dye
dosage that will result in a dye concentration at a water supply
significantly below the 10 ppb.
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2.2. Field Reconnaissance

1. Select dye sampling stations. Stations are selected based upon
access, distance from the dose, and model requirements.

2. Locate all USGS gage stations in the study area or sites at which flows
can be performed.

3. Determine if any dam structures that can regulate flow exist in the
study area. If there is such a dam structure, a station is usually set up
just upstream of the dam and an additional dose is made below the
dam.

3. DYE REQUIREMENTS (ESTIMATING DOSAGE)

For Rhodamine WT 20 percent dye the dosage formula is:
V=34-10"*.[(Qm *L)/Vm]’* - Cp

Where:
V is the volume of dye, in liters
Qm is the maximum discharge in the reach, in cfs
L is the distance from injection to sampling point, in miles
Vm is the mean velocity, in fps
Cp is the peak concentrations desired in pg/l

The volume of Rhodamine WT 20 percent dye required to produce a peak
concentration of 1 pg/l (ppb) can be determined from the nomograph in Figure 16 for
a range of flow-reach conditions.

Measurment of Time of Travel and Dispersion by Dye Tracking
1000 -
100

10 4

AN

3=0,00034 * (QML/V)*0.93 * Cp

0.01 4

0.001 T T T T T 1

1 10 100 1000 10000 100000 1000000
QmL/V (Square feet - Miles)

Figure 16. Nomograph for determining volume of dye necessary to produce peak
concentration
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4. INJECTION OF DYE

4.1. Injection Types
4.1.1. Single Slug Injection

a. A single slug injection of dye is usually made in the center of
the thread of flow.

b. The desired quantity of dye as calculated in part 3 (above) can
be poured into the stream from a container.

4.1.2. Continuous injection

a. The desired quantity of dye is pumped into the water column
at a fixed rate for a fixed time using an ISCO sampler or a
peristaltic pump. Tubing is run from the pump to the desired
dye injection point. Contaminated pump lines are first flushed
with stream water and then placed in plastic bags for shipment
back to the lab.

5. COLLECTION OF WATER SAMPLES

Samples should be taken in pre-numbered glass bottles by a hand sampler or by
ISCO samplers. Care should be taken to collect samples in the peak concentration
of the dye cloud, i.e. do not sample midstream if the dye cloud is along one stream
bank.

5.1. Dye Sample Collection

5.1.1. Data recorded on field sheets (Figure 17)
a. Station Location-Sampling Point
b. Date
c. Sample Bottle Number
d. Time
e. Name of Sampler

5.1.2. Methods and Guidance

a. At least one background sample is needed for measurement
of background fluorescence at each site in the study reach
before the dye arrives.

b. Sampling should begin early enough to determine the true dye
peak.

c. Sampling should continue until a peak has been determined,;
and until a decreasing trend has been clearly established.

5.5.1. Sampling Schedule

a. The schedule for collecting samples at each sampling site is
the most uncertain aspect of the plan.
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b. Estimates of the time to begin sampling, time intervals
between samples, and the duration of sampling must be
made, which will ensure adequate definition of the dye cloud
passing each site. It is better to start with more frequent
sampling and decrease frequency based on sampling results
when travel times are unknown.

c. An estimate of the time-of-travel between sampling sites is
usually based on the cloud's movement to the first sampling
site downstream of the injection site.
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WATER QUALITY SECTION SUB-BASIN:
INTENSIVE SURVEY
DYE TRACER STUDIES
STREAM: LOCATION:
G.H. FIELD READINGS LABORATORY READINGS
Sﬁl'\(’)””- SP/E';:']'E DATE | TIME OR IX | 3X | 10X | 30X | 1X | 3X | 10X | 30X C(O'\t'))c
RP-WS pp

COMMENTS:

Figure 17. Dye Tracer Study Field Sheet

5.6. Sample Collection Methods
5.6.1. Hand Sampling

a. Grab sample by hand dipping a bottle or by using a dye
sampler.

b. Depth integrated sample a Labline sampler is needed.
5.6.2. Automatic Samples (ISCO Sampler)
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a. Samples can be analyzed directly from the ISCO bottles,
however, if the ISCO bottles are needed to continue sampling
the samples can be transferred to numbered glass bottles.

b. Label bottle racks.

c. To reuse ISCO bottle, rinse three times using tap water or if
tap water is unavailable uncontaminated stream water can be
used.

6. FLUOROMETER USE

Refer to fluorometer manufacturer’'s operating instructions for specific procedures
and service instructions. The Turner Designs Model 10 Fluorometer has two main
scales; an X1 and an X100. When the fluorometer is in the X1 position, the
sensitivity of the instrument is as indicated by the range lights. When the fluorometer
is in the X100 position, the sensitivity of the instrument is 100 times that indicated by

the range lights.
The scale for the Turner Designs Model 10 Fluorometer is:

Scale Range Concentration (ppb)
X100 X10 0-1
X100 minimum sensitivity 1-10
X1 X10 10-100
X1 minimum sensitivity 100-1000
6.1. Fluorometer Usage

6.1.1.