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1.0 GROUP A: Project Management Elements

This Quality Assurance Project Plan (QAPP) has been prepared to meet the requirement of the
Environmental Protection Agency (EPA) Contract Number EP-W-07-061, for the Support for
Conducting Systems and Performance Surveys of National Atmospheric Monitoring Stations
(from this point on referred to as the NADP Site Survey Program). This QAPP describes the
objectives of the surveying activities to be performed at National Atmospheric Deposition
Program (NADP) sites, data quality requirements and assessments, project management,
organization and responsibilities of Environmental Engineering & Measurement Services, Inc.
(EEMS) staff and consultants, and a schedule of activities and deliverables. This QAPP has been
prepared compliant with EPA Order 5360.0 A2, Policy and Program Requirements for the
Mandatory Agency-wide Quality Systems and with the EPA QAPP format as presented in the
EPA Requirements for Quality Assurance Project Plans, EPA QA/R5 (EPA 2001).

1.1 Al-Title and Approval Sheet

Title and Approval Sheet provided in preliminary section of this document.
1.2 A2 -Table of Contents

Table of Contents provided in preliminary section of this document.

1.3 A3 - Distribution List

Distribution List provided in preliminary section of this document.

1.4 A4 -Project/Task Organization

The NADP Site Survey Program is fundamentally a quality assurance role to ensure the reliability
of data collected at these sites. This includes a thorough, on-site evaluation of facilities,
equipment, personnel, training, procedures, documentation and reporting aspects of the field
operations systems. Field systems survey results are used to ensure that good quality
assurance/quality control (QA/QC) practices are being applied as defined in the NADP Quality
Management Plan (QMP).  The individuals with major responsibilities participating in this
project are presented below.

EEMS Project Manager

The project manager is responsible for:

. Coordinating with the surveyor regarding survey schedules, procedures, standards
and constants, and required supplies.
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° Reviewing all survey results.

° Distributing the survey results to designated personnel in a timely fashion.

° Reviewing and approving any changes to the survey procedures.

. Preparing and maintaining the QAPP.

o Assisting in preparing the template for the surveying activities (Site Performance
Survey Questionnaire).

. Coordinating survey schedules with the Survey Team Leader.

. Notifying the applicable personnel of any upcoming surveys.

. Reviewing and forwarding the survey deliverables to the applicable personnel.

. Preparing Monthly Technical Progress reports to the U.S. EPA.

. Preparing an Annual Summary Report to the U.S. EPA.

. Attending annual NADP meetings.

The EEMS Project Manager is Maria Jones, P.E.

EEMS Survey Team Leader

The Survey Team Leader is responsible for:

. Coordinating with the Project Manager regarding survey schedules, survey
procedures, accuracy goals, required materials, and survey standards.

° Performing all required surveys in accordance with approved survey protocols as
described in the specific Standard Operating Procedure (SOP).

. Maintaining all survey standards.

. Meeting with, observing and/or interviewing the site operators as needed during
surveys.

. Documenting the survey results using the appropriate forms and database.

. Preparing and forwarding survey reports to the Project Manager.

. Assisting in preparing the QAPP.

o Assisting in preparing the template for the surveying activities (Site Performance
Survey Questionnaire).

o Acquiring the appropriate equipment, supplies and standards to conduct the surveys

° Training other EEMS employees, or EEMS consultants (Survey Technicians) who
may be expected to perform surveys.

° Finalizing and forwarding the survey deliverables to the EEMS Project Manager.

. Attending annual NADP meetings.

The EEMS Survey Team Leader is Eric Hebert.
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EEMS QA Manager

The QA Manager is responsible for:

. The review and approval of the QAPP.

. Document control.

. QC of database entries.

. Overseeing the maintenance of National Institute of Standards and Technology
(NIST) traceable records and survey standards.

. The review all deliverables (including the QAPP) to the U.S. EPA and the NADP PO
to ensure that these deliverables are of the type and quality required for their intended
use.

The EEMS QA Manager is Keith Halbrook.

U.S. EPA Project Officer

The functions of the U.S. EPA Project Officer are:

. Providing overall technical direction for the project.
. Receiving notification of EEMS’ activities on the project
. Receiving all EEMS’ survey deliverables.

The U.S. EPA Project Officer is Michael Kolian, and the alternate is Melissa Rury.

U.S. EPA QA Officer

The functions of the U.S. EPA QA Officer are:

o Reviewing all deliverables (including the QAPP) to ensure that these deliverables are
of the type and quality required for the intended use.

The U.S. EPA QA Officer is Larry Ketcher.

NADP QA Manager

The functions of the NADP QA Manager are:
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° Reviewing all deliverables to the NADP Program Office to ensure that these
deliverables are of the type and quality required for the intended use.
. Assisting in preparing the template for the surveying activities (Site Performance

Survey Questionnaire).

. Receiving all survey deliverables.

The NADP QA Coordinator is Mark Rhodes.

Figure 1 shows the organizational chart for EEMS with the relationships and lines of
communication among the project participants, together with the users of the data generated by

this survey program.

Figure 1. Organizational Chart and Data Users
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1.5 A5 - Problem Definition/Background

The Acid Rain Program, established under Title IV of the 1990 Clean Air Act Amendments
(CAAA), requires major reductions of sulfur dioxide (SO;) and nitrogen oxides (NO,) emissions
from the electric power industry. Similarly, other programs such as the Ozone Transport
Commission (OTC), NO, Budget Trading Program and the EPA’s NOy State Implementation
Plan (SIP), both of which are seasonal and regional NOy reduction programs also require
emissions reductions from the power sector. In the spring of 2005, EPA promulgated a suite of
air quality rules designed to further the reductions of SO, and NO,, as well as mercury (HQ)
emissions from power plants. These new rules include the Clean Air Interstate Rule (CAIR), the
Clean Air Mercury Rule (CAMR), and the Clean Air Visibility Rule (CAVR). Assessing the
environmental impacts of power generation such as regional air quality and atmospheric
deposition of sulfur, nitrogen, and mercury is important to understanding and evaluating the
progress of these emission reduction programs. EPA adheres to several mandates such as Title
IX of the Clean Air Act, the Government Performance and Results Act (GPRA), and the Program
Assessment Rating Tool (PART) to report on the performance and overall progress of these
programs. This involves evaluating the environmental effectiveness of these programs as
measured by a variety of environmental monitoring efforts at different scales, and examination of
the link between emissions and atmospheric concentrations, deposition, and soil/aquatic
chemistry and biological impact, and between concentration levels and human health. EPA’s air
quality management strategy must continue and improve tracking regional patterns of pollutant
concentrations, transport, and trends.

To understand the impact of emissions reductions on the environment, scientists and policy
makers use data collected from long-term national monitoring networks such as the Clean Air
Status and Trends Network (CASTNET) and the NADP. These networks are complementary in
many ways and provide information on a variety of indicators necessary for tracking temporal
and spatial trends in regional air quality and atmospheric deposition. EPA provides support to the
NADP, a cooperative, multi-agency network, which measures precipitation chemistry and
estimates atmospheric deposition for various pollutant ions and mercury. EPA has provided long-
standing support for the operation of NADP. In addition to operational support, EPA provides
support for the survey and quality assurance programs of the NADP networks. Contract Number
EP-W-07-061 provides for the survey and quality assurance assessment of sites associated with
the three inter-related NADP networks—the National Trends Network (NTN), the Atmospheric
Integrated Research Monitoring Network (AIRMoN), and the Mercury Deposition Network
(MDN). Surveys of sites under this contract will provide the necessary checks and balances for
the site operations and will serve to validate data provided by the sites in the network.
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QA/QC activities for these networks improve overall data quality and ensure field measurements
remain accurate and precise. Stringent QA and QC are essential for obtaining unbiased and
representative atmospheric deposition measurements and for maintaining the integrity of the
sample during collection, handling, and analysis. These activities strengthen the reliability and
overall quality of the data the EPA uses for policy decisions and for measures of accountability.

1.6 A6 - Project/Task Description

The work to be performed under this contract involves support to the EPA, Office of Atmospheric
Programs (OAP). Under this contract EEMS performs a survey of site operations for NADP’s
atmospheric deposition collection networks. All results are recorded in a relational database and
reported to the relevant data users. The surveys provide quality assurance pertaining to siting,
sample collection and handling, equipment operation and maintenance, record keeping, reports,
and field laboratory procedures.

1.6.1 A6.1 Work to be Performed

The primary function of this contract is to provide in-field systems and performance survey
services (herein after referred to as surveys) to assess and aid the performance and maintenance
of the nationwide, long-term wet deposition monitoring networks of the NADP.

NADP collection stations are currently comprised of three networks which include: precipitation
chemistry and wet deposition sites in the NTN; precipitation chemistry and wet deposition sites in
the AIRMoN; and measurements of mercury concentrations in precipitation at wet deposition
sites in the MDN.

There are currently over 250 wet deposition sites in the NADP/NTN, over 90 sites in the
NADP/MDN, including over 40 that are collocated at NTN sites, and 7 sites in NADP/AIRMoN,
including three that are collocated at NTN sites. NADP operates sites throughout the continental
United States, Alaska, Canada, Mexico, Puerto Rico, and U.S. Virgin Islands. Current maps with
the sites for the three different networks can be found at http://nadp.sws.uiuc.edu. The number of
sites in each network can vary at any given time and is expected to increase. EEMS will be
responsible for maintaining a current inventory of sites, based on information provided by the
NADP PO, located at the Illinois State Water Survey (ISWS).

The NADP PO operates and/or administers the three precipitation chemistry networks (NTN,
AIRMoN, and MDN), two analytical laboratories, and the Network Equipment Depot (NED).
Each network has a particular objective and corresponding sampling analytes and periods.
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1.6.2 A6.2 Work Performed Prior to Initiating Performance Surveys

EEMS attended an operations workshop sponsored by the NADP PO at the ISWS prior to
initiating performance surveys. The purpose of this workshop was to provide the necessary
orientation to EEMS, on the various operations of the NADP PO, as well as to provide directions
on network equipment and procedures to assist in implementing the site survey program. This
workshop also allowed for the development of a template for the database which contains survey
information collected for each network (from this point on referred to as the Site Performance
Survey Questionnaire and can be found in Appendix B). Specific site survey procedures for each
network, as well as quality assurance and the transfer of survey data to the NADP PO and the
EPA procedures were developed with the cooperation of the NADP PO.

The workshop was conducted August 7 and 8, 2007. It was attended by EEMS personnel (Project
Manager, Survey Team Leader, and QA Manager), along with two EEMS consultants, EPA’s
project officer representative, representatives from each of the three networks, Central Analytical
Laboratory (CAL), Mercury Analytical Lab (HAL) and the former NADP QA Manager. This
schedule was in conformance with the Statement of Work for this project, which required that the
workshop be conducted within the first ninety days of contract award.

1.6.3 A6.3 Participation in NADP’s Standing Subcommittee on Network Operations

Appropriate representatives from EEMS will actively participate on NADP’s standing
Subcommittee on Network Operations (NOS) meeting twice a year. EEMS representatives will
also attend the Annual Technical Committee Meetings and any other interim business meetings as
appropriate.

164 A6.4 Site Systems and Performance Surveys

EEMS will conduct surveys of approximately 90 sites per year from the NADP NTN, AIRMoN,
and MDN networks, including collocated sites. A monitoring site can have one or more
collocated NADP collection stations at a single site location. Collocated sites include those sites
that are within a 1 km radius. Each approved NADP monitoring station at the physical location
will be considered a single monitoring station in the total for the year. The purpose of the surveys
is to provide an independent quality assurance assessment of all NADP sites, documenting the
conditions of the site, site operations, and site equipment. The survey team will conduct external
quality assurance evaluations pertaining to NADP approved siting criteria, sample collection and
handling, field measurement procedures and SOPs, equipment operation and maintenance, record
keeping, reports and field laboratory procedures. As part of the site survey, EEMS will also
perform minor repairs and preventive maintenance, and will assist in restoring proper function to
site equipment. Surveys may also include certain other monitoring activities and special studies
located at approved NADP sites using approved NADP monitoring equipment. In such cases,
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EEMS will contact the NADP PO and the EPA Project Officer to verify whether a survey is
applicable.

The items in the Site Performance Survey Questionnaire for each network will be checked at each
collection site and entered into a computer database maintained by EEMS. This database will
ensure and verify the validity of all entries. Database reports and tables will be electronically
transferred to the EPA and NADP QA Manager. The database files will be in Microsoft Access®
format and contain every item on the network Site Performance Survey Questionnaire. Digital
site images will be provided in electronic format with a consistent, site specific naming
convention. Additional survey documentation will be mailed to the EPA Project Officer and the
NADP QA Manager. EEMS will develop a site survey procedures manual or SOPs that details
the major functions and procedures involved in conducting a site survey as part of this program.
The NADP anticipates changes to equipment and procedures during the period of this contract.
Such changes, when approved by the NADP PO and subcommittees, are considered within the
scope of Contract Number EP-W-07-061.

The following tasks pertain to general preparation for conducting surveys at NADP monitoring
sites.

1.6.5 A6.5 Work to be Performed in Preparation for Conducting Surveys

EEMS will become familiar with the overall operations of each of the three NADP networks, and
will work closely with the NADP PO in the coordination of site surveys and to maximize the
utility of information gathered.

Standards and supplies required to conduct the survey will include:

e Standard weights for calibrating rain gages,

e Global Positioning System (GPS) device equipped with a Wide Area Augmentation
System (WAAS). Survey quality compass (NIST certified) for accurate proximity
determinations of site equipment and site configuration purposes.

o Ataminimum 4.0 mega pixel digital camera,

o Field-suitable laptop computer with Microsoft Access 2003, or later version,

e Quality control check samples and conductivity standards, as appropriate, provided by
CAL.

e EEMS understands that in the event that the NADP updates site equipment over the
period of this contract, EEMS may be required to procure additional equipment to verify
calibration of new NADP-approved equipment.
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EEMS will initiate communications with the NADP representatives and site liaisons at the CAL,
HAL and NADP QA Manager to obtain an update of the site status, and site operator information
prior to initiating site surveys. Upon receiving updates of the status of the sites, EEMS will
proceed to develop a proposed schedule of sites to be surveyed in the first year of this contract
based on historical survey data.

EEMS will develop a database that will provide the EEMS team with electronic entry forms for
inputting and handling information collected from the site surveys. This will include
documentation on all equipment and major features within the 30 meter radius of the NADP
collector. The database will be able to store historical information from previous surveys so data
entry/exit rules can be written that will challenge entries that differ significantly from initial
entries. This database will then generate an abbreviated exit report (Spot Report) from the
preliminary numeric audit results and written findings. The Spot Report will include findings that
could result in data invalidation. Further information on this database is provided the NTN Site
Performance Survey Standard Operating Procedures — SOP-EPW07061-1010.

During the first 90 days of this contract, EEMS developed a Quality Management Plan (QMP)
according to EPA Requirements for Quality Management Plans (EPA QA/R-2) and this QAPP
which conforms to EPA Requirements for Quality Assurance Project Plans (EPA QA/R-5).

16.6 A6.6 Work to be Performed During the Remaining One-Year Base Period and
Each One-Year Option Period

EEMS will conduct surveys of approximately 90 monitoring sites each year. The first
consideration will be given to those sites that have not been surveyed for three or more years.
Following this criteria, EEMS will develop a schedule of the sites to be surveyed during the
remaining one-year base period.

1.6.6.1 Prepare for Each Survey Trip

One month before the scheduled site survey, EEMS will contact the EPA Project Officer, the
NADP PO QA Manager, the appropriate site liaisons and site operator and supervisor to establish
an agenda for the survey. Details pertaining to the contacting procedures can be found in SOP-
EPWO07061-1010. EEMS will also prepare the necessary supplies to conduct the site surveys.
These supplies comprise the Site Survey Kit, and will comply with NOS-approved specifications.
Equipment repaired and/or calibrated on site by EEMS will be in accordance with NOS-approved
procedures. EEMS will compile the necessary information in preparation for the site survey, and
will generate the necessary field forms to conduct the survey. This subject is further discussed in
Section B3 — Data Handling and Custody.
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1.6.6.2 Conduct Site Surveys

Survey Technicians will meet the site operator and other interested parties as prearranged, and
will conduct the survey in accordance with the SOPs included in Appendix A. These SOPs have
been developed by EEMS for the different aspects of conducting the survey. Assistance from the
site operator will only be required to obtain the information necessary to complete the Site
Performance Survey Questionnaire that pertains to the historical data and to the evaluation of his
or her sample handling techniques.

EEMS will conduct a quantitative performance assessment during the surveys. All information
will be recorded by EEMS in the Site Performance Survey Questionnaire forms.

1.6.6.3 Prepare and Forward Survey Deliverables

Within 24 hours of completion of the site survey, EEMS’ Survey Technician will generate a
Spot Report that will include any immediate action items necessary to restore proper function to
the site. It will contain a summary of survey activities and serve to document the visit. The
Survey Technician will verbally brief the supervisor and operator on the results of the systems
and performance survey.

The Site Performance Survey Report will be prepared and submitted in electronic format within
15 days after completion of the site survey.

1.6.6.4 Prepare Monthly Progress Reports
EEMS Project Manager will prepare written technical progress reports (Monthly Progress Report)
that will include the following items:

° A summary of EEMS’ activities conducted during the reporting period

° A summary of EEMS’ activities currently scheduled during the next reporting period

e  Alisting of outstanding actions awaiting EPA Project Officer authorization

Two copies of the Monthly Progress Report will be submitted to the EPA by the 10" day of each
month: one to the EPA Project Officer and one to the Contract Specialist.

1.6.6.5 Prepare Annual Summary Report

EEMS Project Manager will prepare a written draft report summarizing EEMS’ surveying
activities and findings. The report will include the sites surveyed during each calendar year. Two
copies of the draft will be prepared and submitted by EEMS: one to the EPA Project Officer,
and one to the NADP QA Manager. The draft report will be submitted within 90 days following
each calendar year or in sufficient time for the annual NADP interim subcommittee meeting. The
EPA Project Officer will have up to 45 days for review, comment, and return of the report. Five
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copies of the final report will be prepared and submitted by EEMS to the EPA Project Officer
within 30 days after approval of the report.

1.6.6.6 Semi-Annual NADP Meetings

EEMS Project Manager and Survey Team Leader (or representatives) will attend the Annual
Interim Subcommittee meeting (typically scheduled during the spring months) and actively
participate on the NADP NOS. EEMS Project Manager and Survey Team Leader (or
representatives) will attend the annual NADP Technical Committee interim meeting (typically
scheduled during the autumn months). A brief update of EEMS’ recent activities will be
presented at both meetings. The EPA Project Officer and the NADP QA Manager shall provide
updates and summaries as appropriate to NADP members. A summary of the results included in
the annual summary report will be presented at the Annual NADP Interim Subcommittee
Meeting.

1.6.6.7 Maintaining the QAPP

EEMS Project Manager will periodically review the QAPP for accuracy. The review will occur
upon major changes in procedures or personnel, or at least annually, whichever is sooner. The
initial hard copy QAPP document will be presented in a three-ring binder. Approved revision
pages and instructions for removal of old pages and insertion of new pages will be forwarded to
those included in the document distribution list.

1.7 A7 - Quality Objectives and Criteria

The intent of the NADP Site Survey Program is to provide an unbiased assessment for all NADP
sites and to document the results to verify that all evaluated parameters are consistent with the
NADP performance and accuracy goals. The quality objectives of this survey program are to
evaluate the parameters in a precise manner and to accurately report the findings.

1.7.1 A7.1 Project Quality Objectives

The project quality objective is to ensure that the survey data collected by EEMS are of the type
and quality required by the EPA and the NADP PO to determine if the samples and field data
collected at each network site are in conformance with NADP QAPP. The project objective will
be satisfied by:
e EEMS and the end users jointly developing the Site Performance Survey Questionnaire
for gathering, recording and transmitting the data at the operations workshop
e Establishing regular communications between EEMS Survey Team Leader and NADP
representatives (typically the NADP QA Manager and NADP network site liaisons).

Quality objectives will continue to be developed within the scope of this project.

File location EEMS, Inc.



Project: NADP Site Survey Program Section A
Revision: 1

Date: March 2009

Page 22 of 41

1.7.2 A7.2 Measurement Performance Criteria

Historical data available from previous site surveys will be entered into the Site Performance
Survey Questionnaire for the upcoming surveys. Where possible, all historical data will be
checked by EEMS during the survey to verify if changes have occurred. Changes may be likely
given that sites are surveyed approximately once every three years and that sites are dynamic in
terms of the performance of the site operators, the performance of the equipment, and site
surroundings.

EEMS’ goal is to obtain 100 percent data completeness of the Site Performance Survey
Questionnaire. Difficulties in accomplishing this goal may include such factors as inclement
weather during the survey, non-participation of the site operator during the survey, unexpected
failure of any of EEMS’ measurement equipment, and other factors beyond EEMS’ control.
EEMS expects to obtain an overall data completeness of the Site Performance Survey Report of
at least 95 percent.

1.8 A8 - Special Training/Certification

No special training or certifications are required of EEMS personnel and its consultants assigned
to participate in this project. EEMS personnel that will be participating in field activities and
EEMS’ consultants attended the Project Operations workshop as required by Contract Number
EP-W-07-061. EEMS personnel and its consultants have extensive experience performing field
survey activities.

Training of all new field personnel will be provided by the Survey Team Leader. All new field
personnel will be trained by accompanying the Survey Team Leader to as many field sites as
necessary to become proficient with the survey procedures.

The EEMS QA Manager will observe the survey Team’s procedures and techniques at various
sites during NADP surveys. The QA Manager will provide a report regarding the proficiency of
the Survey Technicians within on month of the observation (or field audit).

1.9 A9 -Documents and Records

During the course of this project the following documents and records will be generated and
revised as needed:

e The current QAPP and subsequent revisions

e The Site Performance Survey Questionnaire

e Survey announcement letters to the site operator, site supervisor and site sponsor
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o Field Data Sheets of the Site Performance Questionnaire for data gathering (individual
SOPs)

e Survey deliverables

e Monthly Progress Reports

e Annual Summary Reports

e  Site Survey File

e Any other formal written correspondence from the EEMS Project Manager to the EPA
Project Officer or the NADP QA Manager.

The EEMS QA Manager is responsible for review of and maintaining the distribution of the
current version of the SOPs and QAPP.

Table 1 includes the different types of reports, generated for the NADP Site Survey Program, the
recipient of each report and the level of detail.

Table 1. Documents Generated for the NADP Site Survey Program
Report Name Recipients Purpose and Description

Describes the procedures to

Field SOPs

QAPP and Subsequent Revisions

Site survey announcement
correspondence

Survey Deliverable: Spot Report

Survey Deliverable: Site Survey

Performance Report

Survey Deliverable: Monthly
Progress Report

EPA Project Officer ;
NADP QA Manager

EPA Project Officer

Site supervisor;
site operator and
EPA Project Officer

Site Personnel;

Site Liaisons;
NADP QA Manager,
EPA Project Officer

NADP QA Manager,;
EPA Project Officer ;
Contract Specialist*

EPA Project Officer
Contract Specialist

follow when conducting all
aspects of the site surveys

Documentation of all aspects of
QA/QC to be followed during
the period of this contract

Letter confirming date, time and
location of the scheduled site
survey along with a brief agenda
and duration of the site survey

Report of site activities and
items requiring repair and
maintenance

QC checked site survey report
with all the information gathered
during the site survey

Report of the previous month’s
activities and planned activities
for the following month
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Report Name Recipients ‘ Purpose and Description
EPA Project Officer ; Summary of previous year’s
Survey Deliverable: Annual NADP QA Manager; activities (Draft)
Summary Report EPA Project Officer Summary of previous year’s
Contract Specialist* activities (Final)
Database Report Submitted with EPA Project Officer ; . . .
Monthly Progress Report NADP QA Manager Electronic database file delivery

* Letter of Transmittal only
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2.0 GROUP B: Data Generation and Acquisition

This section addresses all aspects of data acquisition to ensure that appropriate methods of data
collection, data handling, and QC activities are being followed.

2.1 B1- Data Collection Design

The NADP Site Survey Program is an external QA and maintenance function of sites within the
three networks of the NADP. The design, location, acceptance, and operation of the sites within
the networks are the responsibility of the NADP PO and subcommittees.

The NADP Site Survey Program is designed to test and assess each of the measurement and
sample collection devices at all of the sites in the NADP. The locations of the sites can be found
at www.nadp.sws.uiuc.edu.

The schedule of site surveys will be established to enable each site in the NADP to be surveyed
once approximately every three years. The current Site Survey Schedule can be found at
FTP://67.192.214.230.

The sites are comprised of instruments and equipment that have been approved by the NADP PO
and subcommittees. Table 2 summarizes the instruments and equipment operated by the networks
of the NADP and those used during the survey procedures to assess the operation of the
equipment.

Table 2. Standard Instruments and Equipment

Network
Survey Standards, Instruments and
Site Instrument NTN | MDN | AIRMoN Tools
Belfort Precipitation Gage X X Weights, Linearity Tool
ETI NOAH IV Precipitation Gage X X Weights, PDA, Voltmeter
OTT NADP Pluvio Precipitation Gage X X Weights, PDA, Voltmeter
NWS Stick Precipitation Gage X Volumetric Flask
ACM Precipitation Collector X X X Temperature Probe, Weights, Voltmeter
N-CON Precipitation Collector X Temperature Probe, Voltmeter
Ohaus Balance X X X Weights
Scales (various) X X Weights
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Network
Survey Standards, Instruments and
Site Instrument NTN | MDN | AIRMoN Tools
pH meter (various) X Solution pH: 4.01, 7.00, 10.00
Conductivity meter (various) X Solution 88, 447, 1413 (uS/cm)

Other operational aspects of the sites are also assessed. Those include the siting criteria and
operational procedures and are considered site systems surveys. The design and methods used for
the assessment of all aspects of NADP site operations are described in the following sections.

2.2 B2 - Data Collection Methods

A performance survey and a system survey comprise the elements of a NADP site survey. When
performing the site surveys, and collecting data, EEMS will follow specific SOPs developed for
each aspect of the survey and instrument. As the SOPs are followed, findings are recorded in the
forms that constitute the Site Performance Survey Questionnaire. The Site Performance Survey
Questionnaire can be found in Appendix B. The SOPs can be found in Appendix A.

2.2.1 B2.2.1 - Performance Survey Procedures SOPs

EEMS developed three SOPs where the overall or general procedures for conducting the
performance survey for sites in each of the three networks are specified:
o NTN Site Performance Survey Standard Operating Procedures — SOP-EPW07061-1010
e MDN Site Performance Survey Standard Operating Procedures — SOP-EPW07061-1020
e AIRMoN Site Performance Survey Standard Operating Procedures — SOP-EPW07061-
1030

The performance survey procedures include verifying that sensors and gages are capable of
making valid and accurate measurements as defined in the NADP QAPP, performing
maintenance and calibration on the equipment as required, evaluating field laboratory
performance, documenting survey results using appropriate forms and database, and distributing
the survey results to designated project personnel.

EEMS developed SOPs for conducting surveys of the different types of precipitation gages found
at NADP sites:

o Belfort Precipitation Gage — SOP-EPW07061-1400

e OTT NADRP Pluvio Precipitation Gage — SOP-EPW07061-1410

e ETI NOAH IV Precipitation Gage — SOP-EPW07061-1420
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o National Weather Service (NWS) Stick Precipitation Gage — SOP-EPW07061-1430

EEMS will check the response of the gages as found over the range appropriate for the gage, and
will attempt to repair and recalibrate any Belfort gage in which the difference between the applied
depth and recorded depth is out of tolerance as defined in the NADP QAPP. Stick gages and
electronic gages will not be adjusted.
EEMS developed SOPs for conducting surveys of the different types of precipitation collectors
found at NADP sites, including the collector sensor and motorbox:

e ACM NTN and AIRMoN Precipitation Collector - SOP-EPW07061-1310

e ACM MDN Precipitation Collector — SOP-EPW07061-1320

e N-CON Precipitation Collector - SOP-EPW07061-1330

EEMS developed SOPs for conducting surveys of the field laboratory activities, equipment and
supplies found at NTN and AIRMoN NADP sites:

e Ohaus Balance (or electronic scale) — SOP-EPW07061-1210

e pH Meter — SOP-EPW07061-1220

e Conductivity Meter — SOP-EPW07061-1230

Field laboratory includes data that pertains to performance of the field laboratory equipment
(bucket balance, pH measurement system and specific conductance measurement system), the
inventory of supplies and recordkeeping by the site operator.

For AIRMoN sites, CAL will provide EEMS with a simulated rain sample of known pH and
specific conductance. EEMS will request from the site operator that he or she analyze the sample
as though it were a regular weekly sample. EEMS will be able to assess the procedures executed
by the site operator in completing this task.

The methods developed and described in the performance survey SOPs are intended to be used to
determine and ensure that data collected and recorded by the NADP conforms to the performance
acceptance criteria established in the NADP QAPP. Table 3 is a summary of these performance
acceptance criteria.

Table 3. Performance Acceptance Criteria

Site Measurement Survey Method Acceptance Criteria
Belfort Precipitation Depth Standard weight +0.10in
ETI Precipitation Depth Standard weight 0.05in
OTT NADP Pluvio Precipitation Depth Standard weight 0.05in
Stick Precipitation Depth Standard volumetric addition 0.01in

File location EEMS, Inc.



Project: NADP Site Survey Program Section B
Revision: 1

Date: March 2009

Page 28 of 41

Site Measurement Survey Method Acceptance Criteria
Collector Clutch Weight lift 2 standard weights
Mass Standard weight 0.5%
pH Reference solution 516 +/-0.1
Conductivity Reference solution 3.8 +/- 0.3 uS/cm
Precipitation Sensor Temperature Standard temperature probe 60 °C £ 10% in 10 minutes

2.2.2 B2.2.2 - NADP Systems Survey Procedures

The NADP Systems Survey Procedures include data that pertains primarily to those aspects of the
survey that are not instrument specific such as general site information, siting criteria, power
source for the site, field laboratory and site operator evaluation and training. EEMS will follow
SOP-EPW07061-1500 when performing this part of the survey.

EEMS will update the site sketch with a 30-meter radius footprint centered at the precipitation
collector. EEMS will take electronic photographs of the site in standard Windows JPG format at a
resolution not less than 4.0 mega pixels. The 8 cardinal directions N, NE, E, SE, S, SW, W, and
NW will be photographed as viewed from a distance of 5 to 10 meters from the precipitation
collector, with a directional badge indicating the direction of the photo. Additional views may
also be taken if deemed by the Survey Technician to be necessary to adequately show the site.
EEMS will use a GPS system for measuring latitude, longitude, and elevation of the site
precipitation collector for each site location.

The methods developed and described in the system SOP are intended to be used to determine
and ensure that data collected and recorded by the NADP conforms to the system acceptance

criteria established in the NADP QAPP. Table 4 is a summary of system acceptance criteria.

Table 4. Systems Acceptance Criteria

Site Measurement Survey Method Acceptance Criteria
Collector wet bucket oriented magnetic West Certified compass * 45 degrees
Collector and gage inlet height separation Distance measuring device +0.3m
Verify site sketch Certified compass and range | All objects W|th|n a30
finder meter radius

While updating the 30-meter radius site sketch, EEMS will prepare a table with that will include
all the objects located within the 30-meter radius with the appropriate direction, distance from the
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precipitation collector, and dimensions of the object. Table 5 shows the headers that will
comprise the site sketch table. Figure 2 shows the approved NADP siting criteria.

Table 5. Site Sketch Table

Direction Distance Object Height | Object Width
Object Descriptions ) g J

(degrees) (meters) (meters) (meters)

Figure 2. NADP Approved Siting Criteria

P - ret P P October 2006
NADP Siting Criteria Rules NADP Siting Criteria Guidelines
(Required of all sites) (Recommended at all sites)
Conversion
m-f

03-10

06-20

10-33

shaud prrgs 20-66

g 100 - 328
Mo residentil or ofice buidings ~ :
within 30° of horizantal (D1-1} 500 - 1840

Ovrhass km=mi

D building, es. 1-0.62

20-124

R el s
— 5
<Em Mo objects greater than 5 cm solid dimension > 1 m in height (D14) See ncées on fances below
w na vegetation > 0.6 m In naunllm 7]
i i o no treated wood or galvanize at MDN sites (D2-d, &)
~Collector wet bucket
arlented West (01-d) <10m No sccess roads (C1-a) See notes on rosds below
Gage ﬁ Collector and .
A inlet i
3"‘ i 0.3m O1-) <20m No cultivated fields or pasture land (01-g)
<100m Mo public roads, navagable waterways or general avalation airports (C1-a, b & ). See nofes an roads balow
Mo parking lots, storage areas, or metal working at MON sites (C2-a, b & ¢
<B00m Nn arterial roads ar highways (C1-a). See notes on cads balow
large concentration of animals at NTN/ .lIHMnN lnn {C1-d}), See notes on & bolow

Nu stationary combustion sources other than residential heating at MN |hn |C1-o|

Notes on Rules
Roads (C1-a)

ions within 20 km (B1-a)
Accass roads have < 10 vehicles per day, low speed (no closer than 10m)
Other roads have > 100 vehicles per day (no closer than 100m)

Ingage should be ploced over natural vegetation {022
slopes exceeding 15% should be avoided within 30m (D2-b|

Highways have 4 lanes or > 100 vehicles per hour (no closer than 500m) Platforms are generally discoursged, but should be used in regions

Intarstates (no closer than 1 km) recelving more than 0.5m of snow per year (D

No large animal operations (more than 250 beef cattle, 100 dairy cattle, 350 pigs or 10,000 chickens) If a snow roof is placed

within 500m from NTN/AIRMON collector (C1-d) 1t more than 20% of
No collector modifications allowed beyond NADP protocols (D1-a)
Caollector placed on ground for isolated, rural and suburban sites (D1-b).

Collector not placed on concrete o asphalt; gravel permitted if it does not extend beyond collector foatprint
Rooftop collector placement only allowed in urban areas (D1-c)
Raingage is located within 5m to 30m from collector (D1-0)

wind shield, pi

Fences >1m In hoight allowed as close as 5m from collector, 2m from raingage (D1-k)

These criteria were approved by the NADP
Network Operations Subcommittee May 2, 2006

2.3 B3 - Data Handling and Custody

As a site survey is scheduled, EEMS will request from the NADP PO all available data collected
from the previous site survey and any other site information. EEMS will also request from the
site personnel any information on modifications that may have been performed on the site
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instrumentation, and any operational problems that may exist at the site. This preliminary
information will be entered or imported into the relational Field Site Survey Database (FSSD).
At this point a backup of the database will be created. EEMS will then start compiling the Site
Survey File. Detail information regarding the Site Survey File can be found in site performance
SOPs for the different networks (documents SOP-EPW07061-1010, SOP-EPW(07061-1020, and
SOP-EPW07061-1030).

A Site Survey Kit with all the materials and supplies required to perform site surveys in a planned
trip will then be assembled. A copy of the Site Survey File is included as part of the kit. EEMS
QA Manager oversees that the Site Survey Kit is complete and shipped to the Survey Technician
responsible for performing the site survey. Upon receiving the Site Survey Kit, the  Survey
Technician will inspect the kit and report any missing or damaged items. Replacements will be
shipped at once.

During the site survey, the Survey Technician will follow the specific SOPs, and will record the
data generated onto the Site Performance Survey Questionnaire forms. The historical data
provided by the NADP PO will be verified. Within 24 hours, the Survey Technician will enter
the data gathered into the FSSD. A backup of the data will be created after each site survey.
Once three sites have been surveyed, the Survey Technician will send the original forms and
database tables to EEMS.

At EEMS, the QA Manager will oversee receipt and log of the data package from the field. A
technical assistant QA staff member will perform duplicate entry of numeric data from the forms
completed by the Survey Technician. Backups of the data will be created after data from each
site has been entered. The FSSD will then compare the two sets of data entered for the same site
and will reveal any discrepancies. If any discrepancies are revealed, the QA Manager and the
Project Manager will review the available records in order to reconcile the discrepancies. A
backup of the data will be created once the data has gone through this QC process.

Within 15 days of the site survey, EEMS will forward the Site Performance Survey Report to the
EPA Project Officer and the NADP QA Manager. The Site Performance Survey Report is
comprised of the data entered in the Site Performance Survey Questionnaire forms after going
through the QC process.

2.4 B4 - Analytical Methods

CAL will prepare simulated rain samples of known pH and specific conductance for use by
EEMS in conducting surveys at AIRMoN sites. These samples will be prepared according to
CAL’s procedures and QAPP. These samples will be used by EEMS’  Survey Technician to

File location EEMS, Inc.



Project: NADP Site Survey Program Section B
Revision: 1

Date: March 2009

Page 31 of 41

evaluate the technique of the site operators and to determine the accuracy of the instruments in
question.

2.5 B5-Quality Control

EEMS is acutely aware that the NADP Site Survey Program is one QA/QC role of the NADP
program. As such, the internal site survey program QA/QC has added importance and
consequence since not only data collected for the purpose of the survey, but data collected for the
purpose of the NADP are jeopardized if the survey data are not accurate and quality assured.

EEMS QA Manager and Project Manager will review and oversee all of the procedures. Quality
assurance documents (QMP and QAPP) will be prepared by the Project Manager with input and
revisions by the QA Manager. These documents will specify the procedures followed as they
relate to data collection and data entry.

Collected data will be recorded during the site surveys on the Site Performance Survey
Questionnaire Forms. These handwritten entries will then be entered into the FSSD by the
Survey Technician, and verified by means of appropriate built-in range checks for relevant fields.

Double data entry of the data collected will be performed by a technical assistant QA staff
member. Any data discrepancies will be revealed by the FSSD. It will be the responsibility of
the QA Manager and the Project Manager to resolve and reconcile any discrepancies between the
two sets of data.

2.6 B6 - Equipment Testing, Inspection, and Maintenance

A list of the equipment and supplies used by EEMS in conducting the surveys is presented in
each SOP. EEMS will inspect all equipment for damage prior to use and will operate and
maintain the equipment in accordance with the manufacturer’s instructions. EEMS QA Manager
will be responsible for maintaining the Site Survey Kit and to oversee that the kit is complete and
that required testing and maintenance is performed.

The purpose of the NADP Site Survey Program is the testing, inspection and maintenance of the
equipment located at NADP sites. Table 6 below shows the type of maintenance to be performed
by the Survey Technician while conducting the site surveys. Any testing, maintenance, and
calibration will be performed in accordance with existing NADP SOPs and equipment manuals.
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Table 6. Maintenance Chart

NADP COLLECTOR Calibrate Troubleshoot Clean Adjust Replace
Worn thrust collar NA Yes No Yes No
Faulty sensor NA Yes Yes No Yes
Poor bucket lid seal NA Yes NA Yes Yes
Lid tension area NA Yes Yes Yes No
Lid liner NA NA No NA Yes
Faulty motor box NA Yes NA NA Yes
Improper counter weight NA Yes NA Yes Yes
Improperly mounted snow roof NA NA NA Yes Yes
Missing or rusted mounting screws NA NA Yes NA Yes
Missing chimney insulation (MDN) NA Yes NA Yes Yes
Fuses NA Yes NA NA Yes
NADP RECORDING RAINGAGE Calibrate Troubleshoot Clean Adjust Replace
Faulty clock No Yes No No Yes
Out of tolerance gage Yes Yes Yes Yes No
Pen & event marker hang-up NA Yes Yes Yes Yes
Low oil in damper NA Yes No NA Yes
Pen traverse off time line NA Yes Yes Yes No
Improper zero adjust NA Yes Yes Yes No
Missing/loose screws NA Yes No Yes Yes
NWS STICK GAGE (AIRMoN) Calibrate Troubleshoot Clean Adjust Replace
Clean NA Yes Yes No No
Level Yes Yes No Yes NA
FIELD LABORATORY (AIRMoN) Calibrate Troubleshoot Clean Adjust Replace
Poor pH measurement Yes Yes Yes Yes No
Poor conductivity measurement Yes Yes Yes Yes No
Poor mass measurement Yes Yes Yes Yes No
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2.7 BT - Instrument/Equipment Calibration and Frequency

Instruments and equipment located at the NADP sites will be calibrated according to the NADP
Site Survey Program schedule. EEMS is responsible for surveying approximately 90 NADP sites
per contract year, resulting in calibrations at each site once approximately every three years.
EEMS will select the sites to be surveyed following these criteria:

o Select sites that have not been visited as part of this project for at least three years;

o Select sites in regional geographic proximity to one another;

o Select sites in the northern or mountainous parts of the networks to be visited during

spring, summer and autumn months (to help facilitate travel and surveying operations).

Routine maintenance, calibration and certification of instruments and equipment used by EEMS
while conducting site surveys will be the responsibility of the QA Manger. The QA Manger is
also responsible for maintaining the appropriate certification and maintenance documentation and
complying with the recertification schedule. Table 7 shows the equipment requiring regular
maintenance and certification.

Table 7. Equipment Certification Information

Item Certifying Organization Certification Frequency
Compass Independent Laboratory Annual
Electronic Balance Independent Laboratory Annual
Standard Weights EEMS Quarterly
Resistive Temperature Device (RTD) Independent Laboratory Semiannual
Multi meter Independent Laboratory Annual
Range finder EEMS Semiannual

2.8 B8 - Inspection/Acceptance of Supplies and Consumables

Upon receipt of items and prior to use, EEMS QA Manager will perform an acceptance
inspection in order to ensure conformance with the procurement requirements. The inspection
may include verification of configuration or physical requirements, conformance with catalog
descriptions, receipt of certifications, and no damage during shipping. The inspection will also
include the calibration and/or setup of equipment and/or test of satisfactory performance. The
QA Manager will document and maintain records of any relevant purchases, and any
recertification schedule.
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2.9 B9 - Non-direct Measurements

EEMS anticipates that the only non-direct measurements or data relevant to this project will be
that provided by the NADP PO as historical data to be verified during the site survey. These
historical data will be entered or imported into the FSSD and will become part of the Site Survey
File. As the Survey Technician conducts the survey, this historical data will be verified, by
either recording the corrected values in the Site Performance Survey Questionnaire forms, or
accepting the historical values as correct.

2.10 B10 - Data Management

Data management activities will be performed according to the Systems and Performance SOPs
developed for this project (see SOP-EPW07061-1010, SOP-EPW07061-1020 SOP-EPW07061-
1030, and SOP-EPW07061-1500).

Among the preliminary survey activities EEMS will request from the NADP PO information
pertaining to the sites scheduled to be surveyed. This type of information is presented in Table 8.

Table 8. Preliminary Site Communication Information

Site Name Site ID Survey Date Previous Survey Date NADP Network(s)
Site #1
Site #2
Site #3

Information gathered from the NADP liaison during the preliminary communication should
include the information presented in Table 9 for each site.

Table 9. Initial Site Information

Existing Information

Site operator (name, address, phone, e-mail)

Site supervisor (name, address, phone, e-mail)

Site sponsor contact (name, address, phone, e-mail)

Precipitation gage (manufacturer, model)

Precipitation collector (manufacturer, model)

Balance (manufacturer, model)

pH meter (manufacturer, model)

Conductivity meter (manufacturer, model)
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Table 9. Initial Site Information (continued)

Existing Information

Site characteristics (i.e., solar power, remote, etc)

Known problems (equipment and/or siting related)

Additional requests (training issues, etc)

Logistical concerns (i.e.,. passes or keys required, etc)

Site sketch available and provided (pdf file name)

This information is entered into the FSSD and becomes part of the Site Survey File which is
backed up any time new data is incorporated. The Site Survey File for each site will have a
unique document control number. This Site Survey File will be included in the Site Survey Kit
and will be shipped to the Survey Technician performing the survey.

As the Survey Technician conducts the site survey he or she will record all data gathered in the
Site Performance Survey Questionnaire forms. These data will then be entered by the Survey
Technician into the FSSD. The FSSD provides a QC check by providing the user with the
appropriate ranges for the data being entered. After each site survey data set is entered the data
tables will be backed up. Once three sites have been surveyed, the Survey Technician will send
the files and forms to EEMS (in merchandise return envelopes).

At EEMS, the QA Manager will oversee receipt and log of the data package from the field, and
the duplicate entry of numeric data from the forms into the FSSD. Backups of the data will be
created after data from each site has been entered. The FSSD will then reveal any discrepancies,
the QA Manager and the Project Manager will review the available records in order to reconcile
any discrepancies. A backup of the data will be created once the data has gone through this QC
process. The completed Site Performance Survey Questionnaire forms will become part of the
Site Survey File together with any other reports generated by the FSSD. Figure 3 provides a
schematic diagram of the data management.
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Figure 3. Schematic Diagram of Data Management
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3.0 GROUP C: Assessment and Oversight

The purpose of the NADP Site Survey Program is to ensure that good QA/QC practices are being
applied as defined in the NADP Quality Management Plan (2003-01) and associated network
quality assurance plans. The assessment of each NADP site is strictly controlled by the
implementation of the NADP Site Survey Program QAPP.

3.1 C1- Assessments and Response Actions

The NADP Site Survey Program is an external assessment program for the NADP. It is EEMS’
goal to review 100% of the data generated during the period of this contract. In order to
accomplish this goal, EEMS implements an internal assessment program along with an
independent assessment program. The internal assessment begins with the review of SOPs, field
forms, database and other data management tools by the Survey Technicians. Any concerns
and/or suggestions are addressed by the QA Manager and the Project Manager. The QA Manager
and the Project Manager are also responsible for database assessments. The QA Manager and
Field Team Leader are responsible for assessments related to field techniques. In the event that
the assessment program identifies problems with project data, as it pertains to data generation,
data entry, data management or data reporting, response actions will be triggered. The nature of
these actions will depend upon the severity and type of problem encountered, and will begin with
a review of project procedures related to the identified problem.

3.1.1 CL1.1-Preventive Response Actions

These measures will be directed at preventing the identified problem from being repeated, and
include the implementation of high-level monitoring of project activities associated with the
problem to prevent further deviations; and initiation of a system of audits that will include
random and unannounced evaluations of personnel and equipment to determine if procedures
outlined in the QAPP are being followed. The project manager will be responsible for
implementing corrective measures to address identified deviations from the QAPP.

3.1.2 C1.2 - Corrective Response Action

This measure will result in a correction of the problem and replacement of the problematic data
with data that meet the project objectives. Corrective action will require re-entry of all
guestionable data into the FSSD.

3.1.3 CL1.3- Independent Assessments

Independent assessments are preformed by QA consultant, Dr. Peter Finkelstein who will perform
an independent review of SOPs, QAPP, QMP, and annual reports. Other independent assessments
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are performed by the NADP and subcommittees and EPA who review the SOPs, QAPP and
annual reports.

After review and approval of the QAPP and SOPs and, if necessary, any training of Survey
Technicians, the QA Manager will perform independent assessments of Survey Technicians. The
goal of the assessments will be to evaluate the field techniques used by the Survey Technicians,
and the applicability of the survey procedures.

Reports of the assessment will be included in the Annual Report. The reports will discuss the
effectiveness of the survey technique and procedures in meeting the goals of the NADP and EPA.

3.2 C2-Reports to Management

EEMS will produce monthly reports indicating progress and significant activities from the
previous month as well as activities planned for the following month. This monthly report will be
distributed to the EPA Project Officer and Contract Specialist.

Included as part the monthly reports there will be a summary of the latest deliverables to the
appropriate organizations, a summary of any current project problems uncovered during the
internal assessments mentioned above, or any deficiencies in meeting deliverable deadlines or
quality assurance goals, and a list of outstanding actions awaiting EPA Project Officer
authorization.
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4.0 GROUP D: Data Validation and Usability Elements

This section addresses the QA activities that take place after data are collected during the site
survey process.

4.1 D1 - Data Review, Verification, and Validation

It is EEMS’ goal to review 100% of the data collected during site surveys. This is accomplished
during the various stages of data entry and verification. It begins with the entry of field-collected
data into the FSSD by the Survey Technician and the built-in database warnings when entered
data is out of the expected range. This is followed by double entry of the same data into the
FSSD by a different EEMS Technician, and the reconciliation of discrepancies encountered by
the FSSD.

Maintaining current and valid certification of survey standards ensures that survey data are valid.
Valid survey data in turn ensures that NADP data are valid. The QA Manager will report any
certification results that would impact survey results if a standard was used for the survey that
was found to be inaccurate. Any data qualifiers will be reported to EPA and other users.

4.2 D2 - Verification and Validation Methods

Data generated during the site surveys will be recorded by the Survey Technician on forms.
Historical data will be verified or corrected during the survey. These data will then be entered
into the FSSD which provides the user with warnings when data entered does not meet the criteria
ascribed to a particular field. This will provide a second layer of verification. Field data will be
entered a second time by another EEMS team member into the FSSD. The FSSD will then reveal
any discrepancies between the two sets of data. These discrepancies will be reconciled by the QA
Manager and the Project Manager by further scrutinizing the original field forms and if necessary,
consulting with the Survey Technician or site operator.

Data validation methods for this project will consist of maintaining current any required
certifications of standards used in the performance of the site surveys. Both data verification and
validation methods will be used for data collected during site surveys. Some data collected will
be observations made by the Survey Technician for which no instrumentation is required. Other
data collected during the site survey may be measurements made by instruments, or responses
from standards that require certification to a reference. All data will be verified, but only data
collected by a measurement process will require validation.
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All survey results will be range tested during the database entry process. All calculations of
average errors, maximum errors, and linear regressions will be performed during the data
collection process while completing the hardcopy field forms. The calculations will be repeated
automatically as data entry in the database is completed for each form. The results of the
calculations will then be compared thereby automatically checking the data entry. Discrepancies
will be investigated and errors will be resolved.

This process will resolve errors prior to data being available to the users. If a survey standard is
found to be in error the questionable data will be reported to the users when the error is
discovered. Questionable survey data will be identified and corrective actions reported in the
next report of results.

Results from the NADP Site Survey Program will be conveyed to the users by means of a number
of deliverables. These consist of hardcopy reports (Spot Report, Site Performance Survey Report,
Monthly and Annual Report) and electronic data tables to be imported by the NADP PO into their
data management system.

The Spot Report will address the following items:
e Site, and site operator’s information
e Immediate action items necessary to restore proper function to the site
e Any required site supplies or maintenance items
e Summary of survey activities

The Spot Report will be submitted as a hardcopy to the site supervisor and operator, NADP QA
Manager and the EPA Project Officer at the completion of the site survey.

The Site Performance Survey Report will be generated by the FSSD once all the data entered for
a site has undergone all the QA/QC stages. It is comprised of all the information gathered, and
data recorded while conducting the survey and completing the Site Performance Survey
Questionnaire forms. It covers all the areas covered during the survey: site information, siting
criteria, all the instruments and equipment, site operator’s assessment, and field laboratory. The
Site Performance Survey Report will be submitted in electronic format within 15 days after
completion of the site survey.

The Monthly Progress Report will be prepared for the EPA Project Officer indicating progress
and significant activities from the previous month as well as activities planned for the following
month.
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The Annual Report will be a summary of the sites visited to include the overall status of the sites,
problems encountered, and how these problems may be impacting the performance of the
network. The report will provide information on the status of important performance measures,
and will describe any significant events or changes to the networks that would affect
interpretations of results, the quality of data produced by the program and any limitation in using
the data.

4.3 D3 - Reconciliation with User Requirements

The survey program and results will be reviewed by the NADP PO and EPA Project Officer to
identify changes or new requirements. The program documentation will be updated with any
changes in program requirements. Survey results and network operation assessments will be
discussed with users at management meetings. Recommendations for improvements to the
program will be incorporated following periodic program review by EPA and data users.
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1.0 Scope and Applicability

This Standard Operating Procedure (SOP) describes an overview of the procedures for
conducting performance surveys of National Atmospheric Deposition Program (NADP) National
Trends Network (NTN) field stations. The NADP is a cooperative, multi-agency program of
monitoring stations designed to measure precipitation chemistry and estimate atmospheric
deposition of various pollutant ions and mercury. The NTN is one of the three networks of the
NADP and is focused on long-term trends of precipitation chemistry and estimations of wet
atmospheric deposition. Various local, state, and federal agencies, as well as universities and
other interested groups are responsible for, and contribute to, the operation of the stations. More
specific instructions are provided in separate SOPs for each measurement system usually found at
a NTN station. Those systems include precipitation gauges, precipitation collectors, and
weighing devices (balance or scales). The individual SOPs are referenced in Section 5.0
Equipment and Supplies of this SOP.

The purpose of a performance survey is to assess the field measurement process under normal
operating conditions, “as found”, without any special preparation or adjustment of the system.
Performance survey results are used to ensure the measurement process and data collection
systems are operating within the project acceptance criteria as defined in the NTN Quality
Assurance Project Plan (QAPP). Proper implementation of a survey (or audit) program will
ensure data integrity and assess data accuracy.

NTN Site Performance Surveys include:

o Verifying that the site equipment and associated systems are capable of making valid and
accurate measurements.

e Verifying that the precipitation collector is operating within the specifications of the NTN
QAPP and capable of collecting valid samples.

e Challenging each measurement device (gauge, balance, or scale) with an independent
audit standard [traceable to National Institute of Standards and Technology (NIST) or
other authoritative standard] to determine if the device is operating within defined project
accuracy goals provided in the NTN QAPP.

e Performing routine maintenance and/or minor repairs if necessary to return the site
equipment to operation within the designated specifications.

e Subsequently re-challenging and/or retesting the equipment.

e Documenting the survey results and activities (pre and post-maintenance) using the
appropriate form(s) and Field Site Survey Database (FSSD).

e Documenting any condition that affects data quality or that requires additional attention
using the appropriate form(s) and FSSD.
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o Distributing the survey results, reports, and documentation to the designated project
personnel.

1.1 Typical NTN Site Installations

The NTN Site Performance Survey program is intended to assess the operation of each site in the
network. The network currently consists of approximately 250 sites throughout the United States,
Puerto Rico, Mexico, and the Virgin Islands. The number and location of operational sites varies
at any time. A list of active sites and locations can be found in the “Quality Assurance Project
Plan (QAPP) — Support for Conducting Systems and Performance Surveys of National
Atmospheric Monitoring Stations” (referred to from this point on as NADP Site Survey Program
QAPP). An updated list may be available on the NADP website: http://nadp.sws.uiuc.edu/.

The program goal is to visit and survey approximately 90 total sites per year from the three
individual networks, and each site in the NADP once approximately every three years. The
current survey schedule can be found at ftp://67.192.214.230 in the NADP Final directory.

Specific equipment at each site can vary, but each site will consist of an approved precipitation
gauge, an approved precipitation collector, a sample weighing device, equipment manuals,
approved operating procedures, and site supplies. The approved NTN measurement and sampling
equipment includes:

o Belfort 5-780 Mechanical Precipitation Gauge

e Aerochem Metrics (ACM type) Precipitation Collector

o ETI NOAH IV™ Electronic Precipitation Gauge

e OTT NADP Pluvio Electronic Precipitation Gauge

e Ohaus Mechanical Balance

e Various electronic scales

1.2 Preliminary Survey Activities

Due to the number and location of the sites in the network, the NTN site survey program is a
travel intensive project. In order to maintain an efficient schedule and quality product, frequent
and concise communication with project personnel is required. Prior to beginning travel, the U.S.
Environmental Protection Agency (EPA) Project Officer, site liaisons at the NADP Program
Office (PO), and the Central Analytical Laboratory (CAL), at the Illinois State Water Survey
(ISWS) must be contacted. Their contact information is listed below:

o Michael Kolian  202-343-9261  kolian.michael@epa.gov EPA Project Officer
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o Melissa Rury 202-343-9882
e Mark Rhodes 217-244-6413
e Matt Layden 217-244-0372
e Roger Claybrooke 217-244-2838

rury.melissa@epa.qgov
Rhodes1@illinois.edu
ntn@sws.uiuc.edu

dclay@sws.uiuc.edu

EPA Project Officer
NADP QA Manager
CAL Liaison

NADP PO

In order to adhere to the schedule set forth in the NADP Site Survey Program QAPP, the above
listed personnel must be contacted no less than one month prior to the planned date of the site
survey. The initial communication must include the information contained in Table 1 for each

planned site survey.

Table 1. Preliminary Site Communication Information

Site Name Site ID Survey Date Previous Survey Date | NADP Network(s)
Site #1 NTN
Site #2
Site #3

Information obtained from the NADP liaisons during the preliminary communication should

include the information contained in Table 2 below for each site.

Table 2. Initial Site Information

Existing Information

Site operator (name, address, phone, e-mail)

Site supervisor (name, address, phone, e-mail)

Site sponsor contact (name, address, phone, e-mail)

Precipitation gauge (manufacturer, model)

Collector (manufacturer, model)

Balance (manufacturer, model)

Site characteristics (i.e., solar power, remote, etc)

Known problems (equipment and/or siting related)

Additional requests (training issues, etc)

Logistical concerns (i.e., passes or keys required, etc)

Site sketch available and provided (pdf file name)
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Figure 1 is an example of the initial site information for site WA14 as received from the NADP

PO.

Figure 1. NADP Pre-Audit Site Information NTN Site WA14

National Atmospheric Deposition Program
Pre-Audit Site Information

Site ID WA14
Latitude 47.86
Longitude -123.9319
Elevation 176
Start 5/20/1980
Stop

Status A

Site Name

County Jefferson
Sponsoring Agency  NPS-ARD
Operating Agency NPS-Clympic NP
Site Owner NPS

Map Owl Mountain

NTN Site WA14

Olympic National Park-Hoh Ranger Station

Wet/Dry Sampler

Installed Equipment
Primary Rainguage

Field Lab

Type ACM Type Belfort 5-780 Ohaus 1118D

Power AC Shield None pH Meter Beckman phi 32

Heated N Distance to WD 55 pH Electrode Broadley-James BNC

Lid F Backup Rainguage Cond. Meter YS| 35

Event Recorder S Type 8in cylinder Cond. Cell YS| 3403
Distance to WD 1.2

Supervisor Operator

Name Bill Baccus Bill Baccus

Phone 360-565-3061 360-565-3061

Alt Phon

Fax 360-374-2676 360-374-2676

Email bill_baccus@nps.gov bill_baccus@nps.gov

Training

Bill Baccus

Olympic National Park

600 East Park Avenue

Port Angeles, WA 98362-6798

Funding Agency Representative

Name Kristi Morris

Phone 303-987-6941

Alt Phon

Fax 303-969-2822

Email kristi_morris@nps.gov

Bill Baccus

Olympic National Park

600 East Park Avenue

Port Angeles, WA 98362-6798

Kristi Morris

National Park Service

Air Resources Division
12795 W. Alameda Parkway
Lakewood, CO 80228

After obtaining the site contact information from the site liaisons, the site operators and
supervisors for each site in the planned trip must be contacted by telephone at least two weeks
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prior to the planned site visit. If the planned survey will be the first survey for a particular site
(i.e., Previous Survey Date = null), the site sponsor for that site will also be contacted by phone
and notified of the survey.

Discussions with the site personnel will include logistics pertaining to accessing the site, date and
time of the planned site survey, any modifications that may have been performed on the site
instrumentation, and any operational problems that may exist at the site. All relevant information
will be added to the data gathered during the preliminary communication with the site liaisons.

Once the initial communication with the site liaisons and site operators has occurred, the
comprehensive information obtained for each site will be compiled and included in a Site Survey
File.

1.2.1  Preliminary Site Survey File

During these preliminary survey activities, the Site Survey File will contain the compiled
comprehensive information obtained during the preliminary communication and data gathering
process described above. The information for each site will include records of phone calls, e-mail
correspondence, and completed site information data tables.

The file will become a permanent historical record of site survey information and documentation.
It will be assigned a Document Control Number (DCN) and will become part of the site survey
data management system. Appropriate site information obtained thus far will be entered (or
imported) into the FSSD. Initial site data forms will then be generated and included in the Site
Survey File and copied and included in the Site Survey Kit to be provided to the Survey
Technician responsible for conducting the site survey.

1.2.2 Site Survey Kit

At this step in the performance survey procedures, a Site Survey Kit will be prepared at EEMS.
The Site Survey Kit will be assembled utilizing the preliminary information gathered for each
site. The site-specific tools, equipment, maintenance items, forms, certification records, Personal
Digital Assistant (PDA), field computer with FSSD, and survey supplies required to perform the
survey of each site in the planned trip will be inventoried and packed for shipment.

Arrangements will be made with the Survey Technician for the shipment of the kit to the field.
Upon receipt of the Site Survey Kit, the Survey Technician will inspect the kit and report any
damage or missing articles. After completing any additional shipments that may be necessary,
the Site Survey Kit inventory and shipping log will be included in the Site Survey File.

The EEMS QA Manager will oversee the process of completing the preliminary Site Survey File,
and providing the Survey Technician with the required materials to complete the planned surveys.
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Once receipt of the complete and functional survey kit is confirmed by the Survey Technician, the
preliminary Site Survey File is complete. Post-survey information will be included following the
site visit and survey by the Survey Technician.

2.0 Summary of Methods

General methods used for performing a NTN Site Performance Survey will include the
completion of the preliminary survey activities described in the previous sections and then:
e Traveling to the site and challenging or testing each measurement and collection device
according to the SOP for that device,
¢ Recoding the observed and collected data on the appropriate form,
e Performing any routine maintenance, adjustment, or minor repair,
o Repeating the challenge or test of the device,
e Recording the results of the additional challenge or test,
o Entering the recorded data into the FSSD and backing up the files,
e Generating the exit report (Spot Report) of the survey activities from the FSSD within 24
hours of completing the survey,
e Transferring the hardcopy recorded data and the electronic FSSD files to the EEMS data
management facility,
o Verbally reporting the results of the survey to the site liaison with any requests for
additional attention or activities to be performed at the site within 24 hours of completing
the survey.

The specific methods used to complete a challenge or test of the measurement and collection
equipment and instrumentation at each site are unique for the type of equipment and the
instrumentation present at the particular NTN site. Specific SOPs have been developed for that
purpose.

2.1 Instrument Specific Methods

The list of approved NTN site equipment and instrumentation is presented in Section 1.1. The
preliminary survey activities identify which of the listed types of instrumentation are present at
each site. Table 3 identifies the specific SOP for the equipment or instrumentation type.

Table 3. Instrument Specific Methods

SOP Name SOP Number Revision Number | Revision Date
Belfort 5-780 Precipitation Gauge SOP-EPW07061-1400 1 May 2008
OTT NADP Pluvio Precipitation Gauge SOP-EPW07061-1410 1 May 2008
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ETI NOAH IV™ Precipitation Gauge SOP-EPW07061-1420 1 May 2008
ACM NTN Precipitation Collector SOP-EPW07061-1310 1 May 2008
Ohaus Mechanical Balance SOP-EPW07061-1210 1 May 2008

Using this SOP and those presented in Table 3, any currently operating NTN site can be
surveyed. As new equipment or instrumentation is approved for use at NTN sites, new methods
and procedures will be developed to challenge and test that equipment and instrumentation.
Those methods will be incorporated into this SOP and Table 3.

3.0 Health and Safety Warnings

The NADP Site Survey Program and NTN Site Performance Survey requires travel to various
locations and assessing the condition and operation of electrical devices. As such there are some
health and safety warnings and cautions that must be observed.

3.1 Electrical

The sample collection devices, and some of the precipitation gauges, are powered by 120 volt AC
power. This is the typical household electrical service which powers most common appliances.
The same cautions practiced for any device powered by this means should be observed for the site
equipment.

In some cases the power may be delivered using extension cords or buried electrical wires.
Particular attention should be paid to the manner and condition of the power supply and
distribution. No digging or under-ground probing should be conducted without first identifying
all buried services.

Prior to removing any instrument electrical service covers or fuses, disconnect the power source
to the instrument. This can be accomplished by unplugging the power cord or tuning off the
circuit breaker and employing a proper “lockout tag-out” (LOTO) procedure.

3.1.1 Lockout Tag-out

LOTO procedures are intended to protect survey personnel and technicians from electrical
hazards while troubleshooting and servicing electrical equipment. If the power supply to the
device is not in the direct control of the technician, LOTO procedures must be used to ensure that
the power is not supplied to the device during the activities. This is accomplished by locating the
source of the power (electrical outlet or circuit distribution panel) and disconnecting the power
source. Unplugging the cord or turning the circuit breaker off will then disconnect the power. In
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rare instances it may be necessary to disconnect the main power supply or main breaker that
supplies power to all of the circuits in the distribution panel.

After the power supply has been disconnected access to the panel or outlet must be locked and
tagged with a notice for other personnel that service is being conducted on a component of that
circuit. This is intended to prevent the circuit from being activated by other personnel that may
enter the area and not realize that a technician is working on a device on that circuit.

3.2 Remote Locations

Some of the stations in the NTN are located in remote areas. Access to the site may be limited to
hiking trails. The trails may be mountainous, or rugged and steep, and at high elevations. Shelter
may not be available at the site location. Caution and care should be exercised to prevent
overexertion when accessing these sites. Protective clothing and boots should be worn, and
adequate fluids should be available for the duration of the site visit.

3.3  Travel and Driving

By far the most dangerous activity undertaken during the site survey program is travel by driving
to the site locations. All safety regulations recommended for the operation of motor vehicles
must be observed. This includes the use of seatbelts and shoulder restraints.

All operators must have a valid operator’s license and the insurance required by both the issuing
agency and the contract (or subcontract) clauses.

The consumption of alcohol or other drugs that may cause impairment are not permitted prior to
or while operating a motor vehicle.

Extended travel and long working hours can cause stress and fatigue. These conditions can
adversely affect ones ability to operate a motor vehicle. Personnel must be aware of stress and
fatigue levels and not operate a motor vehicle under these conditions. Personnel are urged to get
the necessary rest required to stay alert while driving.

4.0 Personnel Qualifications

This SOP (and those referenced) is intended to be used by experienced field and instrument
technicians. All site survey team personnel are experienced field site specialists with many years
of direct involvement with deposition monitoring sites. That involvement includes the
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installation, repair, maintenance, calibration, and operation of precipitation gauges, precipitation
collectors, meteorological instrumentation, ambient air samplers, and gaseous analyzers.

Additional training will be provided to the survey team as new instruments and equipment are
approved for use in the NTN. Procedures for testing and challenging any new equipment will be
developed with the cooperation of the NADP and subcommittees.

4.1  Training

If training is required at any time during the performance of the NADP Site Survey Program due
to changes to personnel, training will be provided by the Survey Team Leader. All new personnel
will be trained by accompanying the Survey Team Leader to as many field sites as necessary to
become proficient with the survey procedures.

5.0 Equipment and Supplies

Together with this SOP, the individual instrument SOPs listed here are required for conducting
performance surveys at NTN designated NADP precipitation collection stations. They are
intended to be used by qualified technicians that understand general instrument operation and
survey techniques. The following SOPs provide technical guidance and detailed information
regarding specific NADP NTN site survey procedures:

o SOP-EPWO07061-1400 - Belfort Precipitation Gauge Standard Operating Procedures,
(NADP Installations)

e SOP-EPWO07061-1410 - OTT NADP Pluvio Electronic Gauge Standard Operating
Procedures, (NADP Installations)

e SOP-EPWO07061-1420 - ETI NOAH IV™ Electronic Precipitation Gauge Standard
Operating Procedures (NADP Installations)

e SOP-EPWO07061-1310 - ACM NTN Precipitation Collector Standard Operating
Procedures (NADP Installations)

e SOP-EPWO07061-1210 - Ohaus Mechanical Balance Standard Operating Procedures
(NADP Installations)

e SOP-EPWO07061-1210 - Various Electronic Scales Standard Operating Procedures
(NADP Installations)

51  Survey Tools and Materials

In addition to the specific instruments and equipment listed in the individual SOPs, the following
materials are required to perform NADP NTN site surveys:
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e NADP NTN QAPP

e Site Survey File for each site in the planned trip

e Hardcopy data forms (forms provided in each Site Survey File)
e Laptop computer with approved FSSD

e Global Positioning System (GPS)

o Miscellaneous recordkeeping supplies

e Manufacturer's instruction manuals

6.0 Instrument or Method Calibration and Standardization

Each method used to challenge or test a measurement or collection device deployed at NADP
NTN site will be referenced to a carefully calibrated and certified standard. The rational and
development of those procedures is discussed below.

6.1  Standard Weights

The majority of challenges performed on measurement systems at NTN sites will be the use of a
standard weight to simulate precipitation and then comparing the instrument response to the
equivalent precipitation that corresponds to the standard weight. The equivalent precipitation
amount is a function of the size of the opening in the particular precipitation gauge and the
calibration of the gauge itself.

In order to accurately determine the equivalent precipitation amount, an accurate measurement of
each standard weight must be performed. This will be accomplished at the EEMS facility with a
precision electronic balance. The balance will be certified annually by an independent
organization using standard reference methods and materials. EEMS will check the calibration of
the balance prior to each use with transfer weights that are certified at the time of the balance
certification. The balance calibration weights will be maintained at the EEMS facility in a
manner that protects their condition and weight.

6.1.1