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PNAMP Executive Network
Brian Lipscomb

Executive Director

851 SW Sixth Avenue Suite 260
Portland, OR 97204

Dear Mr. Brian Lipscomb,

The purpose of this letter is to solicit your feedback, as member of the Executive Network of
the Pacific Northwest Aquatic Monitoring Partnership (PNAMP), on a potential
recommendation of the Steering Committee. The Steering Committee is considering
recommending that the attached document, Best Practices for Reporting Locational and Time
Related Data, be endorsed and implemented to the extent possible, by PNAMP partner
entities.

First, I would like you to understand that with this letter the Steering Committee is launching
a formal PNAMP recommendations process. The Steering Committee expects to develop a
series of potential PNAMP recommendations that will arise as PNAMP tasks are completed
and we have adopted this format to communicate our progress and provide you with final
drafts for your consideration. The Steering Committee hopes that you and your organization
will benefit from the early warning afforded via this process, and in turn, the Steering
Committee anticipates improving the PNAMP recommendations that are brought forth.
Please let your Steering Committee representative know how well this new process works for
you.

The subject document was developed by the Northwest Environmental Data-Network (NED)
ot which you may be a signatory, and was approved for distribution by the NED Steering
Committee. The data management interests of PNAMP have a strong relationship to those of
NED, and there is overlap in participation and expertise. Names and affiliations of
contributors to the document may be found on page two of the document
(Acknowledgments).

The Best Practices for Reporting Locational and Time Related Data document offers an
opportunity to advance one important element of a strong and consistent data reporting
foundation. Specifically, in the Pacific Northwest there are hundreds of research, monitoring
and evaluation projects currently generating data, most of which has location and time related
data elements. Unfortunately, since these data elements are not reported using common
standards and formats, data integration is required to produce integrated data products (maps,




tables, charts, statistical analyses) from multiple data sets. Absent this standard, comparative
analyses are often not possible. Data integration is time consuming and expensive and
provides opportunity for errors to be introduced. In many instances the burden of data
integration and error checking prevents data analysis. This document attempts to address this
and move the region toward a more robust and functional methodology that will allow a
higher level of data standardization.

The best practices have been prepared for users who are not presently tracking environmental
project data within a geographic information system (GIS) and who are managing their
information within a database or spreadsheet or for those using nonconforming metrics. For
users who are already employing GIS systems with standardized spatial standards to track
monitoring and restoration projects, it is strongly encouraged that they continue to do so and
to track similar elements using established state and federal data and metadata (information
about data) standards.

Nothing in these best practices or PNAMP’s endorsement is intended to diminish existing
authorities for information collection or reporting. However, the document represents what
NED feels to be the minimum set of location and time information that should be considered
for collection and reporting. The best practices are not meant to limit the collection of
additional information that may be pertinent to, and best determined by, the collecting
organization.

By September 15, 2006 the PNAMP Steering Committee would greatly appreciate hearing of
your support and/or concerns regarding the potential for PNAMP to formally recommend
endorsement and implementation of the best practices. You may recall the PNAMP Charter
indicates partners will make reasonable efforts to incorporate PNAMP recommendations into
their respective programs. Attached for your reference is a current roster of PNAMP
signatory entities and their respective executives and Steering Committee members.

Your representative to the PNAMP Steering Committee should be able to answer any
questions you may have.

Thank you for your consideration of this request.

Sincerely,

M

Jennifer M. Bayer

PNAMP Coordinator

US Geological Survey

5501 A Cook-Underwood Road
Cook, WA 98605
jennifer_bayer(@usgs.gov

cc: PNAMP Steering Committee
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Pacific Northwest Aquatic Monitoring Partnership Charter Signatories

PNAMP
Partners

PNAMP Steering Committee
Representative

Executive Signatory to
PNAMP Charter

Bonneville Power

Jim Geiselman

Greg Delwiche
VP Environment, Fish and

Administration Wildlife
. . . Don Koch
California Dgpgrtment of Fish Scott Downie CDFG Manager Northern CA-
and Lyame North Coast Region
Columbia Basin Fish and Gary Aitken, Sr.
Wildlife Authority Frank Young Chair

Columbia River Intertribal
Fish Commission

Phil Roger

Olney Patt, Jr.
Executive Director

. Joe Peone
Confederated Tribes of the Keith Wolf Director, Fish and Wildlife
Colville Reservation
Department
Environmental Protection Ron Kreizenbeck

Agency

Dave Powers

Actg Regional Administrator

NOAA Fisheries

Kim Kratz

Usha Varanasi,
Science and Research Director

Northwest Indian Fisheries
Commission

Bruce Davies

James R. Anderson
Executive Director

Northwest Power and

Steve Waste

Judi Danielson

Conservation Council Chair
Oregon Watershed Daniel D. Heagerty
Enhancement Board (also Greg Sieglitz Co-Chair
representing ODFW, ODEQ, Jane O’Keefe
ODF) Co-Chair
Pacific States Marine . Randy Fisher
Fisheries Commission Bruce Schmidt Executige Director
William Grisoli
US Army Corps of Engineers Paul Ocker Brigadier General
US Army Division Engineer
Elaine Brong
US Bureau of Land Al Doelker State Director

Management

Oregon/Washington

US Bureau of Reclamation

Michael Newsom

J. William McDonald
Regional Director

Linda Goodman

US Forest Service Linda Ulmer Regional Forester Pacific
Northwest Region
. Anne Kinsinger
US Geological Survey Dave Busch Regional Biologist
Washington Department Ken Dzinbal Bill Backous
of Ecology Director
Washington Governor's Steve Leider Chris Drivdahl
Salmon Recovery Office Team Leader
Washington Salmon Recovery Bruce Crawford William Rugkelshaus
Funding Board Chair
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Introduction and Background

In the Pacific Northwest there are hundreds of research, monitoring and evaluation and environmental
management projects creating substantial quantities of data. Most of this data has location and time
related data elements that are often reported using different standards and formats.

There is a region-wide need, for multiple
purposes, to be able to view and analyze these
data at different landscape-scales. This need
requires the creation of integrated data products
(maps, tables, charts, statistical analyses) from
multiple data sets. Unfortunately, because the
data has been reported without common
standards, the data integration task 1s time-
consuming and expensive. And, because data
conversion 1s needed, errors are introduced. In
many instances the burden of data integration and
error checking prevents data analysis.

Best Practices for Reporting Location and Time Related Data — Version 3.1 (May 2006) 3




Intended Users of These Guidelines

The guidelines have been prepared for two types of users:

1) Users who are not presently tracking environmental project data within a geographic information
system (GIS) and who are managing their information within a database or spreadsheet. The
guidelines are focused on the needs of these users.

2) Users who are already employing GIS systems to track monitoring and restoration projects. This
group is strongly encouraged to track similar elements using established state and federal data and
metadata (information about data) standards.

Example of more detailed federal standards can be found at:

s EPA (for detailed geolocational standards hitp://iaspub.cpa.gov/edi/epastd$.startup

= FGDC (for metadata) hitip://www . tudc.gov/standards/

s Water Information Coordination Program/Advisory Committee Water Resources (for
Water monitoring) htip://water.usgs. gov/wicp/acwi

Nothing in these guidelines is intended to diminish existing authorities for information collection or
reporting. For example, most Federal entities are already required to provide FGDC compliant
metadata about spatial, temporal, and other data collection efforts.

These guidelines represent what is considered to be the minimum set of location and time information
that should be considered for collection and reporting. This is not meant to limit your collecting

additional information that may be pertinent to, and best determined by, the collecting organization.

For more information about GIS and other technical terms used in this guidance and what they mean,
please look at:

2 hitp://eis.esricomy/showease/showease ¢fm

a2 hitpJ//supportesrLeomyindex.cim?ta=knowledgebase gis
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Why Use Data Standards

A minimum set of mapping standards is necessary to ensure the successful implementation of a
multi-agency approach to data collection. Consistent use of common reporting standards would have
significant benefits to the region by:

Reducing errors and improving data quality;
s Increased understanding of the information content;

s Leveraging existing technical advances and investments that have been made in spatial and
temporal data collecting and viewing. In particular: Geographic Positioning Systems (GPS)
for determining location (and time) and GIS for creating spatial products;

= Reducing the cost of analysis and increasing confidence in analytical products;

= Allowing easier and more widespread use of data collected across different programs and
entities;

s Increasing data consistency; and
= Improving data maintenance over time.

The use of consistent minimum location and
time data reporting standards are not a
technical challenge: it is a policy choice. It
requires action within agencies to support or
require the use of consistent standards within
relevant agency projects and programs.

Best Practices for Reporting Location and Time Related Data - Version 3.0




Acquiring Latitude and Longitude Coordinates for Your Projects, Sites and
Features

All projects have some form of locational information. Locational information about a project may
include the location of the project itself, the locations where actual site work for the project is
completed and details of features at sites. Features are things carried out at sites, for example
building a fence, sampling water quality, or counting fish. It is very important to identify what
locations are being associated with each project, site or feature, using detailed latitude and longitude
information.

For example: a salmon habitat restoration
project is located on the Skagit River at the
confluence with the Sauk River (the project
location). At the confluence there are 3
separate places of work (site locations) where
fence installations (feature location
information) are being completed. If
monitoring was also completed as a part of the
project, there may also be records of
monitoring site locations with feature level
detail about each of those sites, for example,
transect location information.

Each case may be different.

The following sources of coordinate information may help to make reporting information about your
project area easier. This material is not intended to be a complete guide for working with GIS or
GPS, but rather, a guide for building the needed attributes in a database so you can track project
information at the simplest level.

Hardcopy Map Sources

= USGS quad sheets have lat/long coordinate grids along the side of the map.

Map Data From Your Computer

= National Geographic sells USGS quad data on CD/DVD’s for individual states that can be
loaded on your PC.

Free On-line Map Sources

There are on-line USGS maps that can be accessed on-line from different sources. For example:
= TopoZone hilp:// www.lopozone.corm

Best Practices for Reporting Location and Time Related Data - Version 3.0



= MapTech’s hitp: www.maptech.com/

v Microsoft’s hitn:/ierraserveranicrosoft.comy

These sites allow you to search for your area of interest and then display the area selected. By
holding your mouse over a point on the map it will display the lat/long coordinates of that point.

Web Mapping Services

For organizations that need access to frequent and accurate geocoding information there are services
that can provide you with this sort of support. One example would be ArcWeb Services for
Geocoding.

For a glossary on more information about spatial information go to:

8 hipd/as.esricom/showease/showease.cim

= hupd/supportesrieconvindex.cimMasknowledeehase uis
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Real World Examples of How Data Reporters Can Conform to These
Guidelines

The spatial and temporal standards described in this document are for use in any Observation Based
Data collection effort'. Observation Based Data are generated during an activity (e.g. fish and
wildlife counting, habitat survey), performed by participants (e.g. Data Collector) where
observations (recorded data) are collected about a subject (e.g. fish passage or bird inventory)
following a methodology (screw trap method 2 or point counts) at a location during a period (05-4-
2005 to 05-8-2005) and for a particular purpose (measuring smolt production or counting various
birds in an area).

While data analysts usually want to know all of the italicized information above, this document is
intended to provide minimum standards for reporting on the /ocation and the period of an
Observation Based Data collection effort.

There are many different types of participants involved in data collection and reporting with different
levels of technical support. Examples are provided below for two types of participants:

= Data collectors with limited data or GIS resources
= Data collectors with expanded data or GIS resources (or large organization) data collectors.

Data collectors with limited data resources would typically be working on smaller scale projects,
often without support from an enterprise level information system.

Data collectors with expanded resources would typically be working within an organization that has
enterprise level GIS support. Most participants working for a government scientific program enjoy
the support of a GIS department or staff with an established data management system.

£ eation M

Sepiie i

! Draft Fish Monitoring Protocols Workshop -Data Management Work Group -Welches, OR, May 2005
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Example 1: Collector with Limited Data Resources

The participant collects water quality data in a stream environment and determines the sampling
location from a paper map. The time of sampling is reported from a personal watch that is not
synchronized. Later, in the office, the user logs onto a map web service (e.g.

hitp: /www maptech.cony or hitp//www . topozone.com) to identify the sampling latitude and
longitude (in decimal degrees) from the map web service.

The participant would report, at the least, a brief description of the location method (along with other
needed metadata®): e.g. “I marked the location on a 1:100,000 typographical map in the field and then
used the hitp://www.maptech.com/ or http://www.topozone.com or hittp:/terraserver.microsoft.cony
Web service to get a lat/long in decimal degrees. Time of sampling was reported from a personal
unsynchronized watch”.

Example 2: Collector with Limited Data Resources

The collector is validating the planting of an area of riparian planting. While the site can be located,
survey stakes cannot be located to delineate the work site. The collector walks to the estimated
center location (centroid) of the tree-planting project and measures the location using a hand-held
GPS. Later, in the office, the collector reports the data by keying the location information from the
GPS into a spreadsheet and makes a description of the spatial and temporal data method used as a
part of the needed metadata record: e.g. “I walked to the approximate center of the planting and
estimated the location with a “Garmin E-Trex” GPS using an unknown methodology. The datum
used was NAD83 (North American Datum 1983). I could not locate survey stakes.”

Example 3: Collector With Expanded Data Resources

The participant collects water quality data in a stream environment from multiple sites and observes
and reports the sampling locations in decimal degrees and the time of sampling (dd-mm-yyyy, hh-
mm-ss 24hr clock) into a PDA with an integrated “Garmin 18 GPS unit. The time is taken from the
GPS. When reporting the data, on return to the lab, the GPS data is downloaded from the users PDA
to a corporate database and a description of the spatial and temporal methods used is attached along
with other metadata, including a reference to the datum used (NAD&3) and the use of automatic
loading of spatial and temporal data from the Garmin GPS 18 unit.

2 Other needed metadata could include:
1. Description of what the dataset is, who collected, created, or processed the data, and the dates these were
completed.
Any access/use constraints associated with the data—is it sensitive, copyright, etc.
A descriptive title or naming convention for the dataset.
Originator of the data-who? When it was published.
A point of contact for the data. Name, organization, contact phone number, address or email.
Any processing that was done from the data from it’s original state-who, when, what, where and how.
What is the data quality? Is it complete, logical, consistent? What is the accuracy or precision of the data?

A i
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Examnple 4: Collector With Expanded Data Resources

The participant is validating the planting of an area of riparian planting. While the site can be
located, survey stakes cannot be located to delineate the work site. The collector describes a polygon
(shape file) for the boundary of the planting by walking the boundary of the planting and using a
hand held GPS to enter waypoints at changes of direction along the boundary. In the office the data
is downloaded from the GPS into the corporate database.

When reporting the data, a description of spatial and temporal methods used and other needed
metadata, should be attached to the data: For example: “The area of planting was located by walking
the perimeter of the planting using a hand-held Garmin Map 60 GPS, reporting way points at
boundary direction changes. The datum was NAD83 (North American Datum 1983). In the office
the data was downloaded into the database.”

Best Practices for Reporting Location and Time Related Data - Version 3.0
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How to Understand and Use the “Multi-Level” Guidelines

These guidelines, for reporting location (spatial) and time (temporal) related data, were designed with
flexibility in mind. Since some projects are simpler than others, the “Multi-Level” structure allows
project managers to track projects and location information at the needed level of detail. See Table 1
for descriptions of Level 1, Level 2, and Level 3.

Simple projects can typically be tracked using Level 1, which provides managers and end users with
just enough general information, such as project name, sponsor, and project type, along with a
general physical description of the project’s location and its time duration.

But, as we know, certain projects can become complex, especially when they entail specific sampling
or other activities. In these instances, a project can cover a large area with discrete places where
information is tracked and collected, for example, a project to replace culverts at multiple sites. In
this case you could track project information at Level 1 and Level 2, which provides for more
detailed collection.

In some cases, tracking information at Level 2 may not be sufficient. During some projects, multiple
sites could be visited many times with the sampling of detailed environmental data at each of the sites
in addition to the location and time data. Project Sites where water chemistry and a stream’s
morphology are collected along different reach segments is an example of when Level 3 information
would be needed. With this complexity you would need to be tracking project information at all
three levels.

This “leveled” (or multi-tiered) structure for tracking project location and duration was created for
this reason. To allow the reporting of information on simple to complex projects as the need arises
while still being able to connect the project, site, and feature information.

As you go through these levels, you expose more levels of detail related to your project collection
and reporting efforts. This is one of the primary benefits of this leveled reporting approach.

Best Practices for Reporting Location and Time Related Data - Version 3.0
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Using the Location and Time Element Tables

The standards are designed to support consistent reporting of data that is collected. The standards do
not require, for example, programs to collect the time of water quality sampling to the nearest second.
But if data is being collected to the nearest second, then the data should be consistently reported at
that time interval.

The following tables are broken down into their separate, essential elements as a guide for
information managers. To attain consistency across regional organizations, the actual element
(logical) names and name definitions should be adopted “as is™ along with the code tables listed
under “Element Code, Code Range, or Description”. But, the elements’ physical names (the names
used in the database, e.g. PRJ_ID) themselves are only provided as guidance. Your own agency
physical data naming conventions may need to be followed.

The more consistency you use in implementing these standards, the better we’ll all be able to link
information together. Note, as you define your naming standards you will also need to define the
business rules for how you will represent project, site, and feature location: For example, if you wish
to characterize a watershed with a single point you could define that point as the centroid for the
watershed. Similarly, if you are defining a single point for a fence you could define that point as the
mid-point of the fence. Whatever method you use must be described as a part of the metadata record.

The tables do not require the user to provide elevation related data. This data can be generated if the
user needs it and therefore it is not essential to report it separately. If your organization wants to
report elevation data, the type of information can be found in Table 5.

Table 1: Project Level Summary Table (Levels 1-3)

This provides the user with an overview of the “multi-level” data approach, associated definitions,
and data elements. It also provides an outline of the types of other project information that you might
want to consider collecting. The bolded headings represent the location and time information that we
suggest should be added to existing and new project tracking systems.

Table 2: Location and Time Data Elements Associated with Projects (Level 1)

This provides detailed information about the types of location and time information that should be
associated with all general projects. It also provides information on the following data elements —
the name, its definition, an example of a database name, the associated codes to track the information
properly, along with examples. The bolded headings represent the location and time information that
we suggest should be added to existing and new project tracking systems.
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Table 3: Location and Time Data Elements Associated with Project Sites (Level 2)

This provides the user with an overview of how you would implement the location and time
information in a more complex project, such as projects where you are tracking specific and/or
numerous locations or where the project’s sites exist over time. Not all projects will need this level
of detail or the data may not be available for reporting. Following this format would enable the
reporting of more detailed information concerning actual activities that are being performed in the
field.

The Table also provides information regarding the project site and its associated location and time
elements. You will also find examples of database attributes and their associated code tables. The
bolded headings represent the minimum spatial and temporal elements that should be added to
existing and new project tracking systems.

Table 4: Location and Time Data Elements Associated with Project Site Features (Level 3)

Provides the user with an overview of how you would implement the location and time information
in a more complex project which requires the project manager to track specifically measured features
in the field at a given project site. Again, not all projects may need to be tracked at this level of
detail. The table outlines the spatial and temporal elements of site features. You will find examples
of database attributes and their associated code tables and examples of how this would be applied in
the field. The bolded headings represent the minimum spatial and temporal elements that should be
added to existing and new project tracking systems.

Table 5: Optional Elevation Data Elements Associated with Projects, Sites, or Features
Table 5 provides the user with an option of reporting elevations for Projects, Sites, or Features.
Table 6: Examples of

Location and Time Data Reporting for Different Types of Data Collection Efforts

Provides the user with examples of how features can be reported at different levels of spatial and

temporal detail, depending on whether or not the data is from an “independent” or “corporate” data
collector.

Best Practices for Reporting Location and Time Related Data - Version 3.0
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