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Study History: Fish/Shellfish Study Number 30 was initiated as
part of a 1992 detailed study plan (Database Management) in
recognition of the need to catalog and maintain electronic copies
of raw data generated by natural resource damage assessment
projects.

Abstract: In order to evaluate the extent of damage and injury
to natural resources as a result of the Exxon Valdez oil spill,
the following types of data would need to be synthesized and
carefully managed: 1) historical baseline data to establish
conditions prior to the spill; 2) data generated by damage
assessment projects to establish damage and extent of injury; and
3) data generated by ongoing monitoring projects to determine the
effectiveness of restoration programs. This project was
implemented to facilitate access to historical datasets
maintained by the Alaska Department of Fish and Game, and to
address the need to preserve the raw data generated by selected
damage assessment projects associated with the Exxon Valdez oil
spill. Procedures for developing data schemata and data
dictionaries were implemented to support the possibly of
integration of independently generated databases into geographic
information systems (GIS) and other consolidated databases. As
this project closed out, final project data with spatial and
temporal coverage descriptions were solicited from principal
investigators to facilitate future integration of databases, and
to allow for ecosystem views of affected habitat and injured
resources.
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Executive Summary

Data play a fundamental role in determining the extent of
damage and injury to natural resources as the result of human
error. In the case of the o0il spill caused by the T/V Exxon
Valdez in March of 1989, it was recognized that the following
types of data would need to be synthesized and carefully managed:

historical baseline data -
to establish conditions prior to the spill

data generated by damage assessment projects -
to establish damage and extent of injury

data generated by ongoing monitoring projects -
to determine the effectiveness of restoration programs

This project was implemented to facilitate access to
historical datasets maintained by the Alaska Department of Fish
and Game, and to address the need to preserve the raw data
generated by selected damage assessment projects associated with
the Exxon Valdez o0il spill.

Although the integration of independently generated
databases into geographic information systems (GIS) and other
consolidated databases was not part of this project’s objectives,
procedures for developing data schemata and data dictionaries
were implemented to support this possibility. As this project
closed out, final project data with spatial and temporal coverage
descriptions were solicited from principal investigators to
facilitate future integration of databases, and to allow for
ecosystem views of affected habitat and injured resources.

Introduction

The Alaska Department of Fish and Game (ADF&G) maintains
several extensive historical and active databases to support its
ongoing research and management activities. These datasets are
an important component of the baseline data required in the
damage assessment effort related to the Exxon Valdez oil spill.

Because of the importance of new data generated by damage
assessment projects, special measures were taken to ensure their
protection. Existing computer and telecommunications facilities
within the ADF&G provided the backbone for these efforts, with
additional resources applied as needed by o0il spill projects.

In addition, this project provided technical assistance to
principal investigators of damage assessment projects in the form
of computer networking, data archival, database definition and
documentation, report preparation, and software support.



Objectives

This database management project was implemented with the
following objectives:

1) to facilitate access to selected historical and active
datasets maintained by the Alaska Department of Fish
and Game (ADF&G) in a variety of electronic formats,

2) to ensure that new data generated by selected damage
assessment projects would be protected from accidental
loss and would be suitably archived, and to help ensure
the longevity of these data after projects close-out,

3) to coordinate cost effective access to ADF&G’s existing
computer and telecommunications facilities for oil
spill related projects and activities, and

4) to provide technical assistance to principal
investigators where possible and appropriate.

Methods
Database Management - Historical Datasets

Population levels of injured species in the area affected by
the o0il spill form an important component of the baseline
information reguired for damage assessment. Several databases
routinely maintained by ADF&G that relate to population levels
were ldentified, including the department’s historical harvest
database (multiple species), and species specific databases of
historical escapement and age/weight/length data.

The importance of the department’s historical harvest
database was immediately recognized. This database is maintained
by the division of commercial fisheries, and contains over twenty
years of data on some 200 species of fish and shellfish. Because
harvest data play a key role in estimating population levels of
many species in the area of the oil spill, many damage assessment
projects required access to this database. In addition, it was
anticipated that there would be an increased demand by the public
and other agencies for information contained in this database.

This project developed a system to address these new demands
on this historical data according to the following priorities:
{1) completeness and accuracy of the contents of the database,
(2) speed and ease of retrieval, and (3) support for a variety of
software formats.



Other historical datasets maintained by ADF&G were used on a
per-project basis. Access to these datasets was facilitated
through technical support provided by this project.

Database Management - Damage Assessment Datasets

This database management project was initiated during the
second year after the oll spill. Damage assessment projects were
already in place at the time, and principal investigators had
assumed responsibility for developing and maintaining datasets
for their own projects. This approach was not replaced when this
database project was created; it was recognized that the design
and care of databases is best managed by those responsible for
the acquisition, synthesis, and interpretation of data.

Nevertheless, proper archival and detailed documentation of
datasets is a technical issue that may impede the stated purpose
of specific damage assessment work. Furthermore, when separately
conceived and executed projects must be archived with an eye for
future use and integration, it is cost-effective to dedicate a
single project to coordinate this task.

For these reasons, personnel experienced with computer
networks, data backup and archival, database documentation, and
other technical issues were made available to the principal
investigators of damage assessment projects. Guidelines for
documenting datasets, along with examples and associated software
tools, were distributed to project leaders and key staff.

Technical Support

In addition to database work, this project provided computer
technical support for selected o0il spill projects in ADF&G. This
support was provided at three levels: (1) computer wide area
network (WAN) interconnection between project administration and
project staff using existing telecommunications facilities within
the ADF&G, (2) computer local area network (LAN) support at
regional and field offices where oil spill projects were
undertaken, and (3) detailed technical support to principal
investigators of o0il spill projects on specific issues.

Support on ADF&G CF’/s WAN was implemented to ensure
efficient and cost-effective transport of data and project
documentation between project personnel and oil spill
administration. At the LAN level, additional disk capacity was
allocated on ADF&G computer networks to store new project data.
Network wiring dovetailed with existing token-ring and ethernet
backbones on ADF&G CF’s LANs. Additional backup and archival
procedures were implemented on existing file servers, with the
express intent of reducing the risk of accidental loss of
assessment data as it was acquired. Support for principal
investigators included development of database management
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procedures, data export facilities, base level GIS, assistance
with document precduction and preparation of presentation
materials, and support for hardware and other technical issues.

Results
Databases

The primary work products of this project relate to the
databases used or created by selected ADF&G damage assessment
projects. The extent and availability of documentation of these
datasets is a function of the involvement of principal
investigators in the data management process. In some cases, the
detail of documentation which is available includes complete
database schema and data dictionaries, but more typically this
documentation is at the level of general database descriptions
and lists of electronic files.

Historical Datasets

A complete work-up of the harvest database was conducted,
including a full schema and detailed data dictionary, updated
internal code lists, and procedures for data maintenance and
version control. The database was ported to a UNIX platform
(funded by the ADF&G independent of the oil spill project).
Software was written to provide access to the database over the
ADF&G commercial fisheries WAN; backend procedures were
implemented to provide reports and electronic data extracts in
numerous database, spreadsheet, and statistical formats.
Requests for information are automatically logged in a relational
S5QL database for resubmittal with or without modification of
report parameters.

During the development of this system, access to historical
harvest data was provided by project personnel on a case-by-case
basis. At the time of this writing, the automated system is in
the last phases of beta-testing, with final implementation and
documentation due in October of 1993. The system will provide
unattended custom reporting and data extracts in a wide variety
of formats on the ADF&G commercial fisheries WAN.

A comprehensive review of the contents and correctness of
data contained in this harvest database was implemented in the
initial phases of this project. A report detailing the changes
made to the historic data was published, along with periodic
reports relating to subsequent version control.

Daily harvest records from 1969 through the present are
represented in this database. Locations are coded by ADF&G
statistical area, the primary means of defining GIS parameters
used by management and research at the ADF&G. The main fields of
this database that are useful to assessment work include species,
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catch in numbers and pounds, gear type, harvest type, and data on
specific permits used to land the catch. Distribution of
information in this database is constrained by Alaska law (in
order to protect the fishing interests of private individuals);
the system has been designed to take this into account.

Output can be provided in a wide variety of electronic
formats suitable for databases, spreadsheets, and statistical
packages. A large number of printed reports are also supported
by the system.

A portion of the database documentation for this historical
database has been extracted and included in Appendix A. This is
representative of the documentation available for this database.

Damage Assessment Datasets

Individual damage assessment projects on the ADF&G CF WAN
were allocated disk space on file servers in local ADF&G offices.
These file servers have regularly scheduled archive and backup
procedures, which were used to preserve copies of historical
databases and new data collected by damage assessment projects.

Instructicns for the detailed documentation of databases
were supplied to principal investigators, along with the fully
completed documentation of the historical harvest database.
Recommendations for version control of evolving datasets were
made, as well as proposed procedures for the orderly release of
project data as they came available.

As this project and other damage assessment projects were in
the final phases of completion, requests for electronic copies of
project data increased. This project was asked to facilitate
consolidation of project data and databases for selected ADF&G
assessment work. A publication is in preparation which will
summarize the results of this effort.

Location Specific Activities

Primary support for this project was coordinated out of the
computer services section of the division of commercial fisheries
of the ADF&G, headquartered in Juneau. Through the ADF&G CF WAN,
network resources and databases were monitored and managed from
the Juneau coffice.

Multiple offices of the ADF&G required the support of this
project to ensure that the data associated with damage assessment
projects were secure and safe from accidental loss. In general,
the support provided took advantage of systems already in place;
these systems were enhanced where needed by damage assessment
projects.



The following summarizes the major activities which were
required in local offices of the ADF&G, and indicates the level
of support needed to coordinate damage assessment work of
multiple projects, and to ensure that critical datasets are
protected from accidental loss.

Juneau

Work on the historic harvest database was done in Juneau,
which required the installation of additional hardware and
software architectures, partially funded out of this oil
spill project’s budget. Additional disk capacity was
installed, an SQL databkase of job requests was designed and
installed, a UNIX workstation was commissioned to handle
reporting and data extracts, and telecommunications
facilities were established which were used to monitor WAN
availability for oil spill projects.

Network support was coordinated out of this office;
documentation and guidelines detailing the use of the ADF&G
CF WAN were provided for oil spill projects by personnel
from the Juneau office. In addition, support for the
preparation of reports and presentations was headgquartered
in this office. Along these lines, the most impertant items
were the installation of a simple baseline GIS package, and
procedures for the cost effective production of 35 mm slides
needed for formal presentations.

The Juneau office also assisted with coordinating efforts of
the NOAA Auke Bay Lab (ABL) and the principal investigators
of o0il spill projects. ABL was provided with a set of the
database documentation tools developed by this project.
Preliminary steps at integrating the ABL hydrocarbon
database with ADF&G historical and damage assessment
datasels were completed.

Cordova

The Cordova office required substantial support. While a
direct telecommunications connection to this office had been
planned by the ADF&G for some time, the o0il spill made this
data 1link critical. Through the state agency responsible
for the management of telecommunications, a 19.2 KB data
path was installed that connected the Cordova office with
the rest of the ADF&G CF’s WAN.

The Cordova LAN file server was upgraded to Novell Netware
3.11, and additional disk capacity was made available for
storing oil spill datasets.

An additional complication at the Cordova office arose
through the temporary lease of a building dedicated to oil
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spill projects, which was not easily connected to the WAN.
This building, with its significant datasets, was connected
to the WAN through the installation of a spread spectrum
ethernet bridge. With the completion of a thinwire ethernet
backbone, the datasets in this building were incorporated
into the regular archive and backup cycles of the Cordova
office LAN.

Anchorage

The Anchorage office of the ADF&G served as a focal point
for the interaction of principal investigators and managers
of oil spill activities. Most of the correspondence
relating to damage assessment projects, interim status
reports, final reports, proposals for ongoing work, and
budget management passed through this office. This project
provided direct support for this communication, through the
use of electronic mail on the WAN, and additional storage
capaclty for the electronic documents and datasets involved.

In addition, ADF&G upgraded the file server in Anchorage to
handle the increased load induced by o0il spill activities.
Electronic storage was allocated in a data repository, which
was made available to projects upon close-out. Additional
archive and data backup procedures were implemented to
protect the data stored in this repository.

Kodiak

The technical support provided by this project to the ADF&G
Kodiak office included upgrades to electronic mail services,
and an extensive reworking of network design and software by
ADF&G’s commercial fisheries computer services staff. The
local computer staff in Kodiak assumed responsibility for
data archival and backup procedures.

Kenal Peninsula

The support for offices of the ADF&G located on the Kenai
peninsula is representative of the difficulty inherent in
managing major damage assessment work in remote areas of
Alaska. Like many of the isolated offices of the ADF&G,
these sites are not connected to the ADF&G CF WAN, yet there
is need to archive and backup data, facilitate communication
between researchers, staff, biometric support, and project
management, to assist with version control of evolving
datasets, and provide technical support for computer
hardware and software.

The o0il spill exacerbated this problem in the Kenai
peninsula offices; in particular, while the additional
demands on local resources were successfully met, it was not
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without exceptional effort by the principal investigators
involved with damage assessment work.

This project worked with ADF&G staff and computer services
to implement access to the electronic mail facility on the
WAN. This important data link provided communication
between project personnel and oil spill management in
Anchorage and Juneau.

The raw data acquired by the projects out of these offices
were somewhat atypical for damage assessment work; in
particular, large volumes of data were obtained and analyzed
using specialized equipment. Because the interpretation of
these data are dependent on dedicated equipment, data for
these projects were kept on-site. The local ADF&G offices
assumed responsibility for archive and backup of these data.

Discussion

Data play a vital role in determining damages and the extent
of injury to natural resources. In addition, demands on data are
often made that exceed their original scope and purpose. For
example, within the scientific arena, integration of separately
acqguired data is the key to rational views of ecosystems and
realistic definition of natural habitat; in the legal and
political arena, data can be used to justify litigation claims
and to drive management policies.

The Exxon Valdez o0il spill resulted in an unprecedented
program of data acquisition and scientific effort to determine
injury to natural rescurces. Millions of dollars were spent
acquiring data by damage assessment projects, which, for the most
part, were separately conceived and executed.

It is inherent in disasters of this sort that there is no
lead time for creating a centralized effort with standards for
data formats, frequency and extent of sampling, and systems for
analysis and synthesis. The best that can be done 1is to act
guickly, with the best talent available, to establish good
projects with demonstrable utility. The approach might be
different, if, for example, oil spills and other disasters were
scheduled events, or alternatively, if it were assumed that there
is a non-zero probability that oil spills and other disasters
will occur in certain areas in specified time frames.

This project made clear the efficacy of managing project
data in two separate modes: the "work in progress" mode, where
principal investigators are actively building and analyzing new
datasets, and the "close-out" mode, where the data associated
with a project are archived and suitably documented to ensure
longevity after the project ends, and the possibility for use in
new contexts,



Support for Work in Progress

During the "work in progress" mode, principal investigators
must be given support as they build data structures and systems
for data entry, version control, archival, and analysis. It is
clearly desirable to minimize the impact of such technical issues
on an investigator’s time. In Alaska, where an adequate
telecommunications network is available for monitoring and
managing electronic copies of databases (within the ADF&G), it
appears the most cost effective means of accomplishing this is
through centralized support.

It is essential that principal investigators maintain
complete control and ownership of data while a project is
underway. This ensures the flexibility needed for data
development, new views of project data, ease of analysis, and
ultimately, the best science possible.

It is alsoc essential that simple and effective tools for
proofing data points, data analysis, and data archival be made
available to principal investigators "at their desks". Training
must be provided in the use of these tools, so that investigators
can be active participants in procedures designed to provide
integrated views of data from multiple projects.

Specific areas for which clear needs were identified during
the scope of this project include a simple PC-based GIS, methods
for version control of evolving datasets, and suitable software
for accessing and analyzing large databases. Investigators also
were in need of technical assistance with hardware and software
installation, and with the preparation of presentation materials
and final reports. In some cases, it makes sense to centralize
at least part of these functions, to realize economies of scale.

Support for Projects upon Completion

As projects close out, it is important to implement specific
data management procedures that document datasets for possible
use in other contexts. This is often an area where investigators
have little experience, as it depends on principles of data
abstraction and other esoteric concepts about internally
consistent views of data entities and their attributes.

Nevertheless, properly conducted data documentation is
heavily dependent on the investigator who acquired the data, as
datasets very typically include internal codes, assumed units of
measurement, methods for dealing with missing values and
outliers, and other project specific idiosyncracies.



It is most reasonable to develop this documentation as
projects close-out, since this is when conclusions based on data
are finalized, and the content of a database is essentially
static. However, it is not unusual for a database to continue to
evolve after final reports are published, especially if other
programs assume responsibility for future use and updates to the
data. In such cases, it is important that procedures for version
control and mechanisms for providing "snapshots" of databases be
carefully implemented.

An overview of detailed database documentation is included

in Appendix A, with examples extracted from various databases
tracked by this project.

Conclusions and Recommendations

Baseline and assessment data are the key to determining
damages and the extent of injury to resources. Similarly, data
acquired through monitoring projects provide the means to prove
the effectiveness of restoration programs.

Data management is not a trivial exercise, particularly if
one takes seriously the need to ensure the longevity of data
beyond the scope of a particular project. Though it is
difficult, a balance must be struck between burdening an
investigator with extensive data management procedures, and
ensuring that a project’s data can have utility in broader
contexts after the project closes out.

Specific suggestions for improved data management are found
in the discussion section of this paper. The main points are
summarized here.

= Do recognize the importance of baseline data, newly
acquired assessment data, and data obtained by future
monitoring work in the restoration program.

(] Do insist that investigators realize that the data
which they collect may have utility beyond the scope of
the project that originated it.

n Do take advantage of existing computer networks and
data management facilities where possible.

n Do establish centralized standard basemaps and other
global resources; do provide minimal guidelines for
data documentation and data management; and do provide
principal investigators with the support and tools to
meet and utilize these centralized standards and
guldelines.
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- Do recognize and support the twe arenas in which data
must be managed: the period of time when a project is
in progress and its databases are under development,
and when a project closes out, and its databases must
be archived and documented for possible future
applications.

N Do not attempt to centralize data before its time;
specifically, do not solicit and centralize data while
a project is in progress.

] Do not attempt to centralize data, particularly to feed
centralized projects, without providing immediate
utility to the investigator who acquired the data.

- Do not expect investigators to manage their own data
without providing investigators and their staff with
suitable technical, hardware, and software support.

n Do not allow projects with significant datasets to
close out before ensuring that adequate documentation
and archival of data has taken place.

In conclusion, it is cost-effective to spend the small
amount necessary to ensure that data acquired through millions of
dollars worth of effort will have longevity and can be used in
broader contexts. The data obtained today will very likely be
the baseline data of tomorrow.
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APPENDIX A - Database Documentation: Samples and Extracts

A comprehensive set of database documentation should,
wherever possible, include each of the following items. Samples
from documentation created by this project for the historical
harvest database and selected assessment projects are attached in
this appendix. Complete sets of this documentation are in
preparation for publication in a separate report.

Database Cover Sheet e e e e e e e e e e e e e e e e e e A.2

A single page description of the database, providing an
overview of its contents (spatial and temporal extents) and
data format. (Figure 1)

Data Schema . . . v v v v v v e« e e e 4 4 e e e e e e e e A.2

A visual representation of the database’s content,
indicating the relationship of keys, records, and fields.
(Figure 2)

Data Dictionary . . . .« . . . .« < + + + v v 0 e e e e A.3~-A.5

Comprehensive lists of records and fields, detailed
descriptions of record layout and field attributes, and a
complete set of internal codes used in the database.
(Figures 3, 4, 5, 6, and 7)

GIS Coverages and Associated Graphics . . . . . . . . . . . A.6

At a minimum, a simple location map indicating areas for
which data is available. (Figure 8)

Miscellaneous

Information on how data was sampled, including copies of
data forms and procedures for acquisition and entry of data,
information on update cycles and anticipated continued use
of the database, and known written reports known to have
made use of the data.
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Figure 1. Databasse Cover Sheet {Sample)
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Ticket Kumbar PE-30 TICKRTE ?-0009
Ticket Itam

——] Cearcodes - Gaar typse

TABLE CODRE: P3-10 TICKRTE T-0008

Arsatl — BtatArsaCodes - Staclaetical Arsa
Coart [A F8-30 TICKETZ T-001)

gtath

gpeciat SpaciaCoded - Bpecies typse
Dalivaryl Fe-30 TICKETE T-0006

porth

Harvaatci DaliveryCods - Delivary type

Procamscrd Fg-310 TICKETS T-0014

PortCodas - Ports
PE-30 PICKRTE T-0010

ADDITIOHAL BLEMENTS:

Batch nuabar

CPRC licspnss pumber
ADPG vasaal number
Catch dats

Humber of fish
Pounds of fish

Pote or drags

Yalus of product
Porlod oumber
gratistical waak
CPEC year

CPRC meQuapcs numbar
CPEC check digit
Sale dats

Ros parcentags
Procasgor chack dligit
Baguencs tunber
Tickat Cyps

HarvastCodas - Harvest typs
PE-30 TICKETE T-0011

T

ProcessorCods - Procesaor Coda
F8-1¢ TICKBTA T-11#?¢

Diagram updatad 05/19/1992
Brucs P. Simonson

Figure 2. Database Schema - (Sample}

This document provides a visual representation of the content
of the database, indicating the relationship between the tables
and columns in the database, with the primary keyas and

cardinality associated with table linkages.



0572571992 11127144

NRDA/R PROJECT:

DATABAOR HANE:

HRDA/K DATABASE CONSTITUENT TABLE / RECORD DEPINITION REFORT

F3-30 : Databass Management

ADFG CP Plah Tlcket Gatabass; skeleton RBAZE data structurs

DATABASE FILE:

TICKETZ

DATABASE DESCRIPTION: This RBASE system le a skeletoo of the full ADFG Commercial
Plsheriss Pish Tickst Database. It wae copatructad to
provide an antry in the NRDA/R data dicticpary, and to
provide & maans of accaselng the extanslve ¢oda tablaw usad
in tha Pleh Tickat system fram an RBASE sovirooment. Tha
ADFG Comparcial Fish Ticket eystem contalos records of
individual fishsymah landlnge 1n commarclal flpharies. The
databass sarvesd as an hilatorical record cof commarcial
harveat apd la important in most NRDA/R flgherles /
ohellfish studles. Didssmibatlion of data from this eystem
1s restricted by Alaska Btatute 3ec., 156.05.815.

TABLE ID TABLE NAME X RECORDSQ AZ OP

TTTTTTTTITTITImeIImos memomomommneoooeone s e
F&-10 TICKETS T-0007 AreaCodes u 18 0£/22/1992 15:43:10
Fg-30 TICKETZ T-00Ll4 DallvaryCodes u 43 D4/23/1992 15:43:10
FE-30 TICKRTZ T-0005 PlaharyCodas u 9 C4732/1991 15143:10
P8-30 TICKETS T-000C8 GearCodes u J0 04/22/1991 15:43:110
P3-30 TICKETS T-0011 HarvaearCodas u 14 C4/72271991 15:43:10
F8-30 TICKETS T-0010 PortCodes u 90 04/22/1992 15:43:110
PR-310 TICKETS T-000% ReglonCodas v 4 04/2371993 15:43:14
P8-30 TICKETS T-000& SpacleCodan 1 192 04/23/1992 15:43:10
F8-10 TICKETE T-0013 StatAreaCodes U 23100 04/22/1992 15:43:10
Pg-30 TICKETZ T-0001 Tickats u 10582131 04/22/1992 15:43:10

PS-30 DATABASE MANAGHMENT - NRDA/JH DATA DICTIOHARY DATABALE - P3-30 TICKETS

vigure 3. Comprehensive Record (Table) List - (Sample}
This document le a listing of all of the tables contained in
the database, and lncludes references to last updates tc the

tables and the numbser of records found in each table.

05/19/1982 8111:01 NHRDA/R DATABASE CONITITURNT COLUMM DEPIRITION REPORT
NRDA /R PROJRCT: F3-10 : Database Hanagamant
DATABASE NAME: ADFC CF Fiah Ticket database; skelstoo RBASE data atructurse
COLUMN HAME TYFR X A8 OF
PE-10 TICKETE R-00901 ADPG TRXT 5 U 04/22/1991 15:43:10
P3-30 TICKBTE R-0002 Araa¥ TRXT 1 U 0d/22/199%F 15:43:10
P8-10 TICKETE R-0003 AraaNama TEXT 20 U 04/22/1992 15:43;10
PS-10 TICXRTS X-0004 Batch TEXT 1 U 04/22/1391 15:43:10
P8-J0 TICRETS B-0005 CatchDate TRXT 4 U 04/22/1991 15:4):10
PE-10 TICKRETS R-0006 CPRC TBXT 10 U 04/22/1952 15143110
P3-30 TICKETE R-0007 CPRCBagusnceNumbar TEXT 2 U 04/22/1992 15143410
#8-30 TICKETE B-0008 CFRCYear TRET ] U 04F32/1892 15143110
Pg-30 TICKRTE B-COCF ChackCFRC TBRXT 3 U 04/22/1%%2 15:43:110
#2-30 TICKETS E-¢010Q CheckProcessar TRXT 1 U 04/32/1991 15:43:10
F3-310 TICKET? B-0011 Delivery# TRXT K U 04/21/1992 15:43:10
PB-1¢ TICKATE RB-0062 Dlvry_Hama TRXT 40 U 04/22/1991 15:43:10
Fg-30 TICKETS B-0012 BrrorPlags TRXT 0 U 04/22/1991 15:43:10
P8-3¢ TICKRTE EB-0013 Pillerdd TRXT 3 v 04/23/1992 15:43:10
F2-30 TICKE?S B-0014 Pisheryd TEXT 1 U 04/22/1992 15:43:10
F3-30 TICKE?S B-001%5 Plsherylsxe TEXT 10 U 04/22/1992 15:43:10
F@2-310 TICKBRTS R-0016 Gaard TEXT 2 U 04/22/1992 15:43:310
F8-10 TICEBTZ B-0017 CaarNama TEXT 440 U 04/32/1992 15:43:10
P&-30 TICRETS B-0014 Harvastd TEXT | U 04/21/1992 15:43:10
PE-30 TICKETS B-0019 TEAT L3 U 04/23/1991 15:43:110
PE-20 TICKRTA B-00I0 MaximimTicket TEXT s U 04/21/1992 15:43:10
P5-10 TICKRTS R-0021 MinimunTickat TRXT & U 04/21/1992 15:4):10
F5-30 TICKETA B-0Q031 Numbar N & 0O U 0472171991 15:d3:10
FP5-10 TICKRTA BR-0023} Pariodd TRXT 2 U 04/ 2171992 15:43:10
FE-30 TICKETS R-0024 Porté# TEXT 3 U 04/31/1992 15:42:10
FE~-30 TICKETE B-0025 PortNama TEXT g U 04/21/1%91 15:43:10
P4-30 TICKETA B-0026 Fortitate TBXT 2 U 04/21/1%92 15:43:10
P3-10 TICKETA B-0027 Pota NUN 4 O U 0472171992 15:43:10
Fg-30 TICKETZ R-0028 Pounds HUN 7 0 U 04/23/1992 15:43:10
Fo-30 TICKETA RB-0019 TEKT 5 U 04/22/1992 156:d3:10
P5-10 TICKETA B-0010C TRXT 1 U 0472271991 15:43:10
F2-10 TICKETA R-00]1 RaglonNama TRXT kL] UV 04/23/1992 15:43:10
P3-10 TICKBTA B-0012 RoaParcent TRAT 3 U 04/23/7:992 15:43:10
P3-30 TICXRTA R-0031 Salabats TEXT & U 04/22/1993 15:43:10
F3-30 TICKETA R-0014 Bagiumbar TRXT H U 04/21/1992 15:43:10
F8-30 TICKETA B-0015 gpacial TRAT 3 U 04/22/1992 15:43:10
P2-10 TICKETA B-0016 gpecisComon TRXT 50 U 04722/1992 15:43:10
PO-10 TICKRTH B-0017 Bpsclsbcientlfic TRXT 50 U 04/22/1992 15:43:10
PB-30 TICKRTS R-0014 Btatd TEXT & U Q4/22/1992 15:43:10
PE-10 TICKETY R-00139 BtatWask TRXT 2 U 04/23/1992 15:43:10
P5-10 TICKETA RB-Q057 Tickatl) TRXT & U 0ds22/1992 15:43:110
PE-310 TICKRTA B-0058 TicketItem TBXT 3 U 04/22/1992 15:43:10
PE-310 TICKETS H-0059 TicketTypa TRXT 1 U 04/22/1993 15:42:10
PE-10 TICKATS R-0060 Value TRXT K U 04/32/15%2 1540110
FP5-30 TICKETA B-0061 TRXT 2 U 04/22/1993 15141510
PS-30 DATABASE MANXCEMENT - NRDA/R DATA DICTIONARY DATABASE - P§-10 TICKRTS

Figure 4. Comprehensive Field (Column) List - (Sample)

This document lists all of the fislds found in the database,
along with fundamental attributes (intsrnal atorage format) and
last update status.



05/35/1992 11:24:38% NRDA/R DATMBAGR TABLER / RRECORD DATA DEPINITION AND BXPORT PORMAT
NRDA /R PROJECT: F2-30 : Databasé Managament

DATABAEE NAME: ADFG CP Plsh Ticket databasa; skeleton RBASE data structurs

FPILR HAME: TICKETS

TABLE / RRCORD ID: Tickete (PR-30 TICKETSZ T-0001)

BRIERF DBRSCRIPTIOH: ADFG CP Plab Tickets

Thls tabls contains tha deta!l racords of Elsh tlcket datall

itamo. Tha unigquse key for a fish ticker !tam racord is daeflpnad
am the combinsd Year, Tickset Humber, aod Ticket Item Humbar,

DRSCRIPTION:

A8 OF: 04/22/1%97 15141:10 NUNRER OF RECCRDE: 10582121
TABLR CRELTED IN DD: 04/16/1992 11:121:47 HRAD/MODIPY POWDS: Y / Y

LAST ACTION IN DD: 04/22/3991 15:43:19 Updata

ELEM ELEMENT NAME AND ID#

1 Aread Management Area code TEXT 1+
Pa-30 TICKRTE R-0002

2 Batch Batch number of tickat TRIT bl
Pd-30 TICKRTH 2-0004

3 Yaar Year of ticket TEXT F
F8-30 TICKETH R-Q081

4 Tickacd Ticket number TELT 6 -
FO-30 TICERTA R-0057

5 TicketItam Itam pumbar of racord on ticket TEXT 3
F8-3)0 TICKETS R-0058

& CPRC CPRC llcen#s cumbar TEXT 10
F8-30 TICKETES H-0006

T ADFG ADPQ vasesl numbar TEXT 5

PB-)0 TICKETE RB-00C1
& Procsssorl
FB-30 TICKETE E-0019
Gaarf Fish Ticket Cear coda TEXT 1 -
¥8-30 TICKETS B-0016

Frocessor cods TBXT 5

@

10 CatchData Catch date TEXT 4
PR-10 TICKETR R-00C5

13 geatk AK CF statistical Ares TRXT 6
FB-30 TICKETZ E-0018

12 Fillerod Flllar {nc data) TEXT 2
F8-30 TICKRTE E-00l3

11 gpacial Plsh Ticket Bpsclas Coda TEXT b
F2-10 TICKETS R-0015

14 Humbsr Humbar of fieh/ehallfish delivared NUR & o0
FPR-30 TICKRT® B-0012

15 Pounds Pounds of fleh/ehellfieb delivaerad N 7T 0

F8-30 TICKETR B-00318

96/25/719%2 11:25:01

NRDA/R DATABABE TABLE / RECORD DATA DEFINITION AND RXPORT PORMAT

ELEM BLEMHENT NAME AND ID4 ELEMENT DRICRIFTIGN TYPR 1DX

16 Pote Humbat of pote/Arage used/mada N 4 0
P8-30 TICKET8 E-0017

17T Yalus valua of product [whola dollare} TEXT ki
P2-30 TICKRTS R-0050C

18 BrrorPlags Intarnal eystam arror flage TEXT 10
P2-30 TICKET8 E-0012

1% Parlod#d Pariod cods TEXT 2
P8-10 TICRETS £-0011]

10 BtatMesk Bratletical week TRIT 2
#5-30 TICEKTS E-00319

il CPECYaar CFEC Year TEXT 1
PE-30 TICKRTE B-0008

11 CPECReguencseNumber CPBC saQuance number TEXT 2
Pg-30 TICERTS E-0C07

31 ChackCPRC CFEC chack digit TRXT 1
P8-30 TICKETSZ B-0009

24 BalaDatae Bala dats TEXT 4
PO-20 TICKRTS R-0031

25 Deliveryd Dalivery cocde TEXT 1
P8-30 TICKETZ E-0011

16 RosParcent Roe DerCantags TEXT 3
P8-30 TICKET2 E-00312

27 Porté FPort cods dsaignating dalivery site TRXT k]
PE-30 TICKETE B-0024

38 ChackProcassor Procassor chack d41git TRIT 1
FE-3¢ TICKETS R-0010

19 BagMumbar goequance Dumbar TEXT 2
FE-10 TICKRTR R-0CO0J4

30 Harvaatd Pish Ticket Harvest coda TRAT z
P8-10 TICKETG R-0014

31 TickeatTyps Tickat typa TRXT 1

F2-30 TICKRTE R-005%

FO-13C DATABAHE MANAGEWHENT - NROA/R DATA DICTIONARY TABLE -

PF4-30 TICKRTR T-0001

Figure 5. Detalled Record (Table) Layout - {(Sample}

This document provides a detailed view of a record in the
database. There should be cne of these documents for each
table in the database. In addition to showing the constituent
fialds in a record, this document indicates rsescord counts and
information on update / modification activity.




05/25/1993 10105:09 NRDA/R DATABASE COLUKN / RLINENT DPEPINITION 05/19/1992 8113106 PIGH TICKET SPECIE CODR TABLE -- BY COMNOM HAKE PAGE 1
COMMON NAME
NRDA/R PROTRCT: e
DATABABE NAME: ADFG CP Fleb Tlcket databags: sxealeton RBASE data structurs ABALONE 860 HALIOTOB KANTSCHATEANA
ARCTIC CHAR (ANADROWOUS} 531 BALVELINUS ALPINUS
ARCTIC CHAR (CENERAL) 520 @ALVRLINUG ALPINUE
ARCTIC CHAR (NOMAMADROMOUS) £33 BALVELINUS ALPINUS
PILE NAME: TICKETS BLACKPI@H 630 DALLIA PECTORALIG
BLUR NUBSEL 455 WYTILUS BIULIS
COLUMN/ELENENT ID:  Fishery® (¥$-30 TICKETE B-0014) BURBOT 590 LOTA LOTA
CLAM, BUTTBR 810 BAIIDONDE GICMNTRUS
BRIEF DERSCRIPTICN:  Fisherles type CLAM, COCFLE $20 CLINOCARDIUK NUTTALLI
CLAN, EAGTERN SOPTIHELL 842
DRECRIPTION: This cods provides a auper-groupling of speclss {(camblnlng. far CLAN, GENBRAL (DEADLOZS} a4
wxanple, 311 tha codse corrssponding to salwon). This Cield 1s CLAM, QROUSICK 415 PARCPR QENEROBA
uped during data saotry as part of the data valldation process, CLAMN, LITTLE-NECK 340 PROTOTHACA STAMINEA
and can bs ussd during data reporting to select particular sets CLANM, RAZIOR 3¢ BILIQUA PATULA
of specles. CLAK, SURF 812 SPIFULA BOLIDISBINA
€OD, LONGFIN 260 ANTIMORA ROSTRATA
cOp, PACIFIC {ORAY) 110 GADUS MACROCEPHALUS
CORAL 899 GMNUE CORALLIUM
LAST EXTRACT: 04/22/1993 15:43110 CRAB, BLUB KING 9327 PARALITHODES PLATYFUZ
CRAB, BLUE KING (DRADLOSS) 917 PARALITHODRE PLATTPUS
COLUMN ADDED TO DD: 04/16/1993 13321147 LAST ACTION IN PB: 05/32/1993 1513731 Update CRAB, BOX 500 LOPHOLITHODEB MANDTII & LOFPHOLITHODES
FORANTNATUS
TYPE / SIZB: TEXT 1 UNITE: ooane CRAR, BOX (DBADLOBA) 909
CRAB, BROWN KINQ 317 LITHODES ABQUIBPINA
FORMAT! @ ALIGN: L PILL: nons CRAB, BROWK KINQ (DEADLOSS) 928 LITHODES ARQUIOFIHA
. CRAR, DUNGENESS 910 CANCER WAGISTER
NULLSy mot allowed CRAB, VUNGENESS [DRADLOBH) 919 CANCER MAGISTER
CRAD, XING (GENBRAL) 920 OENUS LITHODES AND GRNUE PARALITHOD
OATA VALIDATTON: The vaius ip this fisid must exist in the Pishery Coda table, CRAR, KING (GENERAL, DRADLOBE) 929 QENUS LITWODWS AND GENUS PARALITHON
CRAD, KORRAN HORBRHAIR 940 ERIKACRUS ISENBECKII
CRAB, KORRAN HORSRHAIR (DRADLOGS} 949 RRIMACAUS ISEMBECKIL
CRAB, RED KING 931 PARALITHODRS CAXTRCHATICA
CRAB, RED KING (DBADLOS) 926 PARMLITHODBS CAMTECHATICA
CRAB, HCARLET KING 934 LITHODRS COURSI
DATA SQURCE: Pleh ticket CHAB, SCARLET KING (DRADLOSE} 935 LITHODES COUESIL
CRAB, TANNER {BATRDI} 931 CHIONORCTEE BAIRDI
CRAB, TANNER (BAIRDI, DRADLOER) 937 CHIONOBCTRS BAIRDI
----------------------------------------------------------------------------------- CaAB, TANNER (GENERAL) 930 GRNUS CHIONORCTRS
TABLE NAKE AND IDf TABLE DESCRIPTION % IDX CRAB, TANNBR (GRNERAL, DEADLOSS} 919 GENUG CHIONORCTBA
----- it SRR EEEEE LS SR CRAB, TANNRR (OPILIO} 932 CHIOHORCTBS OPILIO
CRAB, TANWER [OPILIO, DRADLOSS) 218 CHIONOBCTEE OPILIO
FlsberyCodes ADPG CF Fish Ticket Fishery Codes v e DBEPWATRR FLATPIGH 118
¥8-10 TICKHTS T-0005 DOLLY VARDEN [MNADRONOUS) £31 GALVELINUS MALMA
DOLLY VARDEN [GENERAL) 530 SALVELIKUS KALMA
gpacieCodes ADFG CP Specled codes il POLLY VARDEN (NONARADRONOUE) 532 CALVELINUB MWALNA
Pg-30 TICKEBTE T-00066 BBLA OR EEL-LIKE PISH 310 MULTIPLE FANILIES
FLOUNDER, ALASKM PLAICE 113 PLAICEPLEURONECTES QUADRITUBBRCULATUS
FLOUNDER, ARROWTOOTH 121 ATHERESTHES STOMIAZ
PLOUNDRR, QENEAAL 120 PAMILY PLEURONRCTIDAR
----------------------------------------------------------------------------------- .- FLOUNDER, BTARRY 129 PLATICHTHYS GTELLATUS
7510 DATABASE WANAGEMENT - NRDA/R DATA ELEWENT - Pg-10 TICRRTE B-00L4 GRAYLING 630 THYMALLUS ARCTICUB
CRERNLING, ATKA MACKBREL 193 PLEUROGRAMMUE MONOPYRTYGIUS
CREENLING, GRMWERAL 170 CENUS HEXAGRANMOZ
CREENLING, KELP 194 MEXAGRAMUS DECAGRANKUS
Pigure 6. petalled Field {(Column) Deascription - (Sample) Figure 7. Database code Definition - (Samplel}
This document provides a detailed description of a field This document provides a comprehensive definition of codes
{column} in the database. There should be one of these contained in the database, apnd the rules for interpretting
documents for each field in the database. This document these internal codes. A document of these codes ghould be
provides detailed information about internal storage of this provided for each code table in the Qatabasge, and mechaniasms
data element, units assigped, null values, validation rules, should be provided for obtaining cross-references for these
and information on the update / modification cycle. codes (by code and/or by interpretation).
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1971-92 Pink Salmen Harvest - ADF&G Distncts 221 -~ 229

1991 Pmk Saimon Harvest {thousands) by ADFAG Distnct in PWS Salmon Harvest Dstricts 221-229 (1989-92}

Average Nurnber of Fah (K)
per statmtical week

(fogarithrme scale)

Figurs 8. GIS Coverages and Associated Graphics - (Samples)

From left to right, top to bottom: (a) a plot of anadromous atreams in PWS, taken directly from an
slectronic spreadsheat; {b) the same plot, zoomed in, with scaled dots indicating the hydrocarbon
content in olled and centrol samples {plotted direstly from a PC database); (c) ADF&G districta in
PWS, merving as a basemap; (d} historical harvest data, spanning multiple years, tied to ADF&G fishing
districts in PWS; (s) a season's worth of historical data, by district; and (f} a harveat timing rosa,
ahowing average catch by statiatical week in FW3.

These graphicas are representative of mapping coverages (GIS) and software tools which should be
available at the desktopa of investigators as they acquire and proof data. It ia important that tha
tools selected be affordable, and easy to use {which is not always the case with GI3 technology).
Investigators should be providad with atandardized basemaps, so that data points in separata coveragas
can bea proofed with the poasibility for future integration.

A.6



APPENDIX B - ADF&G Historical Harvest Database

The ADF&G Division of Commercial Fisheries maintains a
centralized database of historical harvest records for some 200
species of fish and shellfish. The twenty years of information
in this database form a component of many ADF&G management and
research activities, and are also important to many of the
studies conducted as part of the Exxon Valdez oil spill.

Not all databases should be centralized; however, this
harvest database and other historical and baseline databases are
typical of the information for which centralized systems are
appropriate. If a centralized database of information is to be
of any real value, a number of basic issues must be addressed.

(1) Procedures must be implemented which ensure timely and
accurate updates to centralized data.

(2) The data must be accessible to end-users, particularly
those who are responsible for the acquisition and
proofing of raw data.

(3) The database must be flexible, providing access to data
in a variety of electronic and printed formats.

(4) Access to the data must be as transparent and efficient
as possible; preferably access is automated and
requires no intervention by technical support staff.

In the case of the harvest information, procedures for
maintaining the centralized database have been in place for many
years. Because of the increased demand for this data, the
additional items in the above list received special attention and
were enhanced as part of the database management project.

ADF&G Commercial Fisheries Statewide Computer Network . . . . B.2
Statewide access to harvest data is possible over the
commercial fisheries computer network that extends to all
regional offices of the ADF&G. (Figure 1)

Flexibility of Report Reguests and Output Formats . . . . . B.2
A special user interface allows access to harvest data
across each of its dozen dimensions; output is provided in a
variety of electronic and printed forms. (Figure 2)

Automated End-User Access to Harvest Data . . . . . . . . . B.2
Automated, unattended access to reports and data extracts of
harvest data is available on the ADF&G Commercial Fisheries

Computer Wide Area Network. (Figure 3}

B.1



ADF&G Historical Fishery Harvest Database

Alasia Departmant of Fish and Game Commercial Fisheries 'Wide Ares Computer Network

56 KB dedicated line
19.2 KB dedicaled lne

elactronic mal diakin

N

LN -

Figure 1. ADF&G Commercial Fisheries Statewide Computer Network
ADFEG's Division of Commercial Fisheries maintains a wide area
computer network that connects the division's computer resocurces
through slectronic mail, client-server database applications, and
local area file servers. This network is the backbone for

electronic tranafer of computer flles and data within the division.

Pigure 2. ADF&G Historical Filshery Harvest Database

Twenty years of fishery harvest information is atored in this
centralized database. Usars may raquest cdata extracts and reports
that incorporate a large number of parameters, and obtain output
customized for a variety of software packages and printers.

Job Request

User neface

Poal Processor

Printed] Reports

Figure 3. Automated Access to Historical Fishery Data

This user interface has been designed to allow remote access to
fishery harvest data; turnarcund is automatic, and generally occurs
in a matter of minutes. Users may track the status of requests in
progress, and resubmit previous report requests as required.
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