
ORGANIZING INFORMATION

JamesBergerandJerryOglesby,Chairs



Estuarineand Coastal Management• Tools of the
Trade. Proceedingsof the TenthNationalConference
of TheCoastalSociety. October 12-15.1986. New
Orleans,LA. Copyrightby TheCoastalSociety
1987.

A DATA MANAGEMENT SYSTEM FOR
VISUALLY COLLECTED ENVIRONMENTAL DATA

Ann Sherlock and Andre Szuwalski
Coastal Engineering InfcnnancnAnalysisCenter

Coastal EngineeringResearchCenter
VS. Army EngineerWaterwaysExperimentStation

Vcksbuig, MS 39180

Introduction

The Corps of Engineers has as part of its illusion the
responsibility for the design and construction of shore protection
works. In carrying out this nlsslon coastal project planners and
designers require Information on meteorologlc and oceanographlc
forces which effect the coast. The objective of the LEO program is
to provide this information by establishing an econoalcal and easily
retrievable reservoir of repetitive and systematic observations of
both the forces and response elements in the coastal zone.

Data Collection

LEO observations include surf conditions, local winds, littoral
currents, and foreshore slope. Surf conditions include estimates of
breaker height, period, direction, and type of breaking waves. Wind
observations Include speed, measured using a wind meter, and
direction. Longshore currents are measured using small packets of
dye which disperse upon immersion. The current speed is estimated
from the movement of the dyo patch centroid for a ono-mlnute
period. Current direction Is also noted. A measurement of foreshore
slope (using a topographic hand level) is aade at the upper limit ot
that part of the beach which la being vetted by awash runup.

All this data is recorded by the observer on the form shown in
Figure 1 from which the data can be readily transcribed to computer
disk or magnetic tape for further processing.

429



430

The applications expected of the LEO data and the willingness 'if
the volunteer observers determine the collection period and frequency
of observations* As a minimum, observations should be made four
times a weak ovor a period of a year to generate a useable data set.

Data Processing and Storage

Before being converted to a standard computer-readable format,
the LEO data sheets, as they come in from the field, are visually
checked for proper coding of date and location and for obvious
errors. The forms are then sent for keypunching. During computer
processing LEO data are passed through an edit routine that checks
for unreasonable values and flags those particular values. The
observer Is then contacted and requested to verify or correct
questionable data. After these corrections are oade, the LEO data are
archived in a data base that is presently stored on magnetic tapes.

Data Retrieval

The LEO retrieval system is a computer-baaed system that perforins
three functions; data retrieval, data analysis, and report generat
ing. The system Is designed to be Interactive and self-tutorial. It
guides the user through various steps of retrieving a data set for a
particular location and time period from the data base and then uses
this data set to produce available statistical reports. The reports
may be displayed at the user's terminal or directed to a high-speed
printer.
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Figure 1 - LEO data collection form

The LEO retrieval system Is operational on Control Data's Cyber
170 Corps of Engineers dedicated computer in Rockvllle, Maryland.
Communication is established by means of a terminal dial-up
capability. Once the user has gained access to Control Data's
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system, the LEO system is started and functions are selected and
processed. This interactive procedure is initiated from a terminal
with either printer or screen display.

Data retrieval function

This function is initiated Interactively and then completed in
batch mode. An interactive convorsational procedure prompts the user
for information identifying a specific subset of the data base. In
batch mode, data arc retrieved from tape and copied to an exclusively
named user disk file to be used for further processing la the Data
Reporting Function.

Data reporting function

This function prepares and displays statistical reports. It may
be run in either interactive or batch mode. If run interactively,
the user may view the reports at his terminal. If run in batch mode,
the reports are processed independently of the uaor's session and
printed at a high-speed printer.

The Data Reporting Function offers a library of statistical
programs to produce various reports. Each report Is headed by the
report title, site name and number, and latitude/longitude. All
reports may be displayed on the terminal's screen or printer or
printed at a remote high-speed printer. The retrieval system
restricts terminal report output to 22 lines. This program-
controlled Interrupt offers time to view the report and an oppor
tunity to continue or stop the report display. The following are the
reports available to users of LEO data.

1. Dally LEO observatons (Figure 2) - a formatted listing of the
LEO data set. Data parameters provided in the report are surf
conditions, local winds, littoral currents, and foreshore slope.
These parameters are displayed by date and time of observation.

LITTORAL ENVIRONMENT OBSERVATIONS (LEO)

(11897) PANAMA CITY. FLORIDA LAT 30 12.78 - LONG 85 32.54

WAVE WAVE WAVE WINO SHORE SURF OTE LONGSKOSE
PERIOD HEIGHT OIR SPEED DIR SLOPE WIDTH CIST CURRENT

DATE TIME SEC FEET UPH DEG FEET FEET FT/SEC OIR

1 JAM 84 0700 11.9 3.0 083 10 NE 10 ISO 40 .67 I
1 JAN 84 2000 11.7 3.0 080 II NE 10 230 40 .58 1

2 JAM 84 0700 11.0 2.0 080 10 NE 10 140 40 .50 1

2 JAN 84 1900 10.7 2.0 080 9 NE 10 210 40 .50 1
3 JAN 84 0700 10.1 2.0 080 II NE 10 180 40 .42 1

3 JAN 84 1900 10.7 2.0 080 II NE 10 ISO 40 .42 1

4 JAN 84 0700 10.4 l.S OSS 10 N 10 130 40 .25 I
4 JAN 84 1900 9.7 1.0 085 9 SE 10 90 40 .50 1

5 JAN 84 0700 11.1 2.0 100 13 SW 10 160 40 .42 1
5 JAN 84 1800 10.0 2.$ 100 12 SW 10 210 40 .SO 1

6 JAN 84 0700 10.0 2.0 080 18 KE 10 ISO 40 .00 0

6 JAN 84 1800 10.7 2.0 080 IS NE 10 230 40 .33 1
••• MEANS ITEU WAS LEFT BLANK

LONGSHORE CURRENT DIRECTION: -1 • FLOW TO RIGHT. 1 . FLOW TO LEFT. 0 - MO FLOW

Figure 2 - Dally LEO observations



2. Table showing days when LEO observations were made (Figure 3)
- a graphic representation of days when observations were made during

the month for a particular year. Included also are Che number of
observations made for the month and for the entire time period.

DAYS WHEN LEO OBSERVATIONS WERE TAKEN
<I2897)PANAMA CITY .FLORIDA

LATITUDE 30 12.78 - LONGITUDE 85 52.54

1984
1111111111222222222233

1234307890123458789012345878901
JAN >>»»>>»>»>>»»»>»>>»»>»»>>»»»»»»

FEB

MAR >>>>>>»»>>>>>••>>>>>>>»>>>•»>>>

APR >>»>>»>>»»»>•>»•>»>>>»>>>»>>»>

MAY >»»»»»»»»»k»>»k»>>»»>>>>>»»>>>»

JUN >»»>»»»»»»»>»>»>»»>>»>>>>>>»»>

JUL >»»»»»»»>»>»>»»»>>»»»>>»»>>>»»>

AUG >>>>*»>>>>>*>>>*»>>»>>>>>****

SEP >>»>»>»»»»»»»>»>>>»>»*>>>>>>>

OCT »>»»»»-»»»»»»»»»>>>»»>>»»>»»»»».»

NOV »»»»»»»•»»»>»>>»>»»»>»>>>>>>

DEC »>»»>»»»»»>»»»>»»>>>»>»>»» »>

• ONE OBSERVATION, > TWO OBSERVAT

64

60

60

64

82

80

S3

62

62

63
61

38

ONS

74.1 OBSERVATIONS OUR I NO THE PERIOD 01-01-84 TO 12-31-84

Figure 3 - Days when observations were taken

3. A sunmary table of surf, wind, sedlocnt transport, & beach
statistics - a collection of four separate categories of data. The four
categories of data are:

a. Surf observations (Figure 4) - monthly averages of wave
height, period, width of surf zone, angle of wave approach to the
shoreline, the number of observations made, and the number of observa
tions of calm conditions. The report also gives averages for all the
surf data acquired during the year.

SURF OBSERVATIONS SUMMARY
(12897) PANAMA CITY, FLORIOA

DATA COLLECTED FROM 01 JAN 84 TO 31 DEC 34

LAT 30 12.78 - LONG 85 52.9a

MON NUMBER CALM AVERAGE AVERAGE PERCENT OCCURRENCE AVG. NL'M

OBS. OSS. HEIGHT

(FT)(I)

PERIOD

(SECH1)

HUM .90 -90 <90 ZONE

(FT)

CBS

JAN 64 1 3.17 11.42 63 12.7 9.5 77.8 348 62

FEB 60 1 3.34 11.15 59 33.9 13.6 52.5 397 59

UAR 60 7 2.83 9.93 S3 22.6 20.8 56.6 361 SI

APR 64 4 3.73 11.06 60 35.0 16.7 48.3 527 60

MAY 62 4 2.90 10.55 S3 8.6 25.9 65.5 397 58

JUN 60 15 1.23 7.39 45 22.2 20.0 57.8 120 45

JUL 63 11 1.46 8.30 52 11.5 38.5 51.9 146 52

AUG 62 6 1.85 9.18 56 30.4 19.6 50.0 164 55

SEP 62 4 3.74 11.05 58 .0 5.2 94.8 504 50

OCT 65 0 2.93 11.43 65 .0 12.3 87.7 381 65

NOV 61 0 3.71 11.62 61 1.8 14.S 83.6 S04 53

OEC 58 6 3.16 10.36 52 17.3 3.8 78.8 453 51

YR 741 59 2.84 10.30 682

(1) CALMS NOT INCLUDED IM AVERAGE CALCULATION.
IS.3 67.7

Figure 4 - Surf observations
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b. Hind observations (Figure 5) - monthly averages of wind
speed and percent occurence of wind cooing from a specific direction
(i.e. north, northeast, south, etc.). An average for all wind data
acquired during the year is also printed.

aillD OBSERVATIONS SUMMARY DATA OOLLECTEO FROM 01 JAN 84 TO 31 0EC 84
(12897) PANAMA CITY. FLORIDA LAT 30 12.78 - LONG 85 52.54

UON NUU

OBS

AVG

SPEED NORTH N.

PERCENT

EAST S.

OCCURRENCE FROM-

SOUTH S. WEST N. CALM

(MPH)(1) EAST EAST WEST WEST

JAN 64 13.9 14.1 40.6 14.1 15.8 3.1 3.1 .0 9.4 .0

FEB 60 15.7 5.0 16.3 10.0 21.7 13.3 3.3 3.3 25.0 .0

MAR 50 13.0 10.2 11.9 IS.6 25.4 13.6 5.1 .0 13.6 1.7

APR 64 15.4 7.8 3.1 10.9 25.0 20.3 8.3 4.7 21.9 .0

MAY 82 12.3 8.1 4.S 14.5 38.7 24.2 .0 1.6 6.5 1.6

JUN 60 8.1 .0 3.3 18.3 43.3 8.3 11.7 11.7 3.3 .0

JUL 62 8.1 .0 1.6 30.6 12.9 45.2 9.7 .0 .0 .0

AUG 61 8.4 1.6 8.2 11.5 32.8 16.4 4.9 4.9 18.0 1.6

SEP 62 12.2 3.2 45.2 27.4 17.7 6.5 .0 .0 .0 .3

OCT 64 12.3 3.1 4.7 35.9 35.9 20.3 .0 .0 .0 .0

NOV 61 13.5 24.6 24.6 19.7 26.2 3.3 .0 .0 1.6 .0

occ 57 14.1 12.3 7.0 29.B 28.1 5.3 3.5 8.a 5.3 .0

rS 736 12.3 7.5 14.5 20.1 26.9 15.1 3.9 2.9 8.7 .4

(1) CALMS. IF ANY INCLUDED IN AVERAGE CALCULATION.

Figure S - Wind Observations

c. Current observations (Figure 6) - monthly averages,
standard deviation, and number of observations made for current movemen
to the left and current movement to the right. Also given Is the
monthly net current averages and number of observations oade.

CURRENT OBSERVATIONS SUMMARY OATA COLLECTED FROM 01 JAN 84 TO 31 DEC 84
(12697) PANAMA CITY. FLORIDA LAT 30 12.78 - LONG 85 52.54

UON NUMBER CURRENT TO LEFT CURRENT TO RIGHT -NET CURRENT-
CALM AVERAGE STANDARD NUU AVERAGE STANDARD HUM AVERAGE NUU
OBS. (1) OEV. 08$ (1) DEV. OBS (1.2) OBS

.25

JUL 11 -.23 .20 7 .28 .13 45 .19 52

AUG 3 -.41 .14 19 .44 .21 40 .17 59

SEP 0 .00 .00 0 .93 .54 62 .93 62

OCT 2 .00 .00 0 .58 .28 63 .58 S3

NOV 1 -.33 .00 1 .70 .40 59 .68 60

DEC 3 -.40 .23 10 ,60 .31 44 .42

YR 44 -.69 .44 117 .62 .39 575 .40

(1) CALMS NOT INCLUDED IN AVERAGE CALCULATION.
(2) CURRENT MOVEMENT INDICATORS: MINUS SIGN (-) • LEFT; NO SIGN - RIGHT.

Figure 6 - Cucrent observations



d. Sediment transport volume (Figure 7) - monthly net, gross left,
and gross right transport voluaes. Two methods described In section
four (Shore Protection Manual (SPH) 1984) are used to calculate the
transport volume. The yearly volume Is calculated by summing the
monthly values.

SEDIMENT TRANSPORT VOLUME SUMMARY

(12897) PANAMA CITY. FLORIOA

DATA COLLECTED FROM 01 JAN 84 TO 31 OEC 84

LAT 30 12.78 - LONG 85 52.54

UON METH001 GROSS LEFT GROSS RIGHT UETH002 GROSS LEFT GROSS 0 IviKT

CU YD OSS CU YO OBS CU YO OBS CU YD OBS CU YO OBS CU YD OBS

JAM 419BS( 63) -49404( 8) 91369( 49) 9831S( 59) -146073( 6) 244390( S3)

FEB -29792( 59) -62273C 20) 32461 ( 3D -185163) 54) -26593S( 19) 100771C 35)

MAR -143881 S3) -618SS( 12) 47497( 30) -50303( 49) -1539941 11) 103690( 33)

APR -8193( 60) -75871 ( 21) 876721 29) -34469( 59) -278183( 23) 243713( 36)

MAY 38600( SB) -21092( 5) 59692( 38) 180194< 57) -66524( 5) 246719( 52)

JUN 9146( 45) -2965< 10) 12112( 26) S1S0( 41) -1447( 12) 66281 29)

JUL 1215H 52) -I43K 8) 13582( 27) 12294( 45) -662( 3) 129S7( 42)

AUG 9568( 56) -8544( 17) 18113( 28) 27I09( 52) -4736( 17) 31846( 35)

SEP 241463( 58) 0( 0) 2414S3< 55) 756533( 50) 0( 0) 7S6S33( 50)

OCT B1643( 65) 0( 0) 8I643( 57) 217356( 63) 0( 0) 2173S6( 63)

NOV 171332( 61) -1477( 1) 172810( 51) 3612531 52) -4491( 1) 38S744( 51)

OEC 130886C 52) -19795( 9) 150681{ 41) 3340S3( 48) -20778( 7) 3S4B3K 41)

YR 634398(882) -304737(109) 989135(462) 1742353(829) -942823(104) 2685178(525)

NUMBERS IN PARENTHESIS REPRESENT NUMBER OF OBSERVATIONS PER CATEGORY

•EXPLANATION OF THE SEDIMENT TRANSPORT VOLUME METHODS USED IN THE NEXT REPORT-
ESTIMATED SEDIMENT TRANSPORT VOLUMES ARE GIVEN IN CUBIC YARDS. TWO METHODS

DESCRIBED IN SECTION 4 OF THE 'SHORE PROTECTION MANUAL' (SPM) ARE

USED TO CALCULATE THE TRANSPORT VOLUME. NEGATIVE VALUES INDICATE
TRANSPORT TO THE LEFT.

METHOO 1. THIS METHOO IS BASED ON EQUATIONS 4-33 AND 4-508 FROM THE SPM.
A LONGSHORE ENERSY FLUX (EQUATION 4-38) IS FIRST CALCULATED FOR

ONLY THE OAYS OF THE MONTH WHERE WAVE HEIGHT AND ANGLE OF AP

PROACH HAVE BEEN RECOROED, THEN AN AVERAGE FLUX FOR EACH MONTH
IS CALCULATED. ANO FINALLY THESE MONTHLY VALUES OF FLUX ARE SUB
STITUTED INTO EOUATION 4-508 ANO DIVIOEO BY 12 TO GET THE NET

MONTHLY SEDIMENT TRANSPORT VOLUMES. THE YEARLY SEDIMENT TRANS

PORT VOLUME IS CALCULATED BY SUMMING THE MONTHLY VALUES.

METHOO 2. THIS METHOD IS BASED OM EQUATIONS 4-51. 4-52. ANO 4-5C8 FROM THE
SPM. USING RECOROED OBSERVATIONS OF WAVE HEIGHT. WIOTH OF SURF

ZONE, LONGSHORE CURRENT. ANO 01STANCE TO DYE PATCH FROMSK0RE-
LINE AND FOLLOWING THE SAME PROCEDURE AS UETHQO 1. NOTE: RECENT

FINDINGS INDICATE A FRICTION FACTOR OF .008 SHOULO 8E USED IN
EQUATION 4-52.

Figure 7 - Sediment transport volume

** Percent occurrence of wave period vs wave height
(Figure 8) - a tabular grid of percent occurrence of waves by height and
period for all possible wave directions. Period Is presented in row
}rder at two second Intervals. Height Is displayed in columnar format
it one foot Increments.
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LEO PERCENT OCCURRENCE OF WAVE PERIOD VS WAVE HEIGHT
1289T-PANAMA CITY, FLORIDA OATA COLLECTEO 01JAN84 TO 310EC34

HST (FT) 0 1 2 3 4 5 1

0.9 1.9 2.9 3.9 4.9 5.9 3.1

PER (SEC)

0-> 1.9 0. 0. 0. 0. 0. 0. 0

2-> 3.9 0. 0. 0. 0. 0. 0. 0

4-> 5.9 0. 0. 0. 0. 0. 0. 0

6-» 7.9 0. 0. 0. 0. 0. 0. 0

8-» 9.9 0. 11. 7. 0. 0. 0. 0

10->I1.9 0. 4. 28. 19. 2. 1. 0

12->13.9 0. 0. 0. 3. 8. 9. 4

14-»15.9 0. 0. 0. 0. 0. 1. 2

16->17.9 0. 0. 0. 0. 0. 0. 0

18->19.9 0. 0. 0. 0. 0. 0. 0,

20->21.9 0. 0. 0. 0. 0. 0. 0

22 . 0. 0. 0. 0. 0. 0. 0

7 8

.9 8.9 I

9

.9 II

12

12.9

13 PERCENT

11.9

0.

0.

0.

0.

0.

0.

0.

0. 0.

0.

0.

18.

53.

26.

3.

0.

0.

0.

0.

PERCENT 0. IS. 34. 22. 11. 11. 7. 1. 0. 0. B. 0. 0. 0.
CALM - 8. PERCENT ( 59 OBSERVATIONS) TOTAL OBSERVATIONS - 741

ONLY REPORT IN THIS CATEGORY WHEN REAOY TO PROCEED: TYPE SPACE 8. CP.

Figure 8 - wave period vs wave height

5. Percent occurrence of wind speed vs wind direction
(Figure 9) - a tabular grid reports percent occurrence of "winds by speuit
and direction. Speed is presented in row order at two mile per hour
increments. Direction is presented In colimnar format by direction from
which the wind is cooing.

LEO PERCENT OCCURRENCE OF WIND SPEED VS WIND DIRECTION
12897-PANAUA CITY. FLORIDA OATA COLLECTEO 01JAN84 TO 31DEC84

DIRECTION N NE E SE S SW W NW PERCENT

SPEED (UPH)

0-> 1.9 .0 .0 .0 .0 .0 .0 .0 .0 .0

2-» 3.9 .0 .4 .1 .7 .t .1 .0 .0 1.5

4-» 5.9 .0 .3 1.4 1.2 .5 .7 .5 .1 4.8

e~> 7.9 .4 .5 2.4 2.6 2.4 .7 .7 .7 10.5

B-> 9.9 .5 2.4 3.0 4.4 3.5 .8 .3 .8 15.8
i0-> 11.9 1.1 3.1 5.6 5.4 2.0 .4 .7 .6 19.2

12-> 13.9 .3 1.5 3.4 4.4 I.I .4 .1 .4 11.6

14-> 15.9 .5 .8 1.4 3.3 1.4 .3 .1 .8 8.S

16-> 17.9 1.4 2.3 I.I 2.9 .5 .1 .1 1.1 9.5

1B-> 19.9 1.4 1.4 .8 1.0 1.4 .1 .1 1.5 7.6
20-> 21.9 1.4 1.0 .7 1.1 1.0 .1 .1 1.1 6.4

22-> 23.9 .3 .7 .3 .1 .5 .0 .0 .5 2.4
24- .3 .1 .0 .0 .5 .1 .0 .8 1.9

PERCENT 7.5 14.6 20.1 28.9 15.1 3.9 2.9 8.7

!ALM - .3 PERCENT ( 2 OBSERVATIONS) TOTAL OBSERVATIONS - 73:

Summary
Figure 9 - Wind speed vs wind direction

The LEO program can provide an economic data base of coastal
information for areas where no other data exist or where funds are not

available for sophisticated Instrumentation. The program provides diei
of sufficient accurracy to determine seasonal and geographic trends and
to describe some key aspects of the nearshore environment. However, LEO
data must be used carefully with recognition of its limitations.
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As a result of monitoring and other studies, concentrations of metals, hydrocarbons,
pesticides, and other compounds have been measured in U.S. coastal areas. Some of these data
have been incorporated in a data file of toxics and pollutants at the National Oceanographic Data
Center. A summary of the levels of nearly 60 compounds from this file has been done recently.
The number of samples and the maximum and minimum levels found in water, sediment, and
organisms are summarized for all coastal areas. These data are an available resource for all
investigators.
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Introduotlon

The Statlatloal Analysis System (SAS) is a oomputer program for
managing and statistically analyzing data. SAS was develped in the
early 1970's In response to the growing need for an Integrated oonputer
package that oould onrry out statlstloal computations as well as
manipulate large or ooaplloated data seta. In the SAS package, these
two capabilities are ooablned with an easy-to-use ooanand language
processor. Using SAS, It Is possible to write complicated aooputor
procedures for managing or analyzing estuarine data using a few
straightforward SAS oommanda. Today, the SAS package is very popular
with estuarine reooarobers and managers In government, research
Institutions, and private Industry. This paper dismisses cany of the
SAS tools currently being used for managing and analyzing the estuarine
data base now under development by the D.S. Environmental Protection
Agency's national Estuary Program.

The National Estuary Program provides for the characterisation of
water and sediment quality, living resources, and the effects of
pollution on the nation's estuaries. The purpose of this
obaraoterlzatlon Is to document the ohanges that have ooourred as well
as the present health of estuaries and to support the development of
new pollution abatement strategies. These tasks require a large,
quality assured data base.

The first step In the estuarine oharaoterlzation prooess is to
Identify and prioritise problems of widespread oonoern (e.g., depletion
of fish stocks, eutrophloatlon, etc). Onoo these problem areas are
identified, associated researoh hypotheses are developed. Next, the
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appropriate variables and parameters for each hypothesis/problem area
are defined. At the sane Use, aolentifloally ooooptable parameter
Halts, measurement units, and common definitions for each variable
must be developed so that diverse data sets may be quality assured and
Integrated Into a single computer data base.

The National Estuary Program Is using SAS for tracking data sets,
for data management, for analyzing estuarine data, and for quality
assuranoe. Each of these topios will be briefly discussed In the
following seotlons.

SAS Estuarine Data Set Tracking

The National Estuary Program is using SAS to track the process of
Identifying and aoqulrlng historical data sets for Inclusion In the
National Estuary Data Base, A SAS data set structure Is used to record
Information generated from Interviews with researohers and
environmental managers. This Information includes the spatial and
temporal coverage and types of data included la eaoh historical data
set. The Information Is updated as necessary using baslo SAS DATA step
procedures. SAS report writing and graphical procedures are used to
prepare summaries of the data base. This helps to foous the searoh for
data sets and to Identify data gaps.

Estuarine Data Management using SAS

The data struoture used for the National Estuary Data Base Is a
simple rectangular data matrix. The ooluttas of the matrix represent
variables, and the rows represent observations. All measured parameter
values are stored In double (64 bit) precision. Sampling design
parameters such as station name are stored using SAS abaraater
variables. Character variables in SAS oan store up to 200 byte
character strings. The data dictionary for seleoted variables In the
data base Is shown In Table 1. SAS variable names oan be any
oosblnatloa of letters, numbers, and most special oharaotors, up to a
maximum length of eight oharaotors. A 40 byte label is associated with
each variable In the data base. This provides additional Information
on the precise nature of each parameter, measurement units, sampling or
analytical procedures, etc. Variable labels In SAS appear on the
print-out from most statistical procedures.

Host data manipulation In SAS is accomplished In the DATA step.
Estuary staff use the DATA step to select observations and variables
for analysis, to transform variable values, to oreote new variables
from combinations of existing variables, and to perform additional
quality oontrol checks on the data base. The SAS DATA step lnoludos
many more data management capabilities than oan be desaribed In this
paper. A list of some oomoon data management tools available In SAS la
given in Table 2.



Table 1.~Data Dictionary for Selected Variables In the National
Estuaries Program Data Base.

SAS Variable Length
Name Type

Numerla

(Bytes)

DO 8

B0D5 Numeric a
CBLOHAC Numeric 8
CHLORAU Numeric 8

NB3 Numeric 8
SALIN" Numerlo 8
SECCHI Numerlo 8
DEPTH Numeric 8
STATION Character IS
SEGMENT Charaoter 5

SAS Label

Dissolved Oxygen (mg/1)
5 Day Biological Oxygen Demand (mg/1)
Chlorophyll A Corrected (ug/1)
Chlorophyll A Uncorrected (ug/1)
Ammonia as U (mg/1)
Salinity (ppt)
Seoohl Depth (m)
Station Depth (m)
Sampling Station

SAS Estuarine Data Analysis

Many statistical procedures for summarizing and analyzing estuarine
data are available In SAS (Figure 1). These can be divided into three
major groups - descriptive, model building, and Inferential. Several
of the descriptive procedures ore discussed below. The model building
procedures Include PROC REG (for regression analysis), PROC CORR (for
correlation analysis), and PROC DISCRIH (for discriminant analysis).
Inferential procedures are used to statistically test hypotheses about
some estuarine process. An example is PROC OLH, which is used for
linear model analyses. These procedures typloally require one or more
assumptions about the distribution of the data, and sometimes about the
sampling/experimental design. They are not always appropriate for the
analysis of historical data, but ore very powerful for analyzing data
from a designed experiment or sampling program.

Examples of SAS Deaorlptlve Statistical Procedures

PROC FREQ is used to desoribe both character and numeric data. Its
primary purpose is to caloulate observed frequency counts for one or
more variables. The frequency aounts are presented in a frequency
table, which can be one-way or multi-way (for orosstabulatlons of two
or more variables). This procedure oan also compute various
statistical tests of association or independence, auoh as the usual
Chi-Square Test.

PROC UNIVARIATE computes various statistics describing the
distribution of one or more numerlo variables. Included are measures
of central tendency such as the mean and median, and estimates of
variability suoh as the standared deviation and range. The procedure
also oomputes a number of usoful quantlles, including the sample
quartilea and various percentiles. These and other statistics are
presented In a concise table.
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Table 2.—Selected SAS Data Management Tools.

Data Input
Data Set Transfer - Among Different Machines
Sorting - Multlplo Sort Fields
Character String Manipulation
Appending of Two or More Data Sets
Merging of Two or Hore Data Sets
Interleaving of Two or More Data Sets
Data Set Subsettlng Based on Logical Testing
Deletion of Variables or Observations

Variable Renaming
General Data Transformations

Maoroa - For Storing Frequently Used Sections of Code
Matrix Processing
Multiple Simultaneous Pile Processing - Input and Output

PROC TABULATE calculates descriptive statistics and displays them
In tables. The tables are suitable for most reports. This procedure
con also calculate frequency counts and percentages. PROC TABULATE
allows users a great deal of flexibility in the format of their
tables. The physioal layout of the tables and the arrangement of
variables and values in the table are controlled by the user.

Estuarine Data Quality Aaauranoo Using SAS

Many analyses supporting quality assurance aotivltles can be
carried out using SAS graphical procedures. For example, PROC GPLOT
and PRX GCRART produce scatter plots (with overlaid means and standard
deviations, if desired), bar charts, line graphs, and other types of
graphical displays. These help the estuarine researcher to identify,
e.g., keypunch and other data processing errors, and discrepancies In
measurement units. In the National Estuaries Program, data ohooking Is
an Interactive prooess. SAS print-outs are returned to the data
submitter or researcher for verification. After oorrootion, tho data
are displayed a seoond time using SAS graphical procedures to double
check the correction process.

Another Important aspect of estuarine data quality assurance is
documentation. The National Estuaries Program Data Base Includes many
different types of data oolleotod under a variety of sampling
programs. Field and analytioal procedures mist bo accurately and
oonclsely oommunioated to future Data Base users. Data associated with
unusual circumstances oust be noted. Suoh procedures and notes ore
stored in the Data Base through the use of SAS variable labels plus
supplemental, accompanying variables. For example, each physical and
chemical variable con be associated with a two byte character variable
In which remark codes are stored suoh as "less than deteotion limit.*

Another variable is used to store numeric oodos representing various
analytioal procedures. Examples of SAS variable labels are shown In
Table 1.
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INTEGRATING EPA'S ESTUARINE AND COASTAL
ZONE IOTORMATION WITH USER FRIENDLY DATA

BASE MANAGEMENT TOOLS

J. J. Wind, K. M. Green, and S. S. Hufford
AmericanManagement Systems, Inc.

1777 N. Kern Street
Arlington. VA 22209

Introduction

Numerous Federal, state, and local governments as well as scientific
and environmental organizations are concerned with estuarine and coastal
zone environmental management. This concern Includes both the short and
long term pollution effects on the associated living resources.
Effective evaluation of point and non-point pollution Impacts on these
ecosystems requires accessing, integrating, and analyzing the extensive
ecological and pollution information residing in numerous data bases.
Unfortunately, Integrating data from these sources is cumbersome and
frustrating because of different access methods, languages, and data
structures. In this paper our overall objective Is to show how
integrating these data can Improve environmental decision-making for the
concerned community identified above. We describe a user-friendly
decision support tool, PIPQUIC, and a second methodology for accessing
several EPA data bases that contain useful estuarine and coastal zone
environmental and pollution data. We Illustrate an analysis using
examples for the Patapsco River and Narragansett Bay.

PIPQUIC; Multimedia Environmental Tools

PIPQUIC 1s an Innovative, analytically-powerful environmental
decision-support tool designed and Implemented by American Management
Systems, Inc., (AHS) for the Regulatory Integration Division (RID) of
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EPA's Office of Policy, Planning and Evaluation. PIPQUIC is a
fully-integrated data base combining air, water, hazardous waste, and
health risk data. It contains pollutant source data for the specific
geographic areas of Philadelphia, Baltimore, Santa Clara, Rhode Island,
and Kanawha Valley, West Virginia. In addition, PIPQUIC provides
user-friendly interactive gateways to several EPA data bases (CDS, NEDS,
PCS, STORET, KWOHS and FINDS).

PIPQUIC Is designed for users with no previous computer experience
and allows them to systematically analyze extensive data traditionally
stored In the separate, media-specific data bases. PIPQUIC supports all
phases of environmental management: problem identification, planning,
regulatory development, program Implementation and results evaluation.
PIPQUIC tools include environmental profiles (e.g., rank sources of air
or water pollution); exposure and risk analyses (e.g., pinpoint
culpability for modeled pollutant concentrations and risk); and
•what-if" analyses (e.g., evaluate alternative pollution control
strategies).

PIPQUIC; Baltimore study area

For major industrial surface-water dischargers into the Patapsco
River and Baltimore Harbor, PIPQUIC retrieved data from EPA's PCS to
profile flow, total suspended solids, and 100 toxic compounds. Loadings
were computed by multiplying flow times concentration where loading data
were not available. PIPQUIC also Integrated extensive Discharge
Monitoring Report (OMR) data collected from Industry files, that had not
been previously Incorporated Into any automated system. Finally, a
model based on the National Urban Runoff Program (NURP) was used with
PIPQUIC to estimate seasonally-adjusted non-point toxic discharges.
Indirect discharge (pretreatment) data from the Baltimore Water
Department was also acquired and and added to the data base. Hazardous
waste data from Maryland's Hazardous Waste Manifest System as well as
EPA's Hazardous Waste Data Management System were also made available
through PIPQUIC.

The Integrated air emissions data Include Maryland's toxics
Inventory for major point sources and estimated toxic organic emissions
for minor point sources. These data were accessed from Maryland's Air
Registry System and Incorporated a set of emission factors developed by
EPA's Office of Air Quality Planning and Standards. For boilers and
sewage treatment plants, AMS added detailed emissions estimates provided
by another contractor. The Hazardous Emissions Model and Integrated
System (HEHIS), a state-of-the-art national data base of county-level
emissions estimates was used to provide data on impacts such as gas
marketing; road vechiles; waste oil burning; residential, industrial,
commercial heating; cooling towers; and agricultural burning.

A profile of the point sources of pollution in the Patapsco
River

In the Patapsco River Basin there are 28 NPOES municipal dischargers
with only four of those being majors (discharging more than 1 MGO). Of
the 186 NPDES Industrial dischargers, 31 discharge more than 1 MGO



(figures 1 and 2). On a first order analysis, 1t is possible to
determine what the rank order of pollutant discharges are based on
parameter type (figure 3). To Illustrate how an Interactive decision
support system can be used to answer the what if scenarios, we examine
which industry types (based on SIC codes) are responsible for
discharging the pollutant lead, and then Identify which particular
facility 1s the significant discharger (figures 4 and 5). It is possible
to develop any number of scenarios and examine any combination of
pollutant types or facilities to gather a profile of pollutant impact on
a particular waterbody. We then used PIPQUIC to access and retrieve
STORET ambient water quality data for several lead paramters. The
results of these retrievals provided a detailed listing of stations, and
Identified the dates of sampling, responsible agency, and parameter
levels. We were also able to map these stations and see their locations
on the river In relation to the major municipal and Industrial
discharger.

Using PCS to Profile Point Sources of Pollution in Marrangansett
Bay

The Technical Support Division of EPA's Office of Marine and
Estuarine Protection (OMEP) asked AMS to support their point-source
discharge characterization studies for selected U.S. estuaries by
showing how data from EPA's Permit Compliance System (PCS) could be used
in estuarine characterization studies. In addition to having AMS
evaluate the data quality of PCS, CMEP asked AMS to develop a
methodology to download PCS data for limited geographical areas into an
easy-to-use, quality-controlled data base.

OMEP and AMS agreed that, due to resource constraints, the most
effective approach would be to establish a limited data base containing
data extracted from PCS for two selected estuaries. The estuaries
selected were Narragansett Bay and Puget Sound. 'This section describes
the methodology developed to create estuary-categorization data bases
using PCS data and the types of analysis provided.

Analysis of PCS structure and data quality

The PCS data was acquired on magnetic tapes and reviewed. A set of
criteria for extracting data for use in later phases of this work
assignment was developed and computer programs, were written to read and
summarize the tapes' contents. The four record types used are described
below:

o Facility Data: Facility data records are keyed to a NPOES
permit number and contain Information about each facility.
113,844 facilities are listed 1n PCS nation-wide. PCS User
Support staff report that Basin Codes, present in about 90% of
the Facility Records, are of good quality.

o Pipe Data: Pipe data are keyed to a NPDES permit number and an
outfall identifier. The outfall IDs are usually equivalent to
pipe numbers.

o Permit Limitation Data: Permit limitation data are keyed to a
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NPDES permit number, an outfall 10, and a five-digit parameter
code similar but not identical to codes used In STORET, and
special fields for monitoring type and location. For
Individual parameters, permit limitations may be stored in
terns of maximum, minimum or average amounts or concentrations.

o Measurement Data: Measurement data are keyed to NPDES permit
number, an outfall ID, parameter code, etc., and a reporting
date, usually year and month. Measurement records contain
maximum, average or minimum amounts or concentrations reported
on monthly Discharge Monitoring Reports (DMRs) by permitted
facilities.

Creation of the selected estuary data base

The PCS data of interest was extracted and loaded into a
direct-access data base using SAS software on the NCC IBM. PCS data
were loaded for Facility data, Outfall data. Permit Limitation data, and
Measurement/Violation data for the two selected estuaries ~
Narragansett Bay and Puget Sound.

Since latitude and longitude data are not part of the PCS record
file, we merged facility coordinates from another EPA system, FINDS.
FINDS contains latitude/longitude data for the ZIP code centroids of
approximately 40 percent of PCS facilities.

The following general conclusions apply to these procedures:

o For most dischargers In PCS, only data at the Facility record
level 1s available. PCS does not contain Measurement record
data for most dischargers found at the Facility record level.

o In both estuaries, a few facilities, largely the major
dischargers, account for virtually all measurements.

o Virtually all lower level records are tied to "parent" records,
indicating good quality control.

o Many important dischargers lacked latitude/longitude
coordinates 1n FINOS, and some facility coordinates in FINDS
were inaccurate.

Data manipulation, and loading estimates

Because PCS Measurement records contain no field for unit of
measure, the first step necessary In estimating pollutant loadings from
PCS data is to link the Measurement records to their corresponding Limit
Records to obtain the standard units of measure. Moreover, to
complicate the problem of estimating pollutant loadings, some
measurements are reported in terns of concentration, e.g., milligrams
per liter, and some are reported 1n terns of quantities.

To estimate pollutant loadings using the PCS data, an algorithm
consisting of several steps was developed to standardize these



variables. This resulted in a set of month-by-month records for the
selected pollutants. We chose KGD as the standard unit for loadings and
merged monthly pollutant records with monthly Flow records.

A profile of point source pollution In Narragansett Bay

For Narragansett Bay, AMS extracted data for 613 facilities in EPA
Region I with PCS basin codes "0611." About 200 facilities 1n
Massachusetts and Rhode Island had missing basin code values and these
facilities were consequently not Included In the working data subsets.

Of the 613 facilities listed in PCS as discharging into Narragansett
Bay, 123 have at least one corresponding Outfall record, 121 have at
least one corresponding Limit record, and 103 have at least one
corresponding Measurement record. Of the 3S4 total Outfall records, 340
have a corresponding Limit record and 263 have a corresponding
Measurement record. Of the 3,129 total Limit records, 1,926 have a
corresponding Measurement record. In total, there were 51,515
measurement records that satisfied the criteria established for
Inclusion Into the working data set.

The analyses performed on these data fall Into the following
catagories:

o Time series, based on monthly data from 1985 to present, help
spot trends

o Bar charts based on 1985 averages, rank sources and profile
point sources of pollution in terns of pollutant type and
facility

o Bay Maps, based on 1985 averages, pinpoint facility locations
and illustrate discharge levels in terms of circles related in
size to KGO.

Examples of these analyses are provided in figures 6, 7, and 8.

Conclusion

The above examples show how Integrating estuarine and coastal zone
information can Improve environmental deolon-making by providing
pollutant profile results in an interactive framework that enables
what-1f and sensitivity analyses. These results can be used to determine
emission and risk Implications of alternative control options when
comparing various pollutants and facilities. S1m1)ar1ly, these analyses
can assist In targeting the highest payoff control opportunities within
a regulatory or standard setting context. One obvious application, for
example, would be establishing an ambient monitoring station near the
Bethlehem Steel Plant to determine whether the high discharge levels of
lead are detected in the water column of the Patapsco River. With this
type of Information, the State of Maryland permit writers could better
set parameter limits based on "real" Impact data. In the case of
Narragansett Bay, the data base tools could be used to assist In
targeting specific point sources of discharge to try and limit specific
pollutant types (e.g. cadmium) or specific loading sources. These types
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of multi-media and Integrated environmental decision-making should
become more cornnonplace in the EPA arena. The tools to accomplish this
enlightened approach are available with today's technology. The goal 1s
now to sensitize and enlist the support of the appropriate
administrators and managers to use these decision support tools.
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THE OCEAN DATA EVALUATION SYSTEM (ODES): A
DECISION SUPPORT TOOL FOR ANALYSIS OF MARINE

AND ESTUARINE ENVIRONMENTAL DATA
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Joseph Loehle, Kathleen Mcll, and Mark T. Veith
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Overview of fiynt-m Goaln and CaiMhllltles

The Ocean Data evaluation System (ODES) is a U.S. EPA computer-
based decision support system located on the U.S. E» National
Computer Center IBM mainframe in Research Triangle Park, NO The
system was developed to help technical staff and resource managers
make informed decisions regarding such activities as the issuance of
discharge permits, designation of discharge sites, approval of
monitoring plans, and assessment of discharge permit compliance.
ODES was developed with two basic components: 1) a database containing
physical, chemical, and 2) a biological environmental data and a
series of analytical tools for data analysis. By integrating these
conrponents into a single system, ODES provides users with the ability
to answer a variety of environmental questions quickly and efficiently.

The ODES system currently can store a wide variety of environ
mental data from marine monitoring programs. User can access this
information and produce tabular reports (e.g., actual data or data
summaries), graphics (e.g., bar charts, plots of data ever time,
scatterplots, and coastal maps), and statistical analyses (e.g.,
analysis of variance, correlation, regression, and power analysis).
Users can log onto ODES and perform these analyses from any location
in the U.S. using a microcomputer equipped with a modem.
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History

ODES was originally developed by the Marine Operations Division
of the U.S. EBA Office of Marine and Estuarine Protection to support
the 301(h) sewage discharge program of the Clean Water Act. Under
this program, publicly owned sewage treatment plants may apply for
waivers from the requirements for secondary treatment of sewage
effluent. If a waiver is granted, dischargers are required to
collect and submit environmental monitoring data to the U.S. EPA.
ODES was designed to provioe both dischargers and the U.S. EPA with
the ability to use this environmental data in assessing the impacts
of the sewage discharges on the marine environment.

The ODES system has recently expanded to include data from the
U.S. EPA ocean dumping and estuarine programs. Data from Puget
Sound, several northeastern estuaries, and baseline surveys at the
106-mile deep-water dump site off the New Jersey coast are being
added to ODES.

System Design

Specific objectives that guided develop of ODES included:

o Rapid, multiuser access to quality assured environ
mental data

o Mem-driven operation with no requirements for knowledge
of computer programing

o Access to powerful statistical and analytical procedures

o Graphical display of data, including data overlays on

o Retrieval of information in a variety of formats

o Downloading information to microcomputers.

The software that was selected to meet these objectives reside
on the U.S. EPA IBM 3090 mainframe. The data within the system are
stored in SAS files. These files are integrated, allowing simultaneous
access to a variety of data (e.g., sediment chemistry and benthos).

COES information may be accessed for the purpose of data retrievals
and analysis. Users, however, do not interact directly with the
system at this applications program level. Instead, individuals
logged onto ODES view menus and respond to prompts produced by a
coonand processor and editor. Users respond to the system prompts
generated by this editor by entering simple English contends. The
coirraand processor takes these responses and, using the appropriate
applications programs, performs the requested analysis. Numerous



help canaands and dictionaries are available to assist users with
their responses.

The only equipsent needed to log onto ODES is a microcomputer,
a modem, and telecomnunications software. This equipment, coupled
with a valid user account, will allow individuals to dial the ODES
computer using toll-free TiWET phone lines. Instructions for
obtaining an ODES account and using ODES are contained in the "ODES
Users Guide" ("User Support," below). All costs for accessing and
using ODES are currently paid by the U.S. EGA.

Pata Entry to CPES

Data are stored in SAS files using National Oceanographic Data
Center (NODC) variable codes. Data files are available for all
types of information connonly collected in conjunction with marine
and estuarine monitoring programs:

o Sediment Chemistry o Trawl/-
Seine

o Hater Quality o Bioassay

o Bioaccumulaticn o Point
Source

Effluent

o Benthos o Fish
Rahology

A description of these ODES data files and the appropriate data
submissions formats can be found in the COS. Cata. Submissions Manual,
(see "User Support," below).

All data submitted to the system are subjected to a quality
assurance review prior to entry into ODES. The purpose of this
review is to ensure that data are entered correctly and to document
the field and laboratory techniques used to generate the data. When
the review is completed, a quality assurance report is produced
discussing any issues that might affect the use and interpretation
of the data. A copy of this report can be obtained from the ODES
support staff for any data file in ODES. Abstracts of each quality
assurance report are also directly available to ODES users while
logged onto the system.

Analytical and Reporting Features

ODES features the fallowing tools for the retrieval, display,
and analysis of data:
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Tool No. Description

1 = PLOT OF CNE CR TWO VARIABLES CVER TIME

2 o purr O? SEVERAL VARIABLES O/ER TIKE (OVERLAY)
3 - PLOT O? MEANS CVER TIME (WITH STANDARD ERROR BARS)

10 = 1 TEST FOR REPLICATED DATA
11 » WJJXCKCS/MAMf-WHIIiffiY U TEST FOR REPLICATED DATA
12 •> CHE-HAY ANALYSIS O? VARIANCE FOR REPLICATED DATA

13 = KRJSKAL-WALLIS K-SAMPLB LOCATIOi TEST FCR REPLICATED DATA
14 = STATISTICAL power ANALYSIS (currently being developed)
20 ° X-Y SOOTERPLOT WITH CCRRELATIO) STATISTICS
30 = CLUSTER ANALYSIS
60 » PLUMB MODELS
70 « MAPS O? SHORELINES AND SAMPLING STATICtiS
71 - 3-D CQJTCOR O? A VARIABLE FCR A SELECTED GEOGRAPHIC AREA

110 » RETRIEVAL OP BQJTHIC SURVEY OATA
140 - RETRIEVAL OF EFFLUENT DATA
ISO - RETRIEVAL O? RECEIVING HATER QUALITY DATA
170 » RETRIEVAL OP SEDIMSTF POLLUTANT DATA
ISO - RETRIEVAL O? BIOASSAY DATA
300 - 301(H) FACTLITIES SUMMARY
302 • 301(H) BQiTHIC SURVEY DATA SUMMARY

New tools are continually being added to the system. For
example, several enhancements to the graphics capabilities of ODES
have recently been completed. These include tools for producing bar
charts and maps of coastal regions. The mapping tools permit users
to plot sampling station locations and to overlay data stored within
ODES onto maps of study areas. The release of all new tools is
announced in the ODES Bulletin ("User Support," below).

User SuEtcci.

The COES staff supports users through a number of activities.
Individuals with questions or conroents regarding the ODES system are
encouraged to call the user support staff at either of the following
two telephone hotline nuaberss

o (703) 841-6109 (9 AH - 6 PM Eastern Time)

o (703) 822-9596 (1 PM - 5 PM Pacific Time)

The support staff periodically distributes an information
bulletin to all ODES users. The bulletin includes lists of recent
data sets added to ODES, information on new ODES tools, and answers
to frequently asked questions. The CDES staff also produces three
manuals to assist ODES usersi ODES users Guide. CDES Data Submissions
dacufli/ and CQES. Tool. Description Marjual, These manuals can be
obtained by calling the ODES user support phone numbers listed above.



Access to System

All requests for access to CDES should be directed to the U.S,
EPA ODES coordinator at the following address:

Allison J. Duryee
ODES Manager'
Marine Operations Division
Office of Marine and Estuarine Protection (WH-S56M)
U.S. Environmental Protection Agency
401 M Street SW
Washington, DC 20460
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COASTAL WETLANDS: ESTABLISHING A NATIONAL DATABASE

Inlmrliiraion

Charles E. Alexander
Strategic Assessment Branch -Ocean Assessments Division

Officeof Oceanography andMarine Assessment
National Ocean Service

National Oceanic andAtmospheric Administration
1400 Rockvflle Pike

Rockville,MD 20852

Don W. Field
BeanfonLaboratory - Southeast Fisheries Center

National Marine Fisheries Service
National Oceanic andAtmospheric Administration

Beaufort. NC 28516

Coastal wetlands are an Important and irreplaceable national resource. From Maine to
Florida,across the Gufl of Mexico to Texas, and intermmentiy atono the West Coast, a thin
belt ol wetlands provide critical habitat to fish, shellfish, and wildlife; litter and process
agricultural wattles, and butler coastal areas against storm and wave damage. They also
generals large revenues from a wide variety ol recreallOnal activities such as fishing and
hunllng.

However, coastal wetlands have been disappearing at an average rale ol 20,000 acres (31
square miles) per year over the past 25 years (Frayer et al., 1983). Urbanization,
agriculture, hydrocarbon exploration, and other human activities have contributed to this
loss. Furthermore, the U.S. Census Bureau predicts that by 1990,75 percent of the U.S.
population will live within 50 miles of the coastline (including the Great Lakes), Indicating
even greater competition In coastal areas tor limited space and resources (President's
Council on Environmental Quality, 1984). In spite ol these facts, no comprehensive
information base on the Nation's coastal wetlands is presently available.

This paper briefly describes a project to develop a comprehensive and consistently
derived coastal wetland data base for the coterminous USA. The Inventory is part of a
series of activities now underway at NOAA to develop a national estuarine assessment
capability. This includes compiiaUon of the best available information at the national level
needed to characterize the physical, hydrologic. biological, and economic dimensions ol
tho Nation's estuaries.

The wetland inventory prolect is being conducted lolntiy by the Strategic Assessment
Branch (SAB) ol the Ocean Assessments Division ol the Office of Oceanography and
Marine Assessment, National Ocean Service (NOS), and the Beaufort Laboratory of the
Southeast Fisheries Center, NationalMarineFisheries Service (NMFS), both components
of the National Oceanic and Atmospheric Administration (NOAA). Development ol this
information is an integral pari of NOS's program of strategic assessments of the Nation's
coastal and oceanic region (Ehter and Basta, 19S4) and NMFS* national program to
determine the status and trends of coastal fisheries habitat (Lindaiiand Thayer, 1982).
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Why Is NOAA Unarmed In ftnMfal W,

Both NMFS and NOS havetraditional roles In the management and protection of the
Nation's coastal andoceanic resources. Because coastal wetlands provide an Important
habitat and food resource for coastal fisheries, their distribution and abundance are ol
Interest to NMFS. Coastal wetlands arealsoan Important ecological component of the
health ol estuaries andaretherefore of Interest to SABwhich Iscurrently conducting a
comprehensive National Estuarine Inventory (NEI).

Development of the NEI beganin 1983. VolumeIwas completedin November of 1985
andcontains physical and hydrologlc data as well as mapstor92 estuarine systems
representing approximately90 percent ol the estuarine surface area and freshwater inflow
to the East Coast. GuN ol Mexico, andWest Coast of the coterminous USA(Strategic
Assessment Branch, 1985). Volume II ofthe NEI win be published inJanuary of 1987 and
willincludedetailedlanduse and population data foreach ol the 92 estuaries.

Each estuary isdesignated bya common spatial una, theestuarine drainage area (EDA),
thatcomprises the land andwater component ol an entire watershed thatmost directly
affects an estuary. EOAs areIdentified to establish the spatial unafor compiling land use,
physical, biological, andother data tocharacterize theestuary. Thegoal istobuild a
comprehensive framework for evaluating the healthand statusof the Nation's estuaries
and to bring estuaries intofocusas a national resourcebase. When completed,the NEI
wil be used to make comparisons, rankings, statistical correlations andotheranalyses
relatedto resource use. environmental quality, and economic values among estuaries.
Wetlands data win be Incorporated intothis framework.

ExistinoWetianrlsnata

Existing data on the areal extent and distribution of coastal wetlands ol the USA have
been compiledby SAB and NMFS In: An Inventory ol the CoastalWoHanrlB of the USA
(Inventory) (Alexander et a!., 1988).Twenty-three sources were consulted to compile
acreagefigures for 242counties In22coastal states. These dataindicate the presenceol
over 11 million acres ol wetlands along the coastlines of the coterminous USA.
Approximately 4.4 million acres were Identifiedas salt marsh, 1.5 millionacres as fresh
marsh, 0.2 million acresas tidal flats, and5 million acresas swamp. The Gulfol Mexico had
the most wetlands(5.2 million acres) followed by the Southeast (4.2 million acres),the
Northeast(1.7 mitBon acres),and the West Coast (0.2 million acres). Delated information
ondatasourcesandacomplete tableofwetland typesandacreages by coastal countyare
presented Intwo appendices to the Inventory.

The fundamental obstacleto consolidating existing dauimo a national database however,
Isaiackofconsiste«vber<»eenthe23daasoorcoscoi»stjtted. Variability Indataquality
andconsistency, and tackot a unifying themeor purpose makes itdifficult to produce an
accurate national picture of coastalwetlands. Inaddition, muchot the existinginformation
is Incomplete and/or outdated. However, the Inventory represents the first attempt to
compile a comprehensive data base forcoastal wetlands.

The U.S. Fish and WBdtife Service (FWS) estimated the extent of coastal and non-coastal
wetlands In1S83(Frayer et al.,1983). However, the datafor thisreport werecompiled by
random sampling rather thana comprehensive inventory andwere intended to highlight
overallnationaland regional trends. Frayeret al. (1983) suggest therefore, that the data
are rrteartmgful onty atthe national orrcjc^nal tevel and are generally unreOabte (or smaller
areas such as states, counties,or estuaries. Another Federal program, the landuse/land
cover program(LU/LC) of the U.S. Geological Survey (USGS). compiles land use data,
including wetlands,based on aerial photography. Although the LU/LC data representsa



complete National data base, the wetlands component Is diflerentialed into only two
categories, forested and non-lorested. compared to Ihe much more detailed Cowardln et
al. (1979) classification system used by Ihe FWS and many state wetland inventories.
There Is also some question about the ability ol the LU/LC data to distinguish accurately
between forested uplands and forested wetlands.

While the compilation and evaluation ol existing data was a necessary first step, they are
not suitable for the development ol a comprehensive national data base. Therefore, the
next step was to evaluate alternative methods for achieving this objective.

AtlamativBS

The most important consideration when reviewing atternallves was Ihe objective to
develop current, consistently derived, and comprehensive baseline information on the
distribution and areal extent of wetlands In the coterminous USA in a timely and
cost-effective manner. Several alternatives were investigated.
Landsat Imagery, both multispectral scanner (MSS) and thematic mapper (TM) have been
used in identifyingand quantifyingwetland areas (May, 1988: Haddad and Harris, 1985).
TM appears to be the most promising and is being used with local success in several areas.
However, it has yet to be proven over large coastal areas with variable geography and
wetland types, and also requires trained personnel and expensive equipment for image
processing.

The NWI program was established by the FWS in 1974 to generate scientific Information
on the characteristics and extent ol the Nation's wetlands (Ttner, 1984). This Information
was to be developed In two stages: 1) the creation ol detailed wetland maps; and 2)
research onhistorical status and trends. The maps, developed using aerial photography,
are generally based on 1:24,000 scale USOS quadrangles and Illustratewetland habitats
classified using the Cowardin et al. (1979) system. Although NWI wetland maps represent
the most reliable source of consistently derived coastal wetland information available, only
approximately 1.000 of the over 5.000 maps required tor complete coverage of the
Nation's estuaries and other coastal areas have been digitized. Therefore, only a fraction
of the wetlands data needed for this project are available. Since Ihe current FWS
technique for digitizing these maps is expensive and time consuming, a complete data
base of NWI coastal maps is not anticipated or planned for by the FWS in the near future.
Furthermore, manipulationof existing and/or futureFWS digitaldata into spatial units such
as coastal counties or EDAs adds additional time and expense to the analysis. Finally. H
was not dear whether the detailed FWS digitizing procedure would be cost-effective tor
the level of data resolution required by NOAA.

Systematic grid sampling of these same NWI maps appeared to be Ihe most reasonable
alternative given that these maps: 1) represent the best source of consistently derived
coastal wetlands data available:2) are generally available forthe entire coastal region of the
colarmtnus USA (ol approximately 5,000 124,000 scale maps required, approximately
3,300 are currently available): and 3) lend themselves wen to a simple quantification
technique such as grid sampling.

Systematic grid sampling consists ol counting dots primed In a square, pattern on a
transparent overlay. The spacing of dots, in combination with the scale of the map, will
determine the resolution ol the grid (Bonner, 1975). For example, dots 0.7 inches apart
on a 1:24,000 scale map win produce a grid resolution of 45 acres. The relative amounts of
various land use or habitat types present on a particular map are estimated by placing the
grid over the map and counting the number of dots that fan on each category represented.
Depending on the interval between dole and the distribution ol land use or habitat types,
this can be a highlyaccurate method lormaking area estimates.
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To test this procedure, a simple grid sampling technique was used to quantify habitat types
for 16 previously digitized 124,000 scale NWI maps. For the purposes ol these
preliminary tests, the numerous habitat types designated on the NWI maps were
aggregated Into six general categories: 1) sail marsh; 2) fresh marsh; 3) tidal Hats; 4)
swamp; 5) open water; and 6) uplands. Alter some testing, a 45 acre grid cell size with
approximately 900 sampling points per map was determined to be bolh efficient and
accurate for estimating these six habitat types at this scale. Each map was sampled
separately by mounting the grid over the map and systematically recording the habitat
type at each sampling point. This Information was recordedon data sheets and entered
into a computer mapping and statistics program. Based on the results (Table 1), It
appeared thai grid sampling could provide a time and cost-elleclive technique for
compiling a reasonably accurate coastal wetlands data base.

Table 1. Grid sampling results fortwo test areas in coastal Louisiana and Texas.

TOTAL ACREAGE FOR TWO TEST AREAS

(Coastal Louisianaand Texas)

Habitat Digital Grid % Difference

1. Upland 109.227 108.443 -0.72
2. Open Water 434.898 431.959 -0.68
3. Salt Marsh 97.642 97217 -0.44
4. Fresh Marsh 17,584 17/385 +1.71
5. Tidal Flat 8.013 7.885 -1.97
6. Swamp 138S lOfli -iaa<>

TOTAL 668,587 664,420 -0.62

Coastal Wetlands Workshop

On April 29.1986. SAB and NMFS held a workshop bringing together Individuals with
experience in wetlands mapping and management to discuss NOAA's efforts to compile a
national coastal wetlands data base. Sixteen professionals from six Federal organizations
participated: U.S. Environmental Protection Agency (EPA), U.S. Army Corps ol Engineers
(COE), USGS, FWS, NMFS, and NOS. Specific objectives were to: 1) review current
informationon Ihe distribution and extent of coastal wetlands; 2) outline the requirements
tor Improving this data base; and 3) develop recommendations for NOAA to proceed
further with this work.

In general, workshop participants endorsed NOAA's proposal to grid sample NWI maps
(Strategic Assessment Branch, 1986). Itwas suggested however, that the technique be
modified to Improve the quality and usefulness of the data being developed. Two key
recommendations were proposed:

1) Expand the habitat categories sampled from six to the fifteen listed below:

a. high salt marsh J. estuarine forested-scrub/shrub
b. low salt marsh k. tidal fresh forested-scrub/shrub
c. brackish marsh L non-tidal fresh forested-scrub/shrub
d. unclassified non-fresh marsh ra unclassified fresh forested-scrub/shrub

e. tidal fresh marsh n. upland
I. non-tidal fresh marsh o. open water-fresh
g. unclassified Iresh marsh p. open water-non-fresh
h. tidal flats

2) Conduct a more complete statistical evaluation of the grid sampling procedure.

These recommendations were examined by NOAA and incorporated into the operational
phase ol the project



Brid Sampling- The Operational Phase

Grid sampling ol available NWI maps began on June 17,1986. Fifteen habitat types are
now sampled from each map when they are present. The wetlands team also met with
representatives from USGS and NMFS and determined that the sampling design Is
adequate for the number ol wetland categories sampled. A data base management system
has been developed to record map information such as name, location, scale, and
availability in order to efficiently monitor and document the progress. Software has also
been developed to reproduce grid sampled data In map form on a color monitor and color
printer. Up to six different 1:24,000 scale maps of grid sampled wetland data can be
simultaneously displayed illustrating the general distribution ol habitat types. Hard copies
can be obtained using a color Ink-Jet printer. Additional software has been developed to
aggregate grid sampled data by state, county, and hydrobglc unit as well as by EDA. A
quality control procedure has been Implemented to minimize the types of errors Inherent
in this technique.

The first product from this work will describe Ihe general distribution and areal extent of
coastal wetlands in the Northeast (ME-CT) and should be available by the spring of 1987.
Reports to followwill Include the Mid-Atlantic (NY- VA). Southeast (NC-FL). Gufl ol Mexico
(FL-TX), and the West Coast (CA-WA). NOAA expects to complete this work by the end ol
1988.

Contusion

Recognizing lhat coastal wetlands are an Important national resource, NOAA has
endeavored to develop the first comprehensive national coastal wellands data base.
Grid sampling offers an Inexpensive and relatively simple method for estimating
the areal extent of wetlands from NWI maps at a level of aggregation suitable for
national assessemenl. Development of these data would not be possible without the
significant contribution made by the FWS In mapping coastal wetlands. Products
Irom this project will complement the FWS work and provide a useful
management tool for coastal resource managers at all levels of govemmenl.
particularly those Federal agencies with responsibilities lor wetlands
management and conservation (e.g. FWS, EPA, and COE). Baseline data for the
Nation's coastal wetlands will be a significant addition to our understanding of
these systems and should Improve our ability to manage them effectively. These
data will eventually be integrated into NOAA's NEI framework to establish a
national eslaurine assessment capability.
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Introduction

The National Water Oata Exchange (NAWDEX) was established by the U.S.
Geological Survey in 1976. Its program is directed toward Improving
the exchange of water and water-related data collected and made avail
able by hundreds of Federal and non-Federal agencies throughout the
United States.

The use of NAWDEX can provide valuable support to coastal and estuarine
programs by providing information on the availability of quantity
and quality data for surface-water and ground-water in coastal and
estuarine areas. The NAWDEX program maintains direct access to the
computerized water-data systems of the U.S. Geological Survey and the
U.S. Environmental Protection Agency and can provide data from these
systems either In response to data requests or by direct access by the
user organization. The program also maintains close working relation
ships with many other Federal and non-Federal organizations that
serve as sources for water or water-related data, thereby, facilitat
ing user access to data stored by these organizations. This paper
describes the NAWDEX program and the services which can be provided to
assist coastal and estuarine programs.

The Nawdex Program Structure

NAWDEX Is comprised of a membership of Federal and non-Federal organ
izations who work together to improve access to available water data
and to improve the data-exchange process. Membership In the HAWDEX
program 1s accomplished through a Memorandum of Understanding signed
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between the participating individual or organization and NAWDEX
Program Office. In the Memorandum, members pledge thelr support to
the program by taking an active role in its activities, by providing
for indexing of thai? data acquisitions and by agreement to respond
to public requests for their data. Currently (1986). •*•«",«>„
Federa State and local governmental, academic, and private organiza
tions participate as members. Affiliations have also bee,! established
with water-data organizations in Canada, Mexico, Brazil, South Africa,
Nigeria, Taiwan, and India.

The program Is managed by acentral program office !«** <" "j* U-S'
Geological Survey's Water Resources Division in Reston, Virginia.
This office coordinates the program membership »"J user-service activi
ties, and develops and maintains the software systems and data bases
necessary for the program's operations.

Indexing Services

NAWDEX operates a nationwide program for the 'naexing of water and
water-related data available from Its members •^."^ru°? SlolooiSl
This program Is operated in close cooperation with the U.S. w*]*0.'"1
Survey's Office of Water Data Coordination (OWOC) which has nationa
responslbll ty for the coordination of water-data acquisition activi
ties by all Federal agencies. Ihe information gathered by the flAWDEX
program is stored in three major data bases: U> ••*"«: ™f'Bita
Index, (2) a Water Data Sources Directory, and (3) a Water Supply
Computerized Information Directory.

Master Water Data Index

The Master Water Oata Index 1s a central Index that provides informa
tion about sites at which water data are collected nationwide. For
each site, Information Is provided about surface-water quantity,
ground-water quantity, water quality and meteorological data that
have been collected. This Information Includes the geographic loca
tion of the site, the type of site (stream, estuary, well, and so
forth), the Identification of the source organization, the periods of
records for which each type of data are available, the major water-
data parameters measured for each data type and their frequency of
measurement, and the media In which the data are available. Cur
rently, over 440,000 sites operated by over 430 organizations have
been Indexed. Of these sites over 13,000 are identified as being
estuary or ocean sites. An additional large number of sites are
Identified as streams or wells that either contribute to or are
located within estuarine and coastal areas.

Water Data Sources Directory

The Water Data Sources Directory serves as a central world-wide Index
of organizations that are sources of water or water-related data,
provide services related to the dissemination of these data, or are,
otherwise, involved in water-related activities. For each organiza
tion, Information is provided about the major orientation of its
activities, offices from which data or services may be obtained; the
number, type and geographical area of location of water data sites for
which data are available or being collected; other organizations that



may serve as a source or data; ana water-related data collected by the
organization. Currently, over 800 organizations with water-related
sources of data have been registered In the Directory. An additional
2,200 have been Identified for potential Inclusion.

Water Supply Computerized Information Directory

The Water Supply Computerized Information Directory was developed by
the Electric Power Research Institute and contributed by them, under a
Memorandum of Agreement, to NAWDEX for operation conjunctively with
the Water Data Sources Directory. The Directory contains Information
about organizations that are sources of data about water supply. For
each organization, information 1s contained about the structure of
the organization, offices from which data may be obtained, descriptions
of automated data bases maintained by the organization, descriptions
of water laws that have relevance to water supply, the geographic
areas in which the organization collects data and relevant publications
of the organization pertaining to water supply. Currently, over 200
organizations having various data related to water supply are regis
tered in the Directory.

Bibliographic Citations and Abstracts

The Water Resources Scientific Information Center (WRSIC) was trans
ferred to the U.S. Geological Survey's Water Resources Division from
the U.S. Department of Interior's Office of Water Research and
Technology in August 1982. The WRSIC program 1s closely coordinated
with that of NAWDEX and Its Information services are being provided
conjunctively with those of NAWDEX. WRSIC maintains the Selected
Water Resources Abstracts data base. It contains bibliographic cita
tions and abstracts of water-resources literature published worldwide.
Currently (19B6), the data base contains over 181,000 abstracts.

User Services

NAWDEX coordinates an extensive user-service program through a national
network of 76 Assistance Centers located in 45 States, the District of
Columbia, and Puerto Rico. These centers Include the NAWDEX Program
Office, selected District, State, and Subdlstrict offices of the U.S.
Geological Survey's Water Resources Division, 9 offices of the
Geological Survey Public Inquiries Offices and offices of 14 NAWDEX
member organizations. Most of these centers have direct access to the
data bases of NAWDEX and the U.S. Geological Survey's National Water
Oata Storage and Retrieval Systems (WATST0RE), thereby, providing
convenient and rapid dissemination of information and water data
stored In these systems. Several centers also have access, for
dissemination purposes, to the WRSIC bibliographic data base and the
Storage and Retrieval (ST0RET) system of the U.S. Environmental
Protection Agency. Access to a variety of other data systems are
available through the Assistance Centers operated by NAWDEX members.
Services provided by NAWDEX include data-search assistance, data
dissemination, data referrals, and direct, computerized access to
Federal data systems. It also provides a variety of Information pro
ducts Including catalogs of available data, directories of data
sources, and summaries of available data.
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Data Search Assistance

Through Its central indexes and directories, NAWDEX can assist users
1n quickly Identifying types of data that may be available 1n specific
geographic areas of interest. The central index of data sites can be
searched geographically by State, county, polygons of latitude and
longitude, and river basins. These search criteria are significant to
estuarine and coastal programs in that they can be coastal counties, a
polygon of latitude and longitude that describe the extents of coastal
areas, coastal river basin, or any combination of these criteria. In
addition, the type of site can also be specified, I.e., stream, estu
ary, ocean, lake, etc. The central directories may be further used to
Identify source organizations and to identify water-related data such
as. oceanographic, meteorological, climatic, soils, water-use and other
types that may be available from registered organizations. The pro
gram, thus, serves as a central source of Information about a wide
variety of data available from a large number of organizations.

Data Dissemination

The NAWDEX program is authorized to access and disseminate water data
stored 1n the U.S. Geological Survey's WATSTORE system and the U.S.
Environmental Protection Agency's STORET system. This includes large
volumes of streamflow, peak flow, sediment, ground-water levels, sur
face and ground-water quality, and a variety of other types of water
data.

Also. NAWDEX Assistance Centers provide dissemination service; from
several State-level data systems Including the Texas Natural Resources
Information System (TNR1S), the Nebraska Natural Resources Information
System (NNRIS), the Hydroiogic Information Storage and Retrieval
System (HISARS) for the States of Virginia, Utah, and several others.
Information stored in the Selected Water Resources Abstracts data
base of WRSIC 1s also disseminated by NAMDEX through several of Its
Assistance Centers. In addition, this data base may be searched by
using Dialog Information Services, Inc. (a commercial on-line
utility).

Data Referrals

If specific data cannot be retrieved and disseminated by a NAWDEX
Assistance Center, the central directories assist the centers in
referring the request to the proper data source for response.

Direct Data Access

The NAWDEX Program Office Is authorized to provide Its members direct
access via computer terminals to Its index data base and directories
and to the WATSTORE data system of the U.S. Geological Survey and the
STORET data system of the U.S. Environmental Protection Agency.

Information Products

The NAWDEX program provides a variety of Information products from its
computerized data bases. These include the following:

Ad hoc reports In Informal formats in response to
Individual requests for information about water-data
types, site locations, or organizations.



o Printed catalogs of water data sites for specific
geographic areas which are produced on demand.

o Printed directories of data source organizations.
Including:

o a Water Data Sources Directory
o a Directory of Water-Related Data Sources
o a Directory of Water and Water-Related

Data Sources

o a Directory of Water Resources Organizations

o Numerical sumnaries of Indexed water-data sites collecting
sites collecting specific data types in defined geographic
areas.

o Site-location maps of specific data types by State, county,
or hydroiogic basin produced in relative scales or
specified scales and projections as overlays to base maps.

For example, the Office of Water Data Coordination published a report
In 1977 entitled, "Index to Stations in Coastal Areas," which contained
information on the availability of quantity and quality data collected
1n streams, lakes, reservoirs, estuaries, springs, and wells located
in coastal ecosystems. Including wetlands, estuaries, and beaches.
The information 1n this report 1s indexed in the Master Water Data
Index of NAWDEX and can be retrieved in response to an ad hoc request
or produced in catalogues of specific coastal areas upon demand.

Summary

NAWDEX has an active participation of over 290 member organizations
that are working, together to Improve access to available water data.
It has Indexed data for over 440,000 water-data sites operated by over
430 organizations nationwide. NAWDEX stores Information on more than
800 organizations that are sources of data or active in water-resources
activities and works closely with the Water Resources Scientific
Information Center (WRSIC), which maintains over 181,000 abstracts of
water-resources literature produced worldwide. NAWDEX coordinates an
extensive user-service program through 76 Assistance Centers located
in 45 States, the District of Columbia, and Puerto Rico. The Centers
provide services 1n data-search assistance, data referrals, and
dissemination of data from member data systems. The NAWDEX Program
Office further provides direct-access to the water data systems of the
U.S. Geological Survey (WATSTORE) and the U.S. Environmental Protection
Agency (STORET). A variety of information products are provided by the
program including ad hoc reports on available data, printed data cata
logs and organizational directories, numerical summaries of index
water-data sites, and site-location maps.

Through its information resources and services, NAWDEX can provide
valuable support to a variety of estuarine and coastal programs. It
can assist in Identifying needed water data existing In specific study
areas and either directly provide the data or assist in acquiring the
data from the proper source. It can also assist 1n Identifying the
availability and sources of a wide variety of water-related data types
that may have relevance to estuarine and coastal studies and
investigations.
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Additional Information

For additional information about NAWDEX and its service, contact:

National Water Data Exchange
U.S. Geological Survey
421 National Center
Reston, Virginia 22092
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THE DATA MANAGT-MENT SYSTEM OF THE
LOUISIANA NATURAL HERITAGE PROGRAM -

A NATURAL AREAS INVENTORY OF THE STATE

Nancy I. Craig,GaryD. Lester,and Annette Parker
LouisianaNaturalHeritageProgram

DNR-CMD

BatonRouge. LA 70804

The Louisiana Natural Heritage Program (LNHP) is a natural areas inventory targeting
endangered species habitat, outstanding examples of native ecosystems, environmentally critical
areas, and sites for scientific research. The purpose of the program is 1) to gather information
systematically and on a continuing basis on the occurrences of significant natural areas in
Louisiana, 2) to assemble and store this information efficiently, 3) to make its retrieval simple and
cost-effective so that impacts of various activities on these areas can be evaluated, and 4) to set
preservation prioritiesso that areas/species in need of protectionareaddressedwhile others which
aresecureor less significantdo not divert limited resourcedollars.

A data management system for the LNHP has been developed by The Nature
Conservancy over the last ten years. The datamanagementsystem consists of a tightly structured
manual, map, and computer (IBM-PC-AT) filing system that records information on the existence,
characteristics, numbers, condition, status, location, and distribution of the occurrences of
elements of the natural ecological diversity of the state. The classification systems, element
descriptionsand other informauon that describethe targetsof the inventory processaremaintained
in the element files. Specific locadonal dataof significanthabitatareplottedon USGS 7.5 minute
topographical maps (1:24,000) in the hangingmap fileandgeneralmap file alongwith supporting
documentation for each occurrence. The managed area file organizes information on publicly and
privately owned areasin Louisiana thatoffer some degree of protection to natural areas. A separate
source file is maintained to cross reference all materialassociatedwith the database including all
supporting articles, journals, unpublished documents, books, organizations, individuals, etc.
Abstractsof key informationkept in the manual filesareenteredinto the computer files to facilitate
rapid/efficient storageandprocessing/retrieval of data. To date,852elementoccurrences of special
plants (305), special animals (231), natural communities (131), other natural features such bird
rookeries (185) have beendocumentedandmappedforcoastal Louisiana. The LNHP is one of 40
such programs in the UnitedStates. Unlike biological inventories of the pastwhich operatedin
isolation these programs form a closely knit network. Ultimately the programs will produce
regional and national classification systems, data synthesis, and perspectives on species
endangerment and conservation needs. The Natural Heritage programs have developed an
effective andefficient information system forbiological conservation planning.
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DETERMINING AND SERVICING MARINE POLLUTION DATA AND
INFORMATION NEEDS OF ESTUARINE AND COASTAL ZONE

MANAGERS AND DECISION MAKERS

James Bcrger and Ronald Smith
Ocean Polltitjon Data and Information Network

National Oceanographic DataCenter
NationalOceanicand Atmospheric Administration

Washington.DC 20213

OPDIN Structured to Serve

The Ocean Pollution Data and Information Network (OPDIN)
includes a Central Coordination and Referral Office (CCRO) and
Regional services through National Oceanographic Data Center
Liaison Offices in Anchorage, Alaska) Seattle, Washington; La
Jolla, California; Miani, Florida; and Woods Hole,
Massachusetts. The CCRO primarily serves the Washington, D.C.
metropolitan community of managers and decision makers, and
provides national services to the Regional Offices. The
Regional Offices deal with the communities in their respective
regions on a day-to-day basis and have an intimate understand
ing of the current issues and resources in their regions.

The Typical Roquest

An Example of CCRO Request Response. Figure 1, illustrates
some of tho Network resources available to the decision
maker. In this example, the customer is provided with a
complete inventory of information, data and expertise relevant
to his problem, including its source, availability, cost and
access timeliness. As each customer describes his needs,
the OPDIN staff member enumerates the features of potentially
relevant Network resources (CCRO Response in Figure 1). Cus
tomer soloctions guide the staff through each resource to the
products that satisfy the request (Products in Figure 1).



FIGURE 1.

EXAMPLE OF CCRO REQUEST RESPONSE

USER REOUEST - -

CCRO RESPONSE

- NMPIS (PC)

- NON-FED (M)
- HANDBOOK(PC)
- GREY LIT (PC)
- C/RCRO RES. (M)
- REFERRALS

- - INFORMATION ON PCB STUDIES FOR

WEST COAST ESTUARIES

PRODUCTS

Descriptions of Federal PCB/Halogenated HC
Projects in Estuaries in WA. OR A CA

Descriptions of Non-Federal Projects
Identification of Federal Systems with PCB data
Grey Literature citations for PCB articals
Literature and data on PCB
Data, information, local contacts and investigators

In this example, the customer wants informat on on PC3r in
West Coast estuaries. Tho OPDIN staff member identifies <--ach
of tho resource files that night provide such information, and
explains what is available from each file. Some of the files
are avaiiablo on personal computer (PC) on the staff member's
desk. A search of those files may be conducted while the
customer is still on the phone or in the office. In addition,
the staff member may be able to identify and discuss the
relevance of hardcopy resources available in their office and
other OPDIN offices (M). Tho referral to resources in other
organizations is discussed. Those files can be accessed
directly by the OPDIN staff member, or tho customer may be
referred to tho appropriate export in the respective organiza
tion for more complete information from the resource. The
customer may take delivery of information from the diverse
resources as they arrivo or ask tho OPDIN staff member to
coordinate the responses into a single package.

OPDIN Resources

Over the yoars of customer servicing, the OPDIN offices have
identified a wealth of resources that can be used by managers
to make and substantiate decisions. OPDIN has a small staff,
so much of its service concerns referrals. OPDIN also has
developed directorios, bibliographies, inventories and data
bases of its own to service its customers. Figure 2
enumerates the major OPDIN resources.
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FIGURE 2

OPDIN RESOURCES

NMPIS
National Marine Pollution Information System

N/FED
Imentory of Non-Federally Funded Activity

GREY LITERATURE
Automated Bibliography of Unpublished Literature

CCRO/RCRO
Central/Regional Coordination <£ Referral Office(s)

HANDBOOK
Handbook of Existing Data & Information Systems

CIS
Coastal Information System

REQUESTS
CCRO Customer Service Reporting.System

Two directories are maintained by OPDIN. The National Marine
Pollution Information System (NMPIS) is a data base used to
generate the annual Catalog of Federally Funded Projects
(NMPPO, 1985a) for the National Marine Pollution Program. It
is a micro-computer data base containing the names, addresses,
funding levels, and activity descriptions of personnel
involved in federally-funded marina pollution related
activities.

Similar information is available in a series of non-Federally
funded (non-automated) project catalogs. Regional catalogs
for tho Groat Lakes (NMPPO, 1985b), Northeast & Mid-Atlantic
(NMPPO, 1985c), and South Atlantic & Gulf of Mexico (NMPPO,
1984) have boon published. Tho West Coast and Alaska catalog
will be available in the near future.

An essential ingredient of any research effort is the library
search. OPDIN can supplement tho results of a standard lib
rary search with searches of a marine pollution oriented "grey
literature' PC data base describing reports generated by or
for the Federal agencies involved in marine pollution studies.
Additionally, the CCRO and its Regional Offices have built
libraries of local resources and contacts.



FIGURE 3

ACCESS TO DOC RESOURCES

NOAA

NESDIS - National Environmental Satellite. Data, & Information Service

NODC - National Oceanographic Data Center (Pubs & DBs)
National Climatic, Gcophyjical & Satellite Data Centers (Pubs A DBs)

AISC -Assessment and Information Services Center
Environmental Assessments of Estuaries (Pubs)

Lockheed, SDC & BIRS (Commercial Bibliographic DBs)
NEDRES - National Environmental Data REferral Service (DB)

NMPPO - NationalMarine Pollution Program Office
Annual Catalogs of Federally funded projects 1978-84 (Pubs 6\ DB)

Federal Plan for Marine Res* Dev„ A Monitoring. 1985-89 (Pubs)

NERRS - National Estuarine Reserve Research System
Estuarine Research Project Abstracts, PI A S (Pub in press A DB)

NMFS - NationalMarine FisheriesService
Headquarters A Regional Activities

EPO - EstuarinePrograms Office
Coordination of NOAA roles /involvement In the national estuaries (Pubs)

NOAA FY1984 Estuarine Projects Catalog (Pub A DB)

Strategic Assessment
National Estuarine Inventory and Data Atlas (Pubs A DB)

Status and Trends
Estuarine and Marine Monitoring Programs (DB)

NHS
National Technical Information Service (DBs)

OPDIN Access to System Resources

The Network initiates and maintains access and/or referral to
over seventy federal systems actively involved with marine
pollution data and information. A "Handbook of Federal
Systems and Services for Marine Pollution Data and
Information" (CCRO, 1985a) was first designed and completed in
1983, with subsequent updates occuring on an annual basis.

The Handbook briefly describes the characteristics of the
above systems including: scope of service, role/purpose, types
of data/information available, quantity of data/information.
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means ot access, determination of relevant data, response
time, approximate costs., hardware and software, storage media,
related systems, and principal contact.

Most of the systems described in the Handbook are in some part
repositories for coastal and estuarine data and/or informa
tion. Those systems can be placed under two catagories; NOAA

FIGURE 4

ACCESS TO INTERAGENCY RESOURCES

USDA

USCG

EPA

NIH

NAVY

ARMY

USGS

FWS

MMS

DOE

ACRICOLA - Agricultural Online Access
CALS - Current Awareness Literature Service
CR1S • Current Research Information System

CHR1S-HACS - ChemicalHazards Response Information System/
Hazard Assessment Computer System

P1RS • Pollution Incident Reporting System

STORET • Water Data Storage and Retrieval System
CBP - Chesapeake Bay Program ComputerCenter

ODES - Ocean Data Evaluation System
PCS • Permit Compliance System

MEDLARS - Medical Literature Analysis and Retrieval System
MICRO-IS• Microbial Information System

NEPSS • Naval Environmental Protection Support Service
MESO • Naval Ocean Systems Center

WES • Waterways Experiment Station

WATSTORE - National Water Data Storageand Retrieval System
NAWDEX - NationalWater Data Exchange

National Coastal Ecosystem Team. Slidell, LA

Regional OCS Offices

OST1 - Technical Information System

and othor Department of Commerce (Figure 3), and other Federal
system resources (Figure 4).

During FY87, the Handbook will be automated to facilitate more
timely and efficient searches of its contents in response to
u^er requests. An outreach effort is already underway to
identify and describe those Federal systems for marine pollu
tion data and information that have, to date, escaped the
awaranoas of the Network.



OPDIN Evolves with its User Community

In 1982, the first year the Network was routinely responding
to customer requests, less than one hundred requests were
serviced. OPDIN requests have nearly doubled each year since
1982. In an effort to statistically characterize and evaluate
the needs of this growing user community, an automated
'Customer Service Reporting System' was designed and
implemented on a personal computer in 1985.

A customer service report form was designed that contains
attribute fields useful for statistical evaluation of Network
efficiency and the user community. These fields include:

* customer name

* address
* customer class

* contact type
* expected use
* typo of products

* output media
* area of concern

* pollutants considered
* data/info files referenced
* response time
* cost information

These forms are completed at the time of request and entered
into the data base on a monthly basis. Quarterly statistics
characterizing the user community are compiled and interpreta
tion of these results are reported annually (CCRO, 1985b).
Network resources are enhanced to facilitate better response
to priority subjects identified from the quarterly statistics.
New initiatives are formulated to meet projected user
community concerns.
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COASTAL WETLANDS - USES OF A
GEOGRAPHIC INFORMATION SYSTEM

Lawrence R. Handley
US. Fish and Wildlife Service
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Abstract only

Since 1980, the National Coastal Ecosystems Team (NCET) has implemented a
Geographic Information System(GIS) in coastal resources planning andmanagement projects.
TheGIScomprises three subsystems: theAnalytical Mapping System (AMS)usedfordata entry,
theMapOverlay andStatistical System(MOSS)usedfor data base management andanalysis, and
theCartographic Output System(COS) used forcreating high quality mapproducts. Digital data
bases atNCET generally arecomprised of historical (1950's wetlands habitat maps), 1970's and
1980's wetland data bases, andspecial project data (bathymetry, bottomsediments, andlanduse).
The GIS applications developed atNCET fall into three categories: 1)resource inventories, 2)
wetland change analyses, and3)cartographic modeling.

479



480

Estuarine andCoastal Management -Toolsofthe Abstract only
Trade. ProceedingsofIheTenth National Conference
of TheCoastalSociety. October12-15.1986. New
Orleans,LA. Copyrightby TheCoastalSociety
1987.

INFORMATION SYSTEMS FOR ESTUARINE
AND COASTAL DATA MANAGEMENT

Eldon C.Blanchern
TAI Envfrcrtnientil Sciences. Inc.

P.O. Box 8644

Mobile, AL 36608

Several Information Management systems have been developed which integrate
management, bibliographic and scientific data utilizing microcomputers. These systems are
designed withreadily available hardware and commercially available software so that theyare
relatively inexpensive to implement and operate. One such system was implemented on a
microcomputer system with two distinct levels. The first level contains the data base programs, a
general information file, a bibliographic file and a condensed data file with scientific and
management information. The second level consists of a minicomputer or mainframe data base
which is accessed throughthe microcomputer system. The distributivedatabase design makes
available a large variety of data on a single system. Integration with other software such as
geographic informationsystems (GIS) andstatistical andmodelingpackagesresultsin a powerful
tool forcoastal andestuanne information management.
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ENVIRONMENTAL INFORMATION MANAGEMENT
ON A PERSONAL COMPUTER

Elaine V. Collins
National Oceanographic DataCenter/NESDIS/NOAA

2001 Wisconsin Avenue. NW
Washington,D.C 20235

Information management is often considered in terms of large computer systems, such as
mainframes or at least minicomputers. However, with the advances and sophistication available in
personal computers, it is possible to have a complete system for environmental information for a
coastal areacontained within a desk-top computer. Two such systems have been developed, and a
third is being planned. The systems are intended to provide a rapid screening capability for
plannersand decision-makers, but they arenot intended to supplant data management systems, nor
moreelaborate geographical information systems.

Under a combination of federalor private foundation funding, the first prototype system
was developed for information from the Port of New York and New Jersey, and the second
system was developed for the Portof New Orleans. Space-specific and use-specific information
on local pons, estuaries, facilities, etc. is available for both areas, as well as general information,
references, and a glossary of terms. The systems were developed at the State University of New
York at Stony Brook, using the capabilitiesof the commercial software Lotus 1-2-3. Forboth
systems, specific regional information requirements were identified, as well as sources. The
specificacquisition of the dataandentrance into spreadsheets followed. Output programs and
products werewrittennext. In the final task, the system wasdocumented.

Because of the current high level of interest by the public, and by state and federal
governments, the third system being planned is one for the Chesapeake Bay. The system will
attempt to incorporate informationon many of the concernsidentified in the Bay RestorationPlan,
such as point and non-point nutrients, dissolved oxygen, toxic substances, living resources,
fishingareas, etc. The system will enabletheuserto explore relationships between problemsand
possible causes.
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