APPENDIX B–DATABASE STRUCTURE

The Water Resource Database (WRDB) was originally developed in support of the Chattahoochee River Modeling Project to assist EPD personnel in managing the large volume of data associated with water quality studies.  The WRDB consists of two parts:

· the set of linked relational database tables that contain data for a given project

· the user interface, which is a set of Windows-based forms, reports, graphs, and auxiliary programs to facilitate data entry and viewing

This appendix describes only the internal structure of the set of Paradox tables that comprise the WRDB.  Developed using Paradox Version 9.0, it is possible for a knowledgeable user to directly manipulate WRDB data tables using Paradox, or to export the data into other popular database and spreadsheet formats.

The database table structures described in this appendix were conceived after review of many other laboratory and technical environmental database systems, based on a careful review of project needs. Structures were subsequently modified after field testing of the original version. The structures of the linked tables provide for a thorough description of environmental data without the burden of extraneous information. A unique aspect of the WRDB is the ability to track entry and validation of data in batches, thus maintaining strict quality control on the data.

The internal table field names and data types are shown on the following pages.  The data types follows Paradox notation as follows:


A
Alphanumeric

N
Numeric

L
Logical

@
Date/Time

+
Autoincrement

S
Long integer

Database tables are related using key fields.  The relationship between the nine database tables in the WRDB is illustrated in the figure on the next page.

In the following pages, fields are described as “required” and “optional”.  This refers to the attributes for each field.  If manually editing a database table, the Paradox system prevents you from entering a record with required fields left blank.  Optional fields are not enforced by the system, however practical necessity may require entries in many of the “optional” fields. 
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DATA.DB

TABLE STRUCTURE

Field
Field Name
Type
Size
Description


1
STATION_ID
A
25
Station identifier (linked to STATIONS.DB)


2
DATE_TIME
@

Date and time associated with data value


3
PCODE
A
10
Parameter code (linked to PCODES.DB)


4
LEW_PCT
N

Horizontal location % width from left edge of water


5
DEPTH_M
N

Depth in meters


6
CCODE
A
3
Compositing code (linked to CCODES.DB)


7
RCODE
A
1
Result code (see below)


8
RESULT
N

Numeric value, result of test, observation, calculation


9
VALIDATED
L

Validation flag (Y or N)


10
TRACK_ID
I

Integer tracking identifier (linked to TRACKING.DB)

ALLOWABLE VALUES

STATION_ID
Required, entry must be found in STATIONS.DB.


DATE_TIME
Required, all valid dates and times are allowed.  Both the date and time are stored in a single field.


PCODE
Required, entry must be found in PCODES.DB


LEW_PCT
If blank, horizontal sampling location measured from left edge of water (looking in downstream direction) not specified, value assumed to be representative for entire width.  If not blank, numeric value representing percent of distance from left edge of water (note: Project Supervisor can use an alternate convention for this field, such as distance in feet from shore).


DEPTH_M
If blank, depth not specified, value assumed to be representative for entire depth.  If not blank, numeric value representing depth of sample in meters from the water surface (note: Project Supervisor can use an alternate convention for this field, such as elevation, feet mean sea level).


CCODE
Required, entry must be found in CCODES.DB.


RCODE
If blank, result is above detection limit and assumed reliable.  If not blank, enty must be one of the following codes:



N - non-detect value, default to detection limit in PCODES.DB



< - non-detect value, override PCODES.DB with value in RESULT



> - unknown value greater than value specified in RESULT



Note: when performing certain statistical computations, WRDB substitutes 1/2 of the indicated detection limit when the RCode is N or <.


RESULT
Required, must be non-blank and numeric.  If RCODE is <, RESULT contains PCODE detection limit override


VALIDATED
Assigned automatically by system, must be Y or N.  By definition, all records in MASTER table must have Y.


TRACK_ID
Unique integer assigned by system to a batch of records transferred from Working to Master table.  Will be blank in Working tables.

STATIONS.DB

TABLE STRUCTURE

Field
Field Name
Type
Size
Description


1
STATION_ID
A
25
Station identifier (linked to DATA.DB)


2
STATION_NAME
A
60
Station name


3
STATION_TYPE
A
60
Station type


4
DATA_FREQ
A
8
Typical frequency of data collection


5
LATITUDE
N

Latitude in decimal degrees north


6
LONGITUDE
N

Longitude in decimal degrees west


7
ELEVATION
N

Elevation of station in feet mean sea level


8
BRANCH_ID
A
16
Branch identifier (linked to BRANCHES.DB)


9
DR_AREA     
N
  
Drainage area (square miles) for station


10
RIVER_MILE
N

Distance upstream from mouth of branch in miles


11
AGENCY
A
10
Primary agency responsible for maintenence


12
REF_ID
A
20
Alternative agency identifier of station


13
REMARKS
A
50
Comments


14
OTHER
A
50
Other descriptive or location information


15
CONVERT_STATION_ID 
A
25
STATION_ID to convert to when exporting


16
HUC
A
14
Hydrologic Unit Code

ALLOWABLE VALUES

STATION_ID
Required, any alphanumeric string, but must be unique for each record.


STATION_NAME
Required, any alphanumeric string


STATION_TYPE
Optional, to be defined by Supervisor (i.e., not hard-wired into WRDB); some typical entries might include:



PS_WTF 
- Point Source‑Waste Treatment Facility



PS_CSO 
- Point Source‑Combined Sewer Overflow



PS_SW 
- Point Source‑Stormwater Sampling




  Location



PS_PWR 
- Point Source‑Steam Powerplant Water 




  Discharge



INT_DW 
- Intake‑Drinking Water Supply



INT_IRR 
- Intake‑Irrigation Supply



INT_HAT 
- Intake‑Fish Hatchery Supply



INT_PWR 
- Intake‑Steam Powerplant Water Intake



STREAM 
- Freshwater Stream Sampling Location



RESERVOIR 
- Freshwater Lake Sampling Location



ESTUARY 
- Saltwater Coastal Sampling Location



MARSH 
- Freshwater Wetland Sampling Location



MET_HOUR
- Meteorologic Station - Hourly Data



MET_DAY
- Meteorologic Station - Daily Data



MET_GEN
- Meteorologic Station - General Data



WELL_OBS
- Observation Well



WELL_GEN
- Well - General



LANDFILL
- Landfill Monitoring Station



AIR_QUAL
- Air Quality Sampling Station



BIOCRIT
- Biological Criteria Sampling Station


DATA_FREQ
Optional, typical frequency at which data are collected, to be defined by Supervisor (i.e., not hard-wired into WRDB); some typical entries might include:



HOURLY 
- Data collected hourly



DAILY 
- Data collected daily



WEEKLY 
- Data collected weekly



MONTHLY
- Data collected monthly



YEARLY 
- Data collected annually



IRREG 
- Data collected irregularly



CONTIN 
- Continuous data collection



HI_SLACK 
- High slack tide



LO_SLACK 
- Low slack tide



MID_TIDE
- Mid tide



MIXED 
- mixture of the above


LATITUDE
Optional, decimal degrees north.


LONGITUDE
Optional, decimal degrees west. Use negative values to indicate west longitudes for compatibility with most GISs.


ELEVATION
Optional, station elevation in feet (or meters) mean sea level.


BRANCH_ID
Required, entry must be found in BRANCHES.DB.


DR_AREA
Optional, drainage area above station in square miles.


RIVER_MILE
Optional, distance from preestablished downstream reference point. To enhance WRDB flexibility it helps if all river miles are measured from a preestablished downstream reference point.


AGENCY
Optional, to be defined by Supervisor (i.e., not hard-wired into WRDB); some typical entries might include:



blank/EPD 
- Georgia Environmental Protection Division



USGS 
- U.S. Geological Survey



EPA 
- U.S. Environmental Protection Agency



NWS 
- National Weather Service



COE 
- Army Corps of Engineers



WES 
- Waterways Experiment Station



GPC
- Georgia Power Company



HOA
- Homeowners Association


REF_ID
Optional, alternate station identifier.


REMARKS
Optional, would be useful for QA/QC comment if applicable to all data collected at station.


OTHER
Optional additional descriptive or location information.


CONVERT_STATION_ID
Optional. When exporting files, you have the option of converting data to a new Project. Enter the STATION_ID for the destination Project to have the export routine automatically substitute the STATION_ID and make the exported file compatible with the destination Project.


HUC
Hydrologic Unit Code in which the station resides.

PCODES.DB

TABLE STRUCTURE

Field
Field Name
Type
Size
Description


1
PCODE
A
10
Parameter code (linked to DATA.DB)


2
ANAL_NAME
A
60
Descriptive name of analysis or data type


3
UNITS
A
12
Units for parameter


4
TEST_METHOD
A
12
Standard lab or test method


5
DET_LIMIT
N

Minimum detectable result for this test


6
MIN_LIMIT
N

Minimum limiting value of test procedure


7 
MAX_LIMIT
N

Maximum limiting value of test procedure


8
MIN_CRITERIA
N

Minimum criteria value (regulatory standard)


9
MAX_CRITERIA
N

Maximum criteria value (regulatory standard)


10
SIG_FIGS
N

Number of digits right of decimal point to display


11
FORMAT_STR
A
10
Paradox formatting string


12
CONVERT_PCODE
A
10
PCode to convert to when exporting


13
CONVERT_UNITS
A
12
Units associated with CONVERT_PCODE


14
CONVERT_MULT
N

Multiplier to apply when converting

ALLOWABLE VALUES

PCODE
Required, any alphanumeric string, but must be unique for each record.


ANAL_NAME
Required, any alphanumeric string


UNITS
Required, any alphanumeric string (e.g., mg/L, cfs, F)


TEST_METHOD
Optional alphanumeric string (e.g., EPA 8920.5)


DET_LIMIT
Required field, numeric value


MIN_LIMIT
Required numbers--used by Screening Report to identify 


MAX_LIMIT 
questionable observations outside of analytical test limits. 



For example, allowable limits for pH may be 0 and 14.


MIN_CRITERIA
Required numbers--used by Screening Report to identify 


MAX_CRITERIA
observations outside of regulatory standards.  For example, regulatory limits for pH may be 6 and 8.5.


SIG_FIGS
Required, number of digits after the decimal point to display.


FORMAT_STR
Required, must be valid Paradox format string in the form Wx.y where x is the  total length of the number and y is the number of decimal places to display.  For example, W7.4 would display the number 92.23 as 92.2300.


CONVERT_PCODE
Optional. When exporting files, you have the option of converting data to a new Project. For example, if Project CRMP uses DO as a PCode for dissolved oxygen and you want to transfer to Project FLINT which uses O2 for dissolved oxygen, enter O2 in this field to have the export routine automatically substitute the PCode and make the exported file compatible with the destination Project.


CONVERT_UNITS
Optional. Units associated with CONVERT_PCODE


CONVERT_MULT
Optional. When exporting files, you have the option of converting data to a another Project. For example, if Project CRMP records cyanide concentrations as micrograms per liter (ug/L) and you want to transfer to Project FLINT which records cyanide concentrations as milligrams per liter (mg/L), enter mg/L into the Convert Units field and 0.01 into the Convert Multiplier field to automatically make the exported file compatible with the destination Project.

CCODES.DB

TABLE STRUCTURE

Field
Field Name
Type
Size
Description


1
CCODE
A
3
Compositing code (linked to DATA.DB)


2
CCODE_NAME
A
30
Descriptive name of type of compositing


3
DESCRIPTION
A
30
Additional description


4
CONVERT_QCODE
A
1
CCode to convert to when exporting

ALLOWABLE VALUES

CCODE
Required, any alphanumeric characters, but must be unique for each record.


CCODE_NAME
Required, any alphanumeric string


DESCRIPTION
Optional, any alphanumeric string


CONVERT_CCODE
Optional. When exporting files, you have the option of converting data to a new Project. For example, if Project CRMP uses D as a CCode to indicate daily compositing and you want to transfer to Project FLINT which uses C for daily compositing, enter C in this field to have the export routine automatically substitute the CCode and make the exported file compatible with the destination Project.

QCODES.DB

TABLE STRUCTURE

Field
Field Name
Type
Size
Description


1
QCODE
A
1
Quality code (linked to TRACKING.DB)


2
QCODE_NAME
A
30
Descriptive name of quality code


3
DESCRIPTION
A
30
Additional description

ALLOWABLE VALUES

QCODE
Required, any alphanumeric character, but must be unique for each record.


QCODE_NAME
Required, any alphanumeric string


DESCRIPTION
Optional, any alphanumeric string

TRACKING.DB

TABLE TRUCTURE

Field
Field Name
Type
Size
Description


1
TEMP_DB_NAME
A
100
DOS filename of Working table


2
MASTER_DB_NAME
A
100
DOS filename of Master table


3
DESCRIPTION
A
100
Description of data


4
SOURCE
A
100
Source of data


5
CREATE_DATE
@

Date and time when table first created


6
CREATE_INIT
A
30
Initials of person(s) creating/modifying table


7
VALIDATE_DATE
@

Date and time when last record validated


8
VALIDATE_INIT
A
30
Initials of person(s) validating table


9
TRANSFER_DATE
@

Date and time when transferred to Master


10
TRANSFER_INIT
A
30
Initials of person(s) transferring table


11
QCODE
A
1
Quality code (linked to QCODES.DB)


12
Q_INFO
A
100
Additional comments on quality of data


13
TRACK_ID
+

Unique batch transfer ID (linked to DATA.DB)


14
IS_IMPORT
L

Flag indicating if this is import or Working file record.

ALLOWABLE VALUES

TEMP_DB_NAME
Required, taken from filename, assigned when Working file created.


MASTER_DB_NAME 
Assigned by system when transfer to Master completed.


DESCRIPTION
Optional, any alphanumeric string.  User-defined description of data.


SOURCE
Optional, any alphanumeric string.  User-defined source of data.


CREATE_DATE
Required, assigned by system when Working table first created.


CREATE_INIT
Required, initials of those who entered data into Working table.


VALIDATE_DATE
Required, date and time assigned by system when last data update occurred.  Left blank until last record validated.


VALIDATE_INIT
Required, initials of those who validated data in Working table.


TRANSFER_DATE
Required, date and time assigned by system when supervisor transfers data to Master table.


TRANSFER_INIT
Required, initials of person who transferred data to Master table.


QCODE
Required, quality code for all data in batch.  Linked to QCODES.DB.


Q_INFO
Optional, additional descriptive text regarding quality or reliability of data.


TRACK_ID
Unique serial number assigned by system for the batch of data transferred to Master table.  Each DATA.DB record will have this ID to allow data backtracking.


IS_IMPORT
True/false flag assigned by system to identify if record pertains to import operation.

BRANCHES.DB

TABLE STRUCTURE

Field
Field Name
Type
Size
Description


1
BRANCH_ID
A
16
Branch Identifier (linked to STATIONS.DB)


2
BRANCH_NAME
A
60
Name of Branch


3
DS_BRANCH_ID
A
16
Downstream Branch Identifier


4
DS_BRANCH_RM
N

River Mile on Downstream Branch at Confluence

ALLOWABLE VALUES

BRANCH_ID
Required, any alphanumeric string, but must be unique for each record.


BRANCH_NAME
Required, descriptive name of branch (e.g., "Chattahoochee River").


DS_BRANCH_ID
Optional, can be used to identify name of downstream receiving branch.


DS_BRANCH_RM
Optional, river mile on downstream receiving branch.

STAGRP.DB

TABLE STRUCTURE

Field
Field Name
Type
Size
Description


1
STATIONGROUP
A
15
Name of Station Group


2
STATION_ID
A
25
Station Identifier (linked to STATIONS.DB)

ALLOWABLE VALUES

STATIONGROUP
Required, any alphanumeric string, but must be unique for each record.


STATION_ID
Required, entry must be found in STATIONS.DB

PCODEGRP.DB

TABLE STRUCTURE

Field
Field Name
Type
Size
Description


1
PCODEGROUP
A
15
Name of Station Group


2
PCODE
A
10
Station Identifier (linked to PCODES.DB)

ALLOWABLE VALUES

PCODEGROUP
Required, any alphanumeric string, but must be unique for each record.


PCODE
Required, entry must be found in PCODES.DB
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