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1. Introduction

The Georgia EPD Water Resources Database (WRDB) 305(b) module was developed to assist EPD personnel while performing the bi-annual statewide water quality evaluation mandated by Section 305(b) of the Clean Water Act. This module optionally runs under the WRDB program and allows the user to identify an arbitrary number of “reaches” (for example, streams, estuaries, and lakes) evaluate them with regard to their attainment of specified water quality goals, and generate standard detailed and summary reports.

The 305(b) module has three purposes. The first purpose is to facilitate compilation and reporting of summary data for individual reaches in the State. In other words, it will replace the word processing approach currently used and provide a set of tools to manage reach, violation, and source data, generate individual reach reports, and compile data into summary tables as found in the biannual reports. This function can operate completely independently from any other WRDB tables.

The second purpose is to analyze available WRDB data and determine whether water quality exceedances have occurred, apply rather complicated water quality standards, and evaluate each reach in regards to its overall compliance with the standards. This approach is chosen because the evaluation of many reaches is based upon data that are not likely to be entered into WRDB tables. The 305(b) module can extract as much information as possible from the WRDB data files and perform evaluations for the appropriate criteria. Other criteria (such as biotic data) that are evaluated elsewhere or are not as quantitative can still be manually tracked using the database.

The third purpose of the 305(b) module is to track the development and implementation of Total Maximum Daily Limit (TMDL) analyses and recommendations. TMDLs are required for selected reaches not classified as “supporting” under section 303(d) of the Clean Water Act. For each non-supporting evaluation identified for a reach, a TMDL can be developed based on modeling or analytic data evaluation; the TMDL report generally identifies the causes of water quality violations and proposes an mitigation plan to reduce or eliminate violations in the future. The 305(b) module allows managers to track the TMDL development and approval process. For each TMDL developed, there may be multiple implementation steps required. The module also tracks this aspect of the TMDL process.

2. Installing and Activating the 305(b) Module

The 305(b) module is installed as part of the standard WRDB installation routine. All program and data files are initially stored in the 305B and 305BData directories, respectively, located below the WRDB program directory on the user’s computer. The module can be configured to access the data files in an alternate directory.

To activate the module, select Housekeeping | Add-In Manager to see the following screen:

[image: image2.png]b Ad

Manager

Select which addins you want o activate.

7 305(6)/TMDL Tracking Configure

™ Custom Repott Generstor Configure





Click the Configure button to specify the directories where the 305(b) data files are stored and where backup files are to be stored (called the “archive” directory). 
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If you wish to set your working directory to a network drive, you must set up your computer (and every other person’s computer who intends to access the 305(b) module on this shared drive) for network access. Please review the WRDB online help topic “Network Access” or see the appropriate appendix in the WRDB User’s Guide.

When you check the 305(b) Reporting checkbox, WRDB verifies that the 305(b) directories and files are present. If so, the 305b menu item is added to the main menu. It consists of the following items:
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It is also possible to start up the 305(b) module as a stand-alone application (although one important capability will be disabled as discussed later). When used this way, the menu items are arranged differently:
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3. Database Structure and Data Entry

The database structure is shown on the following page. As you can see, twenty tables (plus the Station ID and PCode tables from WRDB) are defined for the 305(b) module. In addition, there are two tables created for tracking the development and implementation of TMDLs (see the last figure in this Section). The purpose of each table and user interface for data entry are described in Section 4.

The reach table contains general information on each water body being evaluated. The term “reach” was adopted so it can apply to stream, estuary, and lake water bodies. Each reach can be tied to multiple detail records in a variety of categories such as major basin name, data sources, violations, counties, hydrologic unit codes, etc. For example, each reach can have one or more data sources identified, such as state, federal, local, contracted, or other agencies. The source IDs are stored in a source table. This source table is in turn linked to a source type table to link the source ID (like “17”) with a source description (like “Fulton County”).

Referential integrity is enforced for almost all linked files. This means that you will be prevented from typing an entry not found in the associated Support file, which would cause your file links to become corrupted. For example, if you are adding a new reach and you type “Savanna” (misspelled) for the basin name, the following dialog appears:
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If you are doing mostly keyboard entry (trying to avoid using the mouse), you may choose to press Cntl-Space (or double-click) to display the Lookup Help dialog, use the arrow keys and press Enter to select a valid item:
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The other advantage of referential integrity is that changes to Support files will cascade. Suppose you desire to globally change the spelling of “Savannah” to “Savannah River”. Just open the Support file (Section 4.1.6), change the record, and Paradox automatically changes all records in linked tables. In addition, Paradox prevents you from deleting Support records that are referenced by other linked files. For example, if you tried to delete the record “Savannah” from the Basin Name Support table and one or more Reach records referenced it, you would be given the following error:
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Another advantage of referential integrity is that changes to keys can cascade across many tables. For example, the field Reach_ID is found in nine tables (Reach and eight auxiliary tables). If you open the Reach table and change an ID, all IDs that referenced it will automatically update. As another example, is you want to change the Violation ID for Arsenic from “Ar” to “As”, just open the Violation Type support table and make the change; all records in the Violations table with an ID of Ar will be changed to As.

Note that cascading updates for Reach ID will not occur for TMDL tables because of an internal limitation. You will need to make manual changes to these tables if you change Reach or Violation IDs.
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Using the 305(b) Module

3.1 Open Reach File

Open Reach File shows a data entry form that allows you to add and edit data in the nine so-called “reach data tables”: 

· Reach

· Data Sources

· WRDB Stations

· Violation Evaluations

· Violation Sources

· County Names

· Hydrologic Unit Codes

· Regional Organizations

· Protected Watershed Names

3.1.1 Reach Table

There are two input forms available for the reach table. The simple form, shown below, presents all of a single reach’s information in a data entry form. Note that the basin name, reach type, water use classification (WUC), support evaluation, 303D status, and assessment basis can be typed or selected from drop-down lists from among the entries in the associated support tables (see also the description of referential integrity in Section 3).
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Navigate between reach records using the scroll bar to the right or the VCR navigation buttons at the bottom. By default, Reach records are sorted by Reach ID; you can sort them using a different index by clicking the Sort By button to see the following dialog:
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In the example above, the Reach table records will be displayed first by reach type, then by basin name, then by reach name.

If you wish to display only a subset of the reaches table, use the Apply Data Filter button:
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By applying these criteria, only the non-supporting reaches in the Coosa basin will be displayed. To again view all reaches after applying a filter, click Apply Data Filter…, then Clear All, then Close. Note that when filter criteria are applied, the vertical scroll bar on the reach form can be used to move from record to record, but its position stays at the middle of the bar.

To find a particular reach, click the desired field and click the Find button on the reach form to see this dialog:
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In this example, the first occurrence of a reach name beginning with “Sweet” will be found. Click the dialog’s Help button or see the WRDB help topic “QBE” for more information on using Paradox query by example (QBE) wildcards.

Add and delete reaches using the Add and Delete buttons. Before you can add, delete, or edit reach records, you must place the form in edit mode; do this by pressing the F9 key or clicking the Edit Data button. The first time you do this you are prompted to enter the 305b Supervisor password:
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The password safety feature exists because all data edits are “live” and cannot be undone (other than restoring from a backup). This also allows the WRDB administrator to grant some users read-only access to the tables.

The Print button prints a single-page reach listing for the current record. To print multiple records, see Section 4.12.1.

Management of the data sources, WRDB stations, violation evaluations, violation sources, county names, hydrologic unit codes, regional organizations, and protected watershed names tables is accomplished with the buttons shown which will display a tabbed data entry form (see following Sections).

Each reach can have multiple data sources, WRDB stations, violation evaluations, violation sources, county names, hydrologic unit codes, regional organizations, and protected watershed names. You add and delete these ancillary records by clicking on one of the eight indicated buttons on the Reach dialog (accessed using the More button) to bring up the form shown in the following sections.

Clicking the Actions to Alleviate button opens an edit box that allows you to enter a long description.

Finally, the Adv. Form>> button displays the Advanced Reach data entry form (see Section 4.1.6).

3.1.2 Data Sources Table

The data sources table includes one or more records that identify the sources of data used to perform the evaluation for the specified reach. Type the Data Source ID or select it from the drop down list, which contains all the IDs found in the Data Sources Support file.
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3.1.3 WRDB Stations Table

This table is used to link water quality information in WRDB Master files to 305(b) reaches. The drop down list is populated with a list of stations found in the currently active WRDB Stations file, however unlike all other support tables, referential integrity is not enforced. That is, it is possible to enter Station IDs not found in the current Stations Support file. Referential integrity cannot be enforced because the WRDB Support files do not reside in the same subdirectory as the 305b Support files.
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3.1.4 Violation Evaluations Table

The violation evaluations table is intended to contain multiple violation records per reach, where data are available. For example, data in a given reach may be evaluated regarding attainment for a number of criteria. Add and edit violation records using the following form:
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The number of samples and exceedances is optional. Not all violation records indicate a non-attainment of a particular criterion. You may wish to add records, set the evaluation to “Supporting”, just to indicate that the criterion has been considered. The date evaluated should be entered to help track when the evaluation was performed.

In addition to manual entry and editing of violation records, the 305b module can compile WRDB data and automatically add violation records based on an analysis of available water quality data (see Section 4.6).

The Violation ID is linked to the Violation Cause Type table. See Section 4.1.6 for more information.

3.1.5 Violation Sources Table

This table is used to identify all likely sources of non-supporting violation evaluations (for example, CSO’s, industrial point sources, naturally occurring, etc.). The Source ID is taken from the Violation Source Types table. 
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3.1.6 County Names, Hydrologic Units, Regional Organizations, and Watershed Names Tables

These four tables are straight-forward; they link one or more of these items to a given reach. You merely select items from the available lists in the associated Support files. For example, the County Names tab looks like this for the simple reach form:
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3.1.7 Advanced Reach Entry Form

If you click the Advanced Form>> button on the Reach Table form, you can display the same data in an alternate format. This format is similar to “linked spreadsheets” of data in which the reach table and all support tables can be viewed and edited at the same time:
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The Reach table is shown at the top, one row per reach record. You can scroll to the right to see all the reach fields, and scroll up and down to see different reaches. Below the Reach table is a tabbed section for viewing multiple Auxiliary tables. Each reach record can be associated with multiple (or no) Auxiliary records; each time you click on a different reach, the Auxiliary records associated with that reach are displayed. The image above also shows how “tooltips” are extensively used to give you descriptions of tables and fields.

The “Violation Evaluations and Sources” tab displays these two tables (Sections 4.1.4 and 4.1.5). The “Data Sources” tab displays the data sources table (Section 4.1.2) and the WRDB stations table (Section 4.1.3). The “Location and Political Entities” tab displays four tables:
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These auxiliary tables are used to record a list of the counties, hydrologic unit codes (HUCs), regional organizations, and protected watersheds associated with that reach. These four files are linked to the County, HUC, Regional Organization and Watershed Support files, respectively.

When you first open the Advanced form, you are allowed to view but not alter data. To enter or edit data using the Advanced form, click the Edit Data (F9) button, or press the F9 key. Entries you make thereafter are immediately saved and cannot be “undone” (except by restoring from backup files). Add records by clicking the Add button or pressing the Insert key. Delete records by clicking the Delete button or pressing Cntl-Delete. If a record on the Reach table is highlighted, all details records associated with the reach will be deleted along with the reach records itself.

Fields linked to Support tables are shown with a drop-down arrow next to them (for example, in the above figure you can select the County from a list of counties in the state entered into the County Support table). While in Edit mode, you can also double-click on the field or press Cntl-Space to bring up the field lookup dialog box:
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The Sort By, Apply Data Filter, Edit Data, Find, Find Next, Add, Delete, and Print buttons all work the same in this form as in the simple reach form. You can switch back to the simple form using the Simple Form>> button.

Special note: three special fields are visible in the reach table: Data Sources, Violations, and Sources. These are read-only fields compiled from the associated detail files when you compile evaluations for reaches (Section 4.6.2). For example, if there are two data source records having IDs of 5 and 17, during compilation the reach Data Source field is overwritten to become “5, 17”. The advantage of having this information duplicated is that the reach file contains more information for viewing with outside programs like ArcView. The disadvantage is that care must be taken that the reach file and detail files do not get out of synch. The 305(b) module has built-in protections to assure that these three fields are kept up to date.

3.2 Open Support Files

Open Support Files shows a tabbed data entry form for the eleven so-called “support tables”:

· Basin Names*

· Reach Types*

· Water Use Classifications*

· County Names*

· Watershed Names*

· Hydrologic Unit Codes*

· Regional Organization Names*

· Data Source Types+
· Violation Evaluation Types

· Violation Categories*

· Violation Source Types+
3.2.1 Lookup Support Tables

The support tables marked with an asterisk (*) above are just single-field lookup tables that contain a list of valid entries for the Reach table. The data input form for two of these tables looks like this:
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3.2.2 Identifier Support Tables

The Support tables marked with a plus (+) are two-field tables that relate a short ID with a longer name. An example follows:
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3.2.3 Violation Evaluation Types Support Tables

The Violation Evaluation Types table is fairly complex:

[image: image26.png]305(b) Support Files

Violation Categores | Vilation Source Types :aunuessﬁegmamvgs} HUESs & Watersheds.

BasinNames & Water Use
Fieach Tupes Classiications
VIOLATION 1D DESCRIPTION
Arseric
Be Belum
Berzene. Berzene.
Bh UNKNOWH
Bio Biota Impacted
CFE Commercial Fishing Ban
o Cyaride
cd Cadmium
Chlrofom Chlrofom
o Chiomium
Cu Copper
o0 Dissolved Oxygen
A Fish Advisory

o7

Data Vilaion Evaustion
Sources Types
REACH TYPE VoL
Al B [N
Stean <] Metats
|| Other Inorgar
|
Stean | Biota mpacie
Steam =] Fish Consum;
Steam <] Metals
Steam < || Metals
5|
Stean || Vietas
Steam < || Metals
Al <] Disscbved B
Steam =] Fish Consumy

3

W]y o [ o | —E Inseit
Find Newt

Delte

Pt Close





The violation evaluation types table contains every instream water quality standard in the regulations. Its primary purpose is to allow automatic compilation of violations based on WRDB data (see Section 4.6). For example, suppose that the regulations indicate that in fresh water reaches designated for recreation the fecal coliform concentration must not exceed 400/100 mL during November to April and 4000/100 mL during the rest of the year. The violation source type record for fecals might look like this:

	Violation_ID
	FC

	Description
	Fecal Coliforms

	Reach_Type*
	Fresh

	Category*
	Biological

	WUC*
	Recreation

	PCode*
	FECAL

	Trigger_Type
	Month-Upper

	Trigger_1
	11,12,1,2,3,4

	Trigger_2
	5,6,7,8,9,10

	Trigger_3
	

	Limit_1
	400

	Limit_2
	4000

	Limit_3
	


*Select from valid entries in linked 
tables as discussed below.

There may be a number of sample results for this violation evaluation type. Any time there are sample results for a given reach, an entry in the violations table is added, and the record’s Evaluation field is set depending on the number and percentage of exceedances. For example, because the Category ID is “Pathogens”, the evaluation is “Not Supporting” if there were more than 25% exceedances, “Partially Supporting” is there were from 10 to 25% exceedances, and Supporting if less than 10% exceedances. In this manner, each individual criterion for which sample data are available can be individually evaluated as to its support status.

Sometimes violation criteria depend on the reach type. You can select from values entered in the Reach Type table such as:

	Blackwater

	Estuary

	Lake

	Stream

	Trout Stream Primary

	Trout Stream Secondary

	All


The evaluations for multiple criteria are grouped by Category into the following categories as defined in the Violation Categories table, for example:

	Toxicity

	Fish Consumption Guidance

	Commercial Fishing Ban

	Pesticides

	Priority Organics

	Metals

	PH

	Dissolved Oxygen

	Thermal Modification

	Pathogens

	Biota Impacted

	Other Inorganics


Violation criteria can also depend on the water use classification (WUC). Select these from values entered in the WUC table such as:

	Agriculture

	Coastal Fishing

	Drinking Water

	Drinking Water/Coastal Fishing

	Drinking Water/Fishing

	Drinking Water/Recreation

	Fishing

	Fishing/Drinking Water

	Fishing/Recreation

	Industrial

	Navigation

	Recreation

	Recreation/Drinking Water

	Scenic River

	Wild River

	Wild and Scenic/Fishing

	Wild/Scenic


The trigger type is a code that is used by the program to apply the triggers and limits entered for that record. Violation evaluations depend on “trigger type” as follows:

	Trigger Type
	Exceedance Occurs If…

	Lower/Upper       
	observation >/< Limit_1

	Month-Lower/ Month-Upper


	month in Trigger_1 list: observation >/< Limit_1

month in Trigger_2 list: observation >/< Limit_2

month in Trigger_3 list: observation >/< Limit_3

	Range
	observation < Limit_1 or > Limit_2

	PCode
	observation > concurrent observation with PCode 

                      equal to that found in Trigger_1


For summarizing purposes, a category’s support evaluation is the worst evaluation of all violation types in the category. When the reach is given an overall support evaluation, again the worst evaluation of all categories is assigned to the reach.

Individual violation records will be added either manually or by automated analysis of WRDB data. For example, violations associated with non-numeric data (such as commercial fish bans) can be manually added. Automated analysis of laboratory data (such as chemical tests) stored in a WRDB file can be analyzed as described in Section 4.6. This routine adds a violation record and enters the support evaluation based on lab test result.

3.2.4 Printing Support Tables

The Support File form is similar to the Support File form available in WRDB (see the User’s Guide). If you click Print, a four-page summary of all support file information is printed:
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3.3 Open TMDL File

The 305(b) module has been enhanced to also track TMDL development and implementation in accordance with Section 303(d) of the Clean Water Act. Total Maximum Daily Load reports must be developed for selected violation types for all reaches that fail to support their intended use. The TMDL file is linked to the Reach and Violations file such that the user can track TMDL development and implementation. The form for making and editing entries looks like this:
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The fields associated with the TMDL files are described in Section 3. Basically, the user selects the reach of interest in the “Reach Information” table. This is a read-only image of the data from the 305(b) Reach form (you are not allowed to edit the reach information using this form). When you select the desired reach, the “Violations on File” table is updated to display violations already entered. You can view the TMDLs being developed for selected violations and review their status using the scroll bars. When you select a particular TMDL (for example, the Benzene TMDL for reach 10), the list of possibly multiple TMDL Implementations items is updated.

By default, all data are set for viewing only. As with the reach files (Section 4.1.6), changes you make are instantly made to the data files. To start editing, click the Edit Data button or press F9 and then enter the TMDL Supervisor password. Note that you can develop TMDLs only for violations already on file, and of course implementation records can only be added for TMDLs being developed.

As discussed earlier, the Sort By and Apply Filter buttons are used to change the reach display order or to display only a subset of the reach records. Use the Find and Find Next buttons to search for records in any table. Use the Add and Delete button to insert and delete records from the TMDLs Development or Implementation tables (once you are in edit mode). Finally, use the 305(b) Form>> button to display the 305(b) Reach data entry form.

3.4 Backup All Files

Selecting this menu item causes all tables to be compressed and saved to the specified archive directory (Section 0). The DOS program called PKZIP is run and all tables are saved to a file called BACKUPxx.ZIP where xx is a sequential number assigned when the file is created. Thus, you can save multiple versions of your 305(b) data files and restore from any of them.

Because it will only be done as part of disaster recovery, you need to manually run the PKUNZIP or WINZIP programs to restore the data files to the appropriate directory. You may also wish to manually delete old backup files to keep them from using too much disk space.

3.5 Reset Files

When you select Reset Files, the 305(b) module optionally performs a number of global operations designed to prepare the database for a new biannual evaluation. These operations are destructive and backup copies of the affected tables are not made prior to the operation. You can select from among the following items:

· Purge Data Sources

· Purge Violation Evaluations

· Purge Violation Sources

· Reset Reach Evaluations

· Purge TMDLs

When you select one of these a dialog similar to the following appears:

[image: image32.png]Reset 305b

\‘) Do you wish to purge al records in the "Data Sources" table?
Note:the table wilbe permanently modiisc; you may wish to backup you s before continuing

Are you sure you wank o continue?

Y] e





Note that you cannot purge Violation Evaluations without first purging TMDLs (which reference Violation Evaluations).

3.6 Compile Evaluations

This routine analyzes records in a specified WRDB master file, compiling water quality readings that match the Station IDs and PCodes entered in the 305b module. Individual readings are compared to the Violation criteria specified in the Violation Source Types table and new Violation records area added as appropriate. This approach allows the user to review and modify the module's violation recommendations and also make additional violation entries from data sources other than WRDB. You must be running the 305(b) module from within WRDB (as opposed to the stand-alone version) to compile evaluations.

Compiling evaluations is a two step process: first you compile evaluations for Violation Evaluations, then you compile them for Reaches.

3.6.1 Compile Evaluations for Violations

The automated procedure is:

1. Each reach with one or more WRDB Stations assigned is evaluated;

2. Each possible violation category and evaluation is considered;

3. PCodes linked to specific violation categories are compared to "trigger" values (see Section 4.1.6);

4. The number and percentage of exceedances are computed for each PCode;

5. Whenever any WRDB data are found, records are added to the Violation Evaluations table;

6. Each violation evaluation will be set as Supporting, Not Supporting, or Partially Supporting;

7. The user can easily review these compiled evaluations and manually add or edit them.

The method of assigning the evaluation to each violation evaluation varies depending on the category of violation. The following procedures have been worked out for Georgia.

3.6.1.1 Pathogens

When the Category field in the Violation Evaluation table is set to “Pathogens”, this indicates that the evaluation depends upon the concentration of fecal coliforms. Georgia’s water quality criteria for fecal coliform bacteria are:

	Use Classification
	30-Day Geometric Mean (/100mL)
	Maximum 
(/100 mL)

	Drinking Water
	1000 (Nov-Apr)
200 (May-Oct)
	4000 (Nov-April)

	Recreation
	200 (Freshwater)
100 (Coastal)
	-

	Fishing & Coastal Fishing
	1000 (Nov-Apr)
200 (May-Oct)
	4000 (Nov-Apr)

	Wild River
	No alteration of natural
	No alteration of natural

	Scenic River
	No alteration of natural
	No alteration of natural


Geometric means are to be computed from at least four samples collected within a 30-day period, and evaluations are done based on four sets of quarterly samples (16 samples total in a 1-year period). When there are insufficient data for such an analysis, data are compared to a standard of 400/100mL (May-Oct or Recreation year-round) or 4000/100mL (Nov-Apr). The Violation Evaluation Type record matching these criteria looks like this:

	Field Name
	Value

	Violation_ID
	FC

	Description
	Fecal Coliforms

	Reach_Type
	All

	Category
	Pathogens

	WUC
	Recreation

	PCode
	FECAL

	Trigger_Type
	Month-Upper

	Trigger_1
	11,12,1,2,3,4

	Trigger_2
	5,6,7,8,9,10

	Trigger_3
	

	Limit_1
	400

	Limit_2
	4000

	Limit_3
	


Evaluations are assigned based upon the percentage of samples failing to meet water quality criteria:

	Percentage of Exceedances
	Evaluation Assigned

	(10%
	Supporting

	>10% to (25%
	Partially Supporting

	>25%
	Not Supporting


If more than 16 samples are found in the data set being evaluated, the above scheme is used but a comment is added to the evaluation suggesting that the data be manually evaluated for the computation of geometric means.

Reaches having the classification of Wild River or Scenic River must be manually evaluated.

3.6.1.2 pH

This violation category is associated with the water quality criteria for pH. The allowable range of values of pH is 6.0 to 8.5 standard units for all months and all use categories. Observed values of pH are compared to this range and the number of  exceedances (values outside the range) are totaled. Evaluations are assigned based on the percentage of exceedances in the same manner as for Pathogens.

The Violation Evaluation Type record matching these criteria looks like this:

	Field Name
	Value

	Violation_ID
	PH

	Description
	PH

	Reach_Type
	All

	Category
	PH

	WUC
	All

	PCode
	PH

	Trigger_Type
	Range

	Trigger_1
	

	Trigger_2
	

	Trigger_3
	

	Limit_1
	6.0

	Limit_2
	8.5

	Limit_3
	


Georgia doesn’t evaluate blackwater streams for pH. To implement this, either ignore and delete compiled evaluations for these reach types, or add multiple violation evaluation type records for all reach types except “Blackwater”.

3.6.1.3  Dissolved Oxygen

Georgia’s water quality criteria for dissolved oxygen are:

	
	Other than Trout Streams
	Trout Streams

	Use Classification
	Daily Average
(mg/L)
	Minimum
(mg/L)
	Daily Average
(mg/L)
	Minimum
(mg/L)

	Drinking Water

	5.0
	4.0
	6.0
	5.0

	Recreation

	5.0
	4.0
	6.0
	5.0

	Fishing & 
Coastal Fishing
	5.0
	4.0
	6.0
	5.0

	Wild River
	No alteration of natural

	Scenic River
	No alteration of natural


The Daily Average criterion is not evaluated. The minimum DO criteria are compared to observed data and evaluations assigned based on the percentage of exceedances (see Section 4.6.1.1). The Violation Evaluation Type records might look like this:

	Field Name
	Value
	Value
	Value

	Violation_ID
	DO
	DO
	DO

	Description
	Min. Dissolved Oxygen
	Min. Dissolved Oxygen
	Min. Dissolved Oxygen

	Reach_Type
	Trout Stream Primary
	Trout Stream Secondary
	(add records for all other reach types)

	Category
	Dissolved Oxygen
	Dissolved Oxygen
	Dissolved Oxygen

	WUC
	All
	All
	All

	PCode
	DO
	DO
	DO

	Trigger_Type
	Lower
	Lower
	Lower

	Trigger_1
	
	
	

	Trigger_2
	
	
	

	Trigger_3
	
	
	

	Limit_1
	5.0
	5.0
	4.0

	Limit_2
	
	
	

	Limit_3
	
	
	


3.6.1.4 Thermal Modification

Georgia’s water quality criteria for temperature are:

	
	Other than Trout Streams
	Trout Streams

	Use Classification
	Maximum Rise ((F)
	Maximum 
((F)
	Maximum Rise ((F)
	Maximum 
((F)

	Drinking Water

	5
	90
	2
	90

	Recreation

	5
	90
	2
	90

	Fishing & 
Coastal Fishing
	5
	90
	2
	90

	Wild River
	No alteration of natural

	Scenic River
	No alteration of natural


The temperature rise criterion are not evaluated. Maximum temperatures are evaluated using procedures previously described (see Section 4.6.1.1). 

The Violation Evaluation Type record matching the maximum temperature criteria looks like this:

	Field Name
	Value

	Violation_ID
	TEMP

	Description
	Maximum Temperature

	Reach_Type
	All

	Category
	Thermal Modification

	WUC
	All

	PCode
	TEMP

	Trigger_Type
	Upper

	Trigger_1
	

	Trigger_2
	

	Trigger_3
	

	Limit_1
	32.22

	Limit_2
	

	Limit_3
	


Note that the limit is entered in degrees Celsius because the WRDB observations for a PCode of TEMP are known to be in Celsius.

3.6.1.5 Metals

Some toxic priority pollutants that are metals are rather difficult to evaluate for three reasons:

· criteria are for dissolved metals concentrations and laboratory results are for total recoverable metals; dissolved metals concentrations must be computed using empirical formulas that include concurrent suspended solids concentrations for the sample

· Georgia enforces both Acute and Chronic criteria which are based on the 1-day, 10-year minimum flow and the 7-day, 10-year minimum flow, respectively

· the acute and chronic criteria are dependent on concurrent in-stream hardness

The eleven metals associated with this include arsenic, cadmium, chromium III, chromium VI, copper, lead, mercury, nickel, selenium, silver, and zinc.

These difficulties were tackled by designing a WRDB “Dissolved Metals Calculator”. This calculator computes dissolved metals and water quality criteria given laboratory test results for concurrent total recoverable metals, hardness, and total suspended solids. The computed dissolved metals and criteria limit concentrations are added to the Temporary file and used when performing the evaluation.

To use the Dissolved Metals Calculator, first select all desired total recoverable metals and concurrent hardness and total suspended solids concentrations by selecting from one or more Temporary, Master, or Alternate files. Then create or open a Temporary file to which you wish to add the computed values. Select Add/Edit | Calculate | Dissolved Metals; the following dialog is shown:
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This allows you to configure the calculation routine by entering the PCodes associated with the total recoverable metals concentration (Metals), the dissolved fractions and chronic limits about to be computed, and the hardness and suspended solids concentrations. 

The table contains coefficients to compute the dissolved fraction taken from “Guidance Document of Dynamic Modeling and Translators August 1993” found in Appendix J of EPA’s Water Quality Standards Handbook, Second Edition, EPA-823-B-94-005a. These coefficients have column headings Stream K, Stream a, Lake K, Lake a, Saltwater K, and Saltwater a. The equation to compute the dissolved fraction is:

Dissolved = Metal ( (1 / [1 + K ( TSSa ( TSS ( 10-6])

where: 
Dissolved 
=
dissolved metal concentration to be computed ((g/L)

Metal
=
total recoverable metal concentration ((g/L)

K
=
linear partition coefficient (l/kg)

TSS
=
total suspended solids concentration (mg/L)

a
=
metal-specific constant

The table on the form also contains coefficients to compute chronic water quality limits according to 40 CFR 131.36. These have column headings of Limit A, Limit B, Limit C, Limit D, and Saltwater Limit:

Chronic Limit = [A – ln(Hardness) ( B] ( exp[C ( ln(Hardness) + D]

where: 
Chronic Limit 
=
chronic criteria limit to be computed ((g/L)

Hardness
=
total hardness (as CaCO3) (mg/L)
  


(must range from 25 mg/L to 400 mg/L)

A, B, C, D
=
metal-specific constants

The above equation is used for all freshwater limits; saltwater limits are taken from the value entered for that column. In a few cases, freshwater limits also have set values that don’t depend on hardness. For example, the chronic freshwater limit for Mercury is 0.012 (g/L and is independent of hardness. In this case, enter 0.012 for Limit A and 0.00 for Limit B, Limit C, and Limit D.

In most cases you should not have to change any of the coefficients in the dialog box. Which coefficients are used depends on your selection of Streams, Lakes, or Saltwater Bodies. You may need to compute dissolved metal multiple times, once for each type of station selected. For example, first select metals, hardness, and suspended solids from freshwater stations and compute dissolved and limit concentrations, then select lake stations and compute additional values using the Lake option, etc.

After you modify or confirm the entries on the dialog entitled Calculate Metal – Step 1: Specify Parameters, click Go To Step 2, and see the following:
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This dialog show a “cross-tabulation” of all selected values. That is, concurrent observations of total recoverable metals, hardness, and suspended solids are displayed. Missing observations will be assigned values of 25 mg/L for hardness and 10 mg/L for suspended solids in subsequent computations. After you confirm the intermediate results, click Go To Step 3 to see the calculated results:
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Scrolling to the right shows the calculated dissolved and chronic limit concentrations. If you click Finish, the following confirming dialog appears and the results are appended to your currently selected Temporary file:
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After dissolved and chronic limit values are computed, you can perform the violation evaluation evaluation; a typical Violation Evaluation Type record might look like this:

	Field Name
	Value

	Violation_ID
	AS

	Description
	Arsenic

	Reach_Type
	All

	Category
	Metals

	WUC
	All

	PCode
	ASDIS

	Trigger_Type
	PCode

	Trigger_1
	ASLIMIT

	Trigger_2
	

	Trigger_3
	

	Limit_1
	

	Limit_2
	

	Limit_3
	


Note that the PCode entered is the computed dissolved fraction PCode (ASDIS, not AS), the trigger type is “PCode” which indicates that a concurrent value having the PCode in the Trigger_1 field (ASLIMIT) will be found and compared for purposes of the evaluation.

There are rarely a sufficient number of metals samples to justify computation of a percentage of exceedances to assign an evaluation. The evaluation is therefore assigned by:

	
	Number of Samples <4
	Number of Samples (4

	Number of Exceedances
	Evaluation Assigned

	0
	Supporting
	Supporting

	1
	Partially Supporting
	Partially Supporting

	>1
	Partially Supporting
	Not Supporting


When there are fewer than 4 samples evaluated, a comment is added to the evaluation indicating that there is a limited database.

3.6.1.6 Other Violation Categories

All other violation categories are evaluated according to the percentage of exceedances as follows:

	Percentage of Exceedances
	Evaluation Assigned

	(10%
	Supporting

	>10% to (25%
	Partially Supporting

	>25%
	Not Supporting


Note that there may be some reach-specific water quality criteria that are different than the state’s general criteria. For example, a portion of the Savannah River has minimum DO criteria of 3.0 mg/L from June to October, 3.5 mg/L in May and November, and 4.0 mg/L from December to April. To accommodate this, create a new Violation Evaluation Type and give it a unique reach type reserved for this reach, then specify the criteria. For example:

	Field Name
	Value

	Violation_ID
	DOSavannah

	Description
	Min. Dissolved Oxygen for Lower Savannah

	Reach_Type
	Lower Savannah

	Category
	Dissolved Oxygen

	WUC
	All

	PCode
	DO

	Trigger_Type
	Month-Lower

	Trigger_1
	6,7,8,9,10

	Trigger_2
	5,11

	Trigger_3
	12,1,2,3,4

	Limit_1
	3.0

	Limit_2
	3.5

	Limit_3
	4.0


Keep this is mind: if there are any Violation Evaluation Types in the same category with the reach type set to “All”,  that evaluation would also be done. Either refrain from using “All” and create individual Violation Evaluation Types for each reach type, or delete the duplicate evaluation resulting from the comparison with the “All” violation type. For example, suppose you have the following Violation Evaluation Type record:

	Field Name
	Value

	Violation_ID
	DO

	Description
	Min. Dissolved Oxygen

	Reach_Type
	All

	Category
	Dissolved Oxygen

	WUC
	All

	PCode
	DO

	Trigger_Type
	Lower

	Trigger_1
	

	Trigger_2
	

	Trigger_3
	

	Limit_1
	5.0

	Limit_2
	

	Limit_3
	


A reach that had a reach type of “Lower Savannah” would get violations evaluations for both DOSavannah and DO, which would be a duplication. This would actually probably be acceptable because the reach evaluation is based upon the worst Violation evaluation, so the Violation evaluation for “DO” would be superfluous, but not misleading.

3.6.1.7 Performing the Compilation

The compilation of Violation evaluations is accomplished by selecting 305b | Compile Evaluations | Compile Violations. You must have a WRDB browser open and the data you wish to compile evaluations from must be already selected. After you confirm the data you want to compile, the following form is displayed:
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The table at the top (Details Showing Each Observation Evaluated) lists all the observations and the limits that each one will be compared with. Each observation will be considered to have passed if the observed concentration is greater than the limit value (or less than the limit value if the Trigger Type is “Lower”, or outside the range if the Trigger Type is “Range”). You can scroll through the table and observe how each observation is compared to the limit values and confirm the correctness of the comparison.

The table entitled “Summary Results for All Observations” totals the number of pass/fails for each Violation ID and Station _ID in a “cross-tabulation” report.

Before continuing, select or confirm the Violation Categories associated with Metals and Pathogens. These categories are needed for the evaluation as indicated in the text box on the form. Click Continue to complete the evaluations.

The evaluation process may take several minutes. If more than one Station ID is linked to a reach and inconsistent evaluations result, the following warning is displayed:
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The more restrictive evaluation is applied, the number of samples and exceedances are totaled for the stations in the reach, and the record’s comment field is set to “Multiple stations have inconsistent evaluations”.

3.6.2 Compile Evaluations for Reaches

After you have compiled all violation evaluations for all reaches and violation types (including the addition of manually entered Violation Evaluations), you can select 305b | Compile Evaluations | Compile Reaches to have WRDB assign reach evaluations. This operation is preceded by the following dialog:
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As this indicates, all violation evaluations are examined and the worst evaluation for all parameters is assigned to the reach.

To be sure that the reach and detail tables stay synchronized, you should compile reaches after updating any of the Data Sources, Violation Evaluations, or Violation Sources detail tables (see Section 4.1.7).

3.7 Select Data

You can select a subset of the total number of reaches before printing detail or summary reports. A form very similar to WRDB’s SQL Query form has been developed:
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For example, the above query returns all Non-supporting reaches that have been evaluated for DO.

The SQL query approach, while a bit more complicated that other query methods, gives you the necessary power to identify reaches that meet criteria in one or more of the twenty-two linked tables. When you click Execute, the number of reach records that meet the criterion is displayed. See the WRDB User’s Guide for more information on using the SQL Query form.

3.8 Display Selected Reaches

After you select a set of records, you can display them in a browser form. You can scroll left and right to see all fields in the Reach table, and up and down to see all records. This form is very similar to the “Display Selected Records” form available in WRDB.
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Click Copy Clip to send all fields and records to the clipboard in tab-delimited format. This is ideal for pasting into a spreadsheet application or word processing table.

3.9 Configure GIS

You can use the 305(b) module to display reach evaluations using the WRDB GIS program. In order to display reach information, you must have an ArcView shape file already created that contains one or more polylines for each reach. To link these graphic elements to the 305(b)’s data tables, there must also be an ArcView table field containing matching Reach IDs. For example, the 305(b) module defines reach EN06002. In order to display this reach’s evaluation, you must have an ArcView shapefile containing a polyline outlining the reach and a table field containing the text “EN06002”. Use the 305(b) GIS Configuration dialog to specify the shapefile name and reach ID field name:
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The Check Theme Reach IDs button initiates a series of queries designed to highlight mismatches between the WRDB 305b reach file and the specified ArcView theme. This is helpful to keep your ArcView theme and WRDB files “in sync”. When you click this button, the 305b reach file is compared record-for-record with the values found in the DBF associated with the ArcView shapefile and a list of discrepancies is shown:
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Reach IDs found in the 305b reach file but not in the theme file are listed under “Reach File” and reach IDs found in the theme file but not in the 305b reach file are listed under “Theme File”. Ideally, you should correct the files until there should be no mismatches. 

3.10 Export to ArcView

The ArcView reach theme described above is intended to have limited database information attached to the polylines that trace the reaches. To avoid having to keep too much data synchronized between the applications, it is best to just have a Reach ID field on the ArcView reach theme. 

If you want to use ArcView to display and query other fields of the reach file, you need to first export the WRDB reach table to a format that ArcView can load (namely, a DBF format). When you select the 305b | Export to ArcView menu item, WRDB simply exports the Paradox reach file to a DBF file and displays this message:
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The following graphic illustrates how the ArcView reach theme is joined to the Reach.dbf file:
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The image above shows that the reach theme has been loaded (Reach305.shp) and the table associated with that theme displayed (Attributes of Reach305.shp). The additional table Reach.dbf has been added (by clicking the Add button on the project view form at the lower left). Both tables have had the Reach_ID field selected by clicking on the column heading, and the Reach305 table is selected. Next, you should select Table | Join (or press Cntl+J) at which point the Reach.dbf form closes and the information from that table is added to the Reach305 table thus:
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If you save the project, ArcView will re-join the two tables automatically when you open the project; thus your ArcView project will use the latest information available from WRDB (assuming you re-exported the Reach file after you updated it). Alternatively, you can save the joined tables by creating a new theme containing all the joined data: select the view and then click Theme | Convert to Shapefile and give the theme a new name.

3.11 Display GIS Map

When you select this menu item, the WRDB GIS program starts and the current basemap and themes are displayed (see WRDB User’s Guide). In order to view reach information, you must first add the theme you specified in the configuration dialog and make sure that it is set to “On” for display. A typical view showing county boundaries and reach evaluations looks like this:
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You can choose to show color-coded maps of the following categories:

· Reach evaluations

· Reach types

· Reach water use classification

· Reach 303d status

· Reach priority

· Violation evaluations

For each of these categories of data, all available values can be shown, or you can select a single value to show. For example, when you select Reach Water Use Classification, you can view all classifications at the same time (they are color coded), or you can select one or the available values (Coastal Fishing, Drinking Water, Recreation, etc.) to display.

If you select the Violation Evaluation category, you then must select one of the Violation Types from the drop-down list. A thematic map of evaluations for that Violation Type is then displayed. For example, the following figure shows all the reach evaluations for the fecal coliform violation type:
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The color-coded legend is also displayed in the image above. 

If you wish to extract reach information for reaches that are displayed, click the Info? button then click on the desired reaches. A data grid is filled containing all the information in the 305(b) reach file:
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Using this GIS capability, it is easy to see the spatial relationships for your reaches. You can print the resulting maps or copy them to the clipboard for inclusion in reports. Again, see the WRDB User’s Guide or online help system for more information on the WRDB GIS program.

3.12 Print Reach Reports

3.12.1 Reach Listings

The selected records can be printed using a one page per record report. Before the report is generated, a summary of the selected data is shown:
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If the reach file has been updated since the last time you selected data (Section 4.7), the following warning appears. If you don’t want listings for all reaches, click No and then re-select the data you are interested in.
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Prior to generating the report, the number of pages is estimated and you are asked to confirm using the following dialog:
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Next, a on-screen print preview appears and the menu changes to the following choices:

File


Print


Publish to RTF


Close

Page



Next



Previous



First



Last



Go to…


Zoom



25%



50%



100%



200%



400%



Fit Width



Fit Height



Best Fit

This is the same print preview menu used by WRDB. Use the Page menu item to preview different parts of your printed document and the Zoom menu item to enlarge or reduce the preview image. The Print menu item displays the following dialog:
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It is not necessary to explicitly set the page orientation to portrait or landscape, this is done automatically depending of the report being printed.

If you publish the report to an RTF file, much of the report formatting is retained (fonts, table grid lines, etc.). The reach listing report looks like this: 
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3.12.2 Reach Summaries

You can print summary reports showing all selected records. You can choose from the following summaries:

· Streams Supporting

· Streams Not Fully Supporting

· Lakes Not Fully Supporting

· Estuaries Not Fully Supporting

Several fields in the reach table are affected by the contents of the violations, sources, and data sources detail tables. Consequently, the 305(b) module checks the dates on these files to warn you if the detail tables have been edited more recently than the reach table. The “date evaluated” fields in the reach and violations tables are also compared. If the reach table is found to potentially be out of date, the following message appears:
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As with the Listing report, the 305(b) module checks to see if the selected records are current, asks you to confirm the number of pages about to be printed, and then displays a print preview screen. A typical report looks like this:
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3.12.3 Extent Totals by Category

Three of these reports are available:

· Violation Causes and Major/Minor

· Violation Sources and Major/Minor

· Evaluation and Basis

These summary tables are required in the 305(b) report. A cross-tabulation totaling reach extents for various violation cause categories, reach types, and major/minor classification is presented. Violations are considered “major” if they are in a single category, and minor if in multiple categories. The three reports look like this:
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3.12.4 Creating Ad-hoc Reports Using WRDB’s SQL Query Manager

As described in the WRDB User’s Guide, the SQL Query Manager is used to create your own queries and reports. Knowing the table and field names for the multitude of 305b data files (see Section 5) you can type your own SQL strings and extract data according to any criteria you desire. 

To really simplify selection of tables and fields, select the “305b” alias and then use the “Visual Query Builder” button on the SQL Query Manager form. You will then see:
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Available fields from all tables in the 305(b) database are shown in the tabbed list box on the left. Just double-click on the desired fields, in the order that you want to sort the results by, and then click Build Query to see this:

[image: image62.png]SQL Query Manager [-[o[x]
| Show S0L Queny Assistance >>

Enter o1 Edit 0L Query Sting:
[ Selected 3050 fields using Visual Query Buider =]

Visusl Quety Buider

JsELECT
Counties. Courty Nam
Fieaches.Basin_Nam
Fieaches Reach_ID',
Fieaches Reach Name',
Fieaches Locatior,
Fieaches. Reach_Type'

IFROM Reach db Reaches

LEFT DUTER JOIN 305k ReachCounty Courties

Ouputconane: foivhnends
Load Save Saveds ecute. Close.





The full text of this example SQL string created by the Visual Query Builder is:

/* Selected 305b fields using Visual Query Builder */

SELECT

     Counties.'County Name',

     Reaches.'Basin_Name',

     Reaches.'Reach_ID',

     Reaches.'Reach_Name',

     Reaches.'Location',

     Reaches.'Reach_Type'

FROM 'Reach.db' Reaches

  LEFT OUTER JOIN ':305b:ReachCounty' Counties

     ON (Reaches.Reach_ID = Counties.Reach_ID)

ORDER BY

     Counties.'County Name',

     Reaches.'Basin_Name',

     Reaches.'Reach_ID',

     Reaches.'Reach_Name',

     Reaches.'Location',

     Reaches.'Reach_Type'
You can then manually add additional selection criteria if you desire such as:

WHERE Reaches.'Reach_Type' = 'Lake'

(the where clause goes before the ORDER BY clause). Executing this query extracts the selected information into a form:
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Note that the Visual Query Builder uses the LEFT OUTER JOIN clause, which causes all reach information to be returned, even if no matching county names are found. At this point, you can copy the results to the clipboard, or you can create a report that can be saved to an RTF file or directly printed.

3.13 Select TMDLs

You can select a subset of all the TMDL’s being developed using the following SQL query dialog:
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For example, the above query will select only those TMDLs being developed for fecal coliform violations (Violation_ID = “FC”) in the Chattahoochee River basin for which EPD has implementation responsibilities. See the WRDB User’s Guide for more information on using the SQL Query form.

3.14 Print TMDL Summary Report

The following summary report was developed to list all selected TMDLs and their associated implementation actions. As with other reports, you can preview it on the screen and then print it.
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3.15 305b Help

The 305(b) module has its own context-sensitive help system, accessible from the 305b menu or by pressing the F1 key at any form.

4. Table Structures

The following shows the table structure of each table that makes up the 305(b) module:

	Table Name
	Field Name
	Type
	Size
	Dec
	Key
	Reqd Value
	Default Value
	Picture Value
	Table Lookup
	Table Lookup Type
	Invariant Field ID

	BASIN.DB                                
	Basin_Name
	ALPHA
	30
	0
	*
	N
	
	!*@
	
	0
	1

	COUNTY.DB                               
	County Name
	ALPHA
	30
	0
	*
	T
	
	
	
	0
	1

	DATASOURCE.DB                           
	Reach_ID
	ALPHA
	15
	0
	*
	N
	
	
	Reach.DB
	3
	1

	DATASOURCE.DB                           
	Data_ID
	ALPHA
	20
	0
	*
	N
	
	*!
	DataType.DB
	3
	2

	DATASOURCE.DB                           
	Comment
	ALPHA
	255
	0
	
	N
	
	!*@
	
	0
	3

	DATATYPE.DB                             
	Data_ID
	ALPHA
	20
	0
	*
	N
	
	*!
	
	0
	1

	DATATYPE.DB                             
	Description
	ALPHA
	60
	0
	
	N
	
	!*@
	
	0
	2

	REACH.DB                                
	Reach_ID
	ALPHA
	15
	0
	*
	T
	
	
	
	0
	1

	REACH.DB                                
	Reach_Name
	ALPHA
	50
	0
	
	N
	
	!*@
	
	0
	2

	REACH.DB                                
	Basin_Name
	ALPHA
	30
	0
	
	N
	
	!*@
	Basin.db
	3
	3

	REACH.DB                                
	Location
	ALPHA
	100
	0
	
	N
	
	!*@
	
	0
	4

	REACH.DB                                
	Reach_Type
	ALPHA
	20
	0
	
	N
	
	
	ReachType.db
	3
	5

	REACH.DB                                
	WUC
	ALPHA
	40
	0
	
	N
	
	
	WUC.db
	3
	6

	REACH.DB                                
	Extent
	NUMBER
	1
	0
	
	
	
	
	
	
	7

	REACH.DB                                
	DataSources
	ALPHA
	50
	0
	
	
	
	
	
	
	8

	REACH.DB                                
	Violations
	ALPHA
	50
	0
	
	
	
	
	
	
	9

	REACH.DB                                
	Sources
	ALPHA
	50
	0
	
	
	
	
	
	
	10

	REACH.DB                                
	Evaluation
	ALPHA
	20
	0
	
	N
	Unknown
	{Supporting,Not Supporting,Partially Supporting,Unknown}
	
	0
	11

	REACH.DB                                
	Date Evaluated
	DATE
	1
	0
	
	N
	
	#[#]/#[#]/##[##]
	
	0
	12

	REACH.DB                                
	AssessmentBasis
	ALPHA
	9
	0
	
	N
	
	{Evaluated,Monitored}
	
	0
	13

	REACH.DB                                
	303D Status
	ALPHA
	5
	0
	
	N
	
	*!
	
	0
	14

	REACH.DB                                
	Priority
	ALPHA
	5
	0
	
	
	
	
	
	
	15

	REACH.DB                                
	ActionToAlleviate
	MEMO
	240
	0
	
	
	
	
	
	
	16

	HUC.DB                                  
	HUC
	ALPHA
	15
	0
	*
	T
	
	
	
	0
	1

	HUC.DB                                  
	Description
	ALPHA
	30
	0
	
	
	
	
	
	
	2

	RDC.DB                                  
	Regional Development Ctr
	ALPHA
	30
	0
	*
	T
	
	
	
	0
	1

	REACHCOUNTY.DB                          
	Reach_ID
	ALPHA
	15
	0
	*
	
	
	
	
	
	1

	REACHCOUNTY.DB                          
	County Name
	ALPHA
	30
	0
	*
	N
	
	*[![*?][* ]]
	County.db
	3
	2

	REACHHUC.DB                             
	Reach_ID
	ALPHA
	15
	0
	*
	
	
	
	
	
	1

	REACHHUC.DB                             
	HUC
	ALPHA
	15
	0
	*
	N
	
	
	HUC.db
	3
	2

	REACHRDC.DB                             
	Reach_ID
	ALPHA
	15
	0
	*
	
	
	
	
	
	1

	REACHRDC.DB                             
	Regional Development Ctr
	ALPHA
	30
	0
	*
	N
	
	
	RDC.db
	3
	2

	REACHSTATION.DB                         
	Reach_ID
	ALPHA
	15
	0
	*
	T
	
	
	Reach.DB
	3
	1

	REACHSTATION.DB                         
	Station_ID
	ALPHA
	25
	0
	*
	T
	
	*!
	
	0
	2

	REACHSTATION.DB                         
	Comment
	ALPHA
	255
	0
	
	N
	
	!*@
	
	0
	3

	REACHTYPE.DB                            
	Reach_Type
	ALPHA
	20
	0
	*
	
	
	
	
	
	1

	REACHWATERSHED.DB                       
	Reach_ID
	ALPHA
	15
	0
	*
	
	
	
	
	
	1

	REACHWATERSHED.DB                       
	Watershed Name
	ALPHA
	30
	0
	*
	N
	
	
	Watershed.db
	3
	2

	WUC.DB                                  
	WUC
	ALPHA
	40
	0
	*
	N
	
	!*@
	
	0
	1

	SOURCE.DB                               
	Reach_ID
	ALPHA
	15
	0
	*
	N
	
	
	Reach.DB
	3
	1

	SOURCE.DB                               
	Source_ID
	ALPHA
	10
	0
	*
	N
	
	*!
	SourceType.DB
	3
	2

	SOURCE.DB                               
	Comment
	ALPHA
	255
	0
	
	N
	
	!*@
	
	0
	3

	SOURCE.DB                               
	Extent
	NUMBER
	1
	0
	
	
	
	
	
	
	4

	SOURCETYPE.DB                           
	Source_ID
	ALPHA
	10
	0
	*
	N
	
	*!
	
	0
	1

	SOURCETYPE.DB                           
	Comment
	ALPHA
	30
	0
	
	N
	
	!*@
	
	0
	2

	TMDLDEVELOPMENT.DB                      
	Reach_ID
	ALPHA
	15
	0
	*
	N
	
	
	Reach.DB
	3
	1

	TMDLDEVELOPMENT.DB                      
	Violation_ID
	ALPHA
	10
	0
	*
	N
	
	
	ViolationType.DB
	3
	2

	TMDLDEVELOPMENT.DB                      
	303D_Status
	ALPHA
	5
	0
	
	N
	
	{X,1,2,3}
	
	0
	3

	TMDLDEVELOPMENT.DB                      
	Public Notice
	DATE
	1
	0
	
	N
	
	#[#]/#[#]/##[##]
	
	0
	4

	TMDLDEVELOPMENT.DB                      
	Public Hearing
	DATE
	1
	0
	
	N
	
	#[#]/#[#]/##[##]
	
	0
	5

	TMDLDEVELOPMENT.DB                      
	Sent To EPA
	DATE
	1
	0
	
	N
	
	#[#]/#[#]/##[##]
	
	0
	6

	TMDLDEVELOPMENT.DB                      
	Finalized
	DATE
	1
	0
	
	N
	
	#[#]/#[#]/##[##]
	
	0
	7

	TMDLDEVELOPMENT.DB                      
	Responsibility
	ALPHA
	30
	0
	
	
	
	
	
	
	8

	TMDLDEVELOPMENT.DB                      
	Contact Name
	ALPHA
	255
	0
	
	
	
	
	
	
	9

	TMDLIMPLEMENTATION.DB                   
	Reach_ID
	ALPHA
	15
	0
	*
	N
	
	
	Reach.DB
	3
	1

	TMDLIMPLEMENTATION.DB                   
	Violation_ID
	ALPHA
	10
	0
	*
	N
	
	
	ViolationType.DB
	3
	2

	TMDLIMPLEMENTATION.DB                   
	Action
	ALPHA
	255
	0
	*
	N
	Enter unique action here...
	
	
	0
	3

	TMDLIMPLEMENTATION.DB                   
	Agencies
	ALPHA
	30
	0
	
	
	
	
	
	
	4

	TMDLIMPLEMENTATION.DB                   
	Scheduled
	DATE
	1
	0
	
	N
	
	#[#]/#[#]/##[##]
	
	0
	5

	TMDLIMPLEMENTATION.DB                   
	Completed
	DATE
	1
	0
	
	N
	
	#[#]/#[#]/##[##]
	
	0
	6

	TMDLIMPLEMENTATION.DB                   
	Contact Name
	ALPHA
	255
	0
	
	
	
	
	
	
	7

	TMDLIMPLEMENTATION.DB                   
	Current Status
	ALPHA
	30
	0
	
	
	
	
	
	
	8

	TMDLIMPLEMENTATION.DB                   
	Status Date
	DATE
	1
	0
	
	
	
	
	
	
	9

	VIOLATION.DB                            
	Reach_ID
	ALPHA
	15
	0
	*
	N
	
	
	Reach.DB
	3
	1

	VIOLATION.DB                            
	Violation_ID
	ALPHA
	10
	0
	*
	N
	
	
	ViolationType.DB
	3
	2

	VIOLATION.DB                            
	Number of Samples
	LONG
	1
	0
	
	
	
	
	
	
	3

	VIOLATION.DB                            
	Number of Exceedances
	LONG
	1
	0
	
	
	
	
	
	
	4

	VIOLATION.DB                            
	Evaluation
	ALPHA
	20
	0
	
	N
	Unknown
	{Supporting,Not Supporting,Partially Supporting,Unknown}
	
	0
	5

	VIOLATION.DB                            
	Comment
	ALPHA
	255
	0
	
	N
	
	!*@
	
	0
	6

	VIOLATION.DB                            
	Date Evaluated
	DATE
	1
	0
	
	
	
	
	
	
	7

	VIOLATION.DB                            
	Extent
	NUMBER
	1
	0
	
	
	
	
	
	
	8

	VIOLATION.DB                            
	Station_ID
	ALPHA
	25
	0
	
	
	
	
	
	
	9

	VIOLATIONTYPE.DB                        
	Violation_ID
	ALPHA
	10
	0
	*
	
	
	
	
	
	1

	VIOLATIONTYPE.DB                        
	Description
	ALPHA
	30
	0
	
	N
	
	!*@
	
	0
	2

	VIOLATIONTYPE.DB                        
	Violation_Category
	ALPHA
	30
	0
	
	N
	
	
	ViolationCategory.DB
	3
	3

	VIOLATIONTYPE.DB                        
	Reach_Type
	ALPHA
	20
	0
	
	N
	
	
	ReachType.db
	3
	4

	VIOLATIONTYPE.DB                        
	WUC
	ALPHA
	40
	0
	
	N
	
	
	WUC.db
	3
	5

	VIOLATIONTYPE.DB                        
	PCode
	ALPHA
	10
	0
	
	N
	
	*!
	C:\PROJECT1\SUPPORT\pcodes.DB
	3
	6

	VIOLATIONTYPE.DB                        
	Trigger_Type
	ALPHA
	15
	0
	
	N
	
	{PCode,Upper,Lower,Month-Upper,Month-Lower,Range}
	
	0
	7

	VIOLATIONTYPE.DB                        
	Trigger_1
	ALPHA
	25
	0
	
	N
	
	*!
	
	0
	8

	VIOLATIONTYPE.DB                        
	Trigger_2
	ALPHA
	25
	0
	
	N
	
	*!
	
	0
	9

	VIOLATIONTYPE.DB                        
	Trigger_3
	ALPHA
	25
	0
	
	N
	
	*!
	
	0
	10

	VIOLATIONTYPE.DB                        
	Limit_1
	NUMBER
	1
	0
	
	
	
	
	
	
	11

	VIOLATIONTYPE.DB                        
	Limit_2
	NUMBER
	1
	0
	
	
	
	
	
	
	12

	VIOLATIONTYPE.DB                        
	Limit_3
	NUMBER
	1
	0
	
	
	
	
	
	
	13

	VIOLATIONCATEGORY.DB                    
	Violation_Category
	ALPHA
	30
	0
	*
	
	
	
	
	
	1

	WATERSHED.DB                            
	Watershed Name
	ALPHA
	30
	0
	*
	T
	
	
	
	0
	1


The secondard index structure is:

	Table Name
	Info Hdr
	Sz Name
	Mnt
	Case Insens
	Key Exp Type
	Field No
	Field Name
	Index Id

	DATASOURCE.DB                           
	Y
	Data_ID
	Y
	
	0
	2
	Data_ID
	2

	DATASOURCE.DB                           
	Y
	Reach_ID
	Y
	
	0
	1
	Reach_ID
	1

	REACH.DB                                
	Y
	Reach_Name
	
	
	0
	2
	Reach_Name
	2

	REACH.DB                                
	Y
	TypeBasinName
	Y
	Y
	0
	5
	Reach_Type
	258

	REACH.DB                                
	N
	TypeBasinName
	
	
	
	3
	Basin_Name
	

	REACH.DB                                
	N
	TypeBasinName
	
	
	
	2
	Reach_Name
	

	REACH.DB                                
	Y
	WUC
	Y
	
	0
	6
	WUC
	6

	REACH.DB                                
	Y
	Reach_Type
	Y
	
	0
	5
	Reach_Type
	5

	REACH.DB                                
	Y
	EvalReach
	Y
	Y
	0
	11
	Evaluation
	257

	REACH.DB                                
	N
	EvalReach
	
	
	
	2
	Reach_Name
	

	REACH.DB                                
	Y
	BasinReach
	Y
	Y
	0
	3
	Basin_Name
	256

	REACH.DB                                
	N
	BasinReach
	
	
	
	2
	Reach_Name
	

	REACH.DB                                
	Y
	Basin_Name
	Y
	
	0
	3
	Basin_Name
	3

	REACHCOUNTY.DB                          
	Y
	County Name
	Y
	
	0
	2
	County Name
	2

	REACHCOUNTY.DB                          
	Y
	Reach_ID
	Y
	
	0
	1
	Reach_ID
	1

	REACHHUC.DB                             
	Y
	HUC
	Y
	
	0
	2
	HUC
	2

	REACHHUC.DB                             
	Y
	Reach_ID
	Y
	
	0
	1
	Reach_ID
	1

	REACHRDC.DB                             
	Y
	Reach_ID
	Y
	
	0
	1
	Reach_ID
	1

	REACHRDC.DB                             
	Y
	Regional Development Ctr
	Y
	
	0
	2
	Regional Development Ctr
	2

	REACHSTATION.DB                         
	Y
	Reach_ID
	Y
	
	0
	1
	Reach_ID
	1

	REACHWATERSHED.DB                       
	Y
	Watershed Name
	Y
	
	0
	2
	Watershed Name
	2

	REACHWATERSHED.DB                       
	Y
	Reach_ID
	Y
	
	0
	1
	Reach_ID
	1

	SOURCE.DB                               
	Y
	Reach_ID
	Y
	
	0
	1
	Reach_ID
	1

	SOURCE.DB                               
	Y
	Source_ID
	Y
	
	0
	2
	Source_ID
	2

	TMDLDEVELOPMENT.DB                      
	Y
	Reach_ID
	Y
	
	0
	1
	Reach_ID
	1

	TMDLDEVELOPMENT.DB                      
	Y
	Violation_ID
	Y
	
	0
	1
	Reach_ID
	256

	TMDLDEVELOPMENT.DB                      
	N
	Violation_ID
	
	
	
	2
	Violation_ID
	

	TMDLIMPLEMENTATION.DB                   
	Y
	Violation_ID
	Y
	
	0
	1
	Reach_ID
	256

	TMDLIMPLEMENTATION.DB                   
	N
	Violation_ID
	
	
	
	2
	Violation_ID
	

	VIOLATION.DB                            
	Y
	Reach_ID
	Y
	
	0
	1
	Reach_ID
	1

	VIOLATION.DB                            
	Y
	Violation_ID
	Y
	
	0
	2
	Violation_ID
	2

	VIOLATIONTYPE.DB                        
	Y
	Violation_Category
	Y
	
	0
	3
	Violation_Category
	3

	VIOLATIONTYPE.DB                        
	Y
	Reach_Type
	Y
	
	0
	4
	Reach_Type
	4

	VIOLATIONTYPE.DB                        
	Y
	WUC
	Y
	
	0
	5
	WUC
	5


The referential integrity structure is:

	Table Name
	Info Hdr
	RefName
	OtherTable
	Slv
	Mod
	Fld No
	aiThisTabField
	Other FldNo
	aiOthTabField
	iRintNum

	BASIN.DB                                
	Y
	Basin
	Reach.DB
	
	Y
	1
	Basin_Name
	3
	Basin_Name
	1

	COUNTY.DB                               
	Y
	County
	ReachCounty.DB
	
	Y
	1
	County Name
	2
	County Name
	1

	DATASOURCE.DB                           
	Y
	Data_ID
	DataType.DB
	Y
	Y
	2
	Data_ID
	1
	Data_ID
	1

	DATASOURCE.DB                           
	Y
	Reach_ID
	Reach.DB
	Y
	Y
	1
	Reach_ID
	1
	Reach_ID
	2

	DATATYPE.DB                             
	Y
	Data_ID
	DataSource.DB
	
	Y
	1
	Data_ID
	2
	Data_ID
	1

	REACH.DB                                
	Y
	WUC
	WUC.db
	Y
	Y
	6
	WUC
	1
	WUC
	1

	REACH.DB                                
	Y
	Basin
	Basin.db
	Y
	Y
	3
	Basin_Name
	1
	Basin_Name
	2

	REACH.DB                                
	Y
	Reach_Type
	ReachType.db
	Y
	Y
	5
	Reach_Type
	1
	Reach_Type
	3

	REACH.DB                                
	Y
	Reach_ID
	ReachStation.DB
	
	Y
	1
	Reach_ID
	1
	Reach_ID
	4

	REACH.DB                                
	Y
	Reach_ID
	ReachHUC.DB
	
	Y
	1
	Reach_ID
	1
	Reach_ID
	5

	REACH.DB                                
	Y
	Reach_ID
	ReachRDC.DB
	
	Y
	1
	Reach_ID
	1
	Reach_ID
	6

	REACH.DB                                
	Y
	Reach_ID
	Source.DB
	
	Y
	1
	Reach_ID
	1
	Reach_ID
	7

	REACH.DB                                
	Y
	Reach_ID
	ReachWatershed.DB
	
	Y
	1
	Reach_ID
	1
	Reach_ID
	8

	REACH.DB                                
	Y
	Reach_ID
	Violation.DB
	
	Y
	1
	Reach_ID
	1
	Reach_ID
	9

	REACH.DB                                
	Y
	Reach_ID
	ReachCounty.DB
	
	Y
	1
	Reach_ID
	1
	Reach_ID
	10

	REACH.DB                                
	Y
	Reach_ID
	DataSource.DB
	
	Y
	1
	Reach_ID
	1
	Reach_ID
	11

	HUC.DB                                  
	Y
	HUC
	ReachHUC.DB
	
	Y
	1
	HUC
	2
	HUC
	1

	RDC.DB                                  
	Y
	RDC
	ReachRDC.DB
	
	Y
	1
	Regional Development Ctr
	2
	Regional Development Ctr
	1

	REACHCOUNTY.DB                          
	Y
	County
	County.db
	Y
	Y
	2
	County Name
	1
	County Name
	1

	REACHCOUNTY.DB                          
	Y
	Reach_ID
	Reach.DB
	Y
	Y
	1
	Reach_ID
	1
	Reach_ID
	2

	REACHHUC.DB                             
	Y
	HUC
	HUC.db
	Y
	Y
	2
	HUC
	1
	HUC
	1

	REACHHUC.DB                             
	Y
	Reach_ID
	Reach.DB
	Y
	Y
	1
	Reach_ID
	1
	Reach_ID
	2

	REACHRDC.DB                             
	Y
	RDC
	RDC.db
	Y
	Y
	2
	Regional Development Ctr
	1
	Regional Development Ctr
	1

	REACHRDC.DB                             
	Y
	Reach_ID
	Reach.DB
	Y
	Y
	1
	Reach_ID
	1
	Reach_ID
	2

	REACHSTATION.DB                         
	Y
	Reach_ID
	Reach.DB
	Y
	Y
	1
	Reach_ID
	1
	Reach_ID
	1

	REACHTYPE.DB                            
	Y
	Reach_Type
	ViolationType.DB
	
	Y
	1
	Reach_Type
	4
	Reach_Type
	1

	REACHTYPE.DB                            
	Y
	Reach_Type
	Reach.DB
	
	Y
	1
	Reach_Type
	5
	Reach_Type
	2

	REACHWATERSHED.DB                       
	Y
	Watershed
	Watershed.db
	Y
	Y
	2
	Watershed Name
	1
	Watershed Name
	1

	REACHWATERSHED.DB                       
	Y
	Reach_ID
	Reach.DB
	Y
	Y
	1
	Reach_ID
	1
	Reach_ID
	2

	WUC.DB                                  
	Y
	WUC
	ViolationType.DB
	
	Y
	1
	WUC
	5
	WUC
	1

	WUC.DB                                  
	Y
	WUC
	Reach.DB
	
	Y
	1
	WUC
	6
	WUC
	2

	SOURCE.DB                               
	Y
	Source_ID
	SourceType.db
	Y
	Y
	2
	Source_ID
	1
	Source_ID
	1

	SOURCE.DB                               
	Y
	Reach_ID
	Reach.DB
	Y
	Y
	1
	Reach_ID
	1
	Reach_ID
	2

	SOURCETYPE.DB                           
	Y
	Source_ID
	Source.DB
	
	Y
	1
	Source_ID
	2
	Source_ID
	1

	TMDLDEVELOPMENT.DB                      
	Y
	Violation_ID
	Violation.DB
	Y
	
	1
	Reach_ID
	1
	Reach_ID
	1

	TMDLDEVELOPMENT.DB                      
	N
	
	
	
	
	2
	Violation_ID
	2
	Violation_ID
	

	TMDLDEVELOPMENT.DB                      
	Y
	TMDLDevelopment
	TMDLImplementation.DB
	
	
	1
	Reach_ID
	1
	Reach_ID
	2

	TMDLDEVELOPMENT.DB                      
	N
	
	
	
	
	2
	Violation_ID
	2
	Violation_ID
	

	TMDLIMPLEMENTATION.DB                   
	Y
	TMDLDevelopment
	TMDLDevelopment.DB
	Y
	
	1
	Reach_ID
	1
	Reach_ID
	1

	TMDLIMPLEMENTATION.DB                   
	N
	
	
	
	
	2
	Violation_ID
	2
	Violation_ID
	

	VIOLATION.DB                            
	Y
	Violation_ID
	ViolationType.DB
	Y
	Y
	2
	Violation_ID
	1
	Violation_ID
	1

	VIOLATION.DB                            
	Y
	Reach_ID
	Reach.DB
	Y
	Y
	1
	Reach_ID
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