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1.0
Introduction 

The GIS-based Sediment Quality Database for the St. Louis River Area of Concern (AOC) - Wisconsin Focus contains a Query Interface that facilitates use of the data.  In addition to the interface, there are a series of pre-defined queries that allow the more experienced user to edit the query directly.  This User Guide describes use and output of the Query Interface, options for saving the data derived from the queries to other software, and how to open and edit the pre-defined queries.

This phase of database development for the St. Louis River AOC is being conducted in collaboration with the St. Louis River Citizens Action Committee and Wisconsin Department of Natural Resources.  The Query Interface is part of the MS™ Access 2000 Sediment Quality Database, and is not available in the Access 97 version.  

Almost all of the queries include the database fields StudyID, StationID, MESL_StationID, SampleID, upper and lower sediment depth, as well as geographical information for each station including the area, location description, and coordinates (latitude/longitude and UTM coordinates) to enable importing the data into GIS.  For further information and definitions of each field, see (refer to Database Guide).  Conventions are used in this guide to highlight user input actions on the Query Interface.  Buttons (enacted by one click of the mouse) are in bold italics.  Drop-down menu headings (where the user clicks on the arrow and selects from a list of options) are underlined.

1.1
Starting Up the Database 

Upon opening the project database, the Acknowledgments will automatically open.  When you click on Continue from this form, this will automatically open up the start of the Query Interface (Figure 1), which prompts you to select from available queries.  The available queries are organized by query type.  When you click on the drop-down arrow from Select query type, there will be four available query type options, arranged alphabetically.

Figure 1.  Opening screen of the Query Interface.
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The four query type options are:

· Benthic data (one query)

· Bioassay data (one query)

· Other (six queries)

· Sediment chemistry data (four queries).

These query types are discussed in the sections below, with a description of queries available both through the Query Interface, and those available directly from the query objects area of Access.  

1.2
Setting up the Code - Troubleshooting

The code generated for the Query Interface uses a program called VBA (Visual Basic for Applications).  This code relies upon a series of reference libraries that must be selected for the code to work.  If the Query Interface works properly as described in this User Guide, you do not have to refer to this section.  If you are having trouble with the interface, close the database, and the re-open and follow these instructions.

First, press Alt and F11 to open the VBA code.  Select the menu item Tools, and then References.  Make sure you have the following references checked, and in the order presented.  If not, uncheck extraneous libraries, close the references list, re-open, and then check the correct libraries.  You may not have the exact version of each library as listed below; check the most recent version that you have for the following references:

· Visual Basic for Applications

· Microsoft Access 9.0 Object Library

· OLE Automation

· Microsoft DAO 3.6 Object Library

· Microsoft ActiveX Data Objects 2.8 Library

· Microsoft ActiveX Data Objects Recordset 2.8 Library

Once you have all the correct references checked and in the correct order, go to the menu item Debug and the select Compile STLR_SED_DB_PH4.  Next, select File and Close and Return to Access.  This should compile the code so that it will run correctly.

1.3
Pre-Defined Queries

This guide is primarily intended to use the Query Interface.  There are, however, several pre-defined queries in the query objects part of Access.  To run one of these queries, simply double click on the query name. To edit it, open the query in Design Mode, by clicking on the Design button as shown below.  Then you may change criteria, add fields, or other actions.  For further information, consult a User’s Guide for MS Access.
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2.0
Query Descriptions
The query descriptions in this section are presented below by query type.  Several of the queries access similar options to allow you to select by study, location, and depth interval.  These global options will be described in this section, but are applicable to many of the data type-specific queries.  There are also pre-defined queries available in the database; these are highlighted in the sections below as: 

· Pre-Defined Query Note
2.1
Global Query Options 

Several of the queries will allow you to select data from the available studies, with only a list of the studies that have the particular data type you are interested in (Figure 2).  

Figure 2.  Select studies screen.

[image: image3.png]EIEE

[t £t yon st Famot Rocords Tods o b

] e <> -[msu

& B: Select from avalable studies

Select the desired studies to query

Available studies

STUDYID _[STUDVNANE [LOCATIONSAMPLING VEAR

m Assessment Study of Sip C, 1987 Sl C, Dulih Ferbor (T897)

40 Bay West Itk Supplemerial 2001 0T Supertund Site (2001)

s Chiorinatec Bornane(Bomene Study, 1989 Lower St Louis Fiver (1983)

18 Cloguet Reservairs Stuy, 1982-93 Lower St Louis Fiver (19823)

12 Dot Pier Samples, 1998 Daota Pier,Duih Harbor (1393)

o2 Dubth Superfund Sites, 1933 USK and DT Superfund Stes (1993)

20 Dubih-Superior Herbor Sudy, 1993 Dubih-Superior Herbor (1353) _';I
»

KIN}
Ao Stidy Add 1 Remove Study | Remove Al

Selected studies:

STUDVID __[STUDVNAME LOCATIONISANPLING VEAR
a5 ey West Intk Reconnalssance 2001 DT Superfund St (2001)

17 Bioacoumuiation Study, 1993 Duth-Superior Harbor (139)

Form View





To pick by study, you may highlight the studies from the top of the window, and click on the Add Study button.  Alternatively, you may pick the Add All button to select all studies that contain samples of the data type in which you are interested.  You may also remove one or all studies from your list of selected studies.  Once you have selected one or many studies, click on the Continue button.  If you do not select a study, then you will get an error message.

The other global option that will appear in many of the queries is to select from a list of Locations.  This list is a unique list of the Area field in tblStation of the database (refer to Database manual).  The complete list of possible Areas are:
· Allouez Bay

· Duluth Harbor

· Duluth Harbor/Superior Bay

· Lower St. Louis River

· Lower St. Louis River watershed

· NA – No location available for station

· Negative Control – Bioassay negative control sample

· Nemadji River

· Reference – Reference station, specific location unknown

· St. Louis Bay

· Superior Bay

· Superior Bay/Allouez Bay

You may pick particular locations, or select/remove All Locations.   Many queries are organized by depth interval in the sediment.  These intervals are pre-defined, and include, in order or priority:

· ≥0 to ≤5 cm 

· ≥0 to ≤15 cm 

· ≥15 to ≤30 cm 

· ≥0 to ≤30 cm 

· ≥30 to ≤45 cm 

· ≥30 cm 

· Other depths (either upper or lower depth is unknown)

As noted in the explanation for depth intervals (sediment chemistry query), every sample is coded with one unique depth interval to allow for greater flexibility in conducting the queries.  Thus, a sample with a depth interval of 2-4 cm would only be assigned to the 0-5 cm depth interval.  It would not be assigned to the 0-15 cm or 0-30 cm categories since it can only be assigned to one depth interval.  Users can take the results of these queries, download them into a spreadsheet (e.g., Excel), and combine the results for further statistical analyses if they are interested in an inclusive list of samples in the 0-15 cm interval (i.e., combine the results of the 0-5 cm and 0-15 cm queries) or the 0-30 cm interval (i.e., combine the results of the 0-5, 0-15, 15-30, and 0-30 cm intervals).

2.2
Benthic Query 

The query type of Benthic data currently has only one query (Benthic metrics).  This query will select either summary or replicate benthic infaunal data for selected studies, locations, and benthic metrics.  From the start menu (Figure 1), highlight Benthic metrics and then click on Start Query. 

After selecting Start Query, you will be prompted to pick one or many studies (Figure 2).  Select the studies of interest, and then click on Continue.  At this point, the benthic Data Preferences screen will open (Figure 3).  The first step is to select locations, as described in the global options (Section 2.1).

After you select locations, pick a Selected metric from the drop-down list.  The benthic code, the description of the metric, and the metric category is shown while you pick, sorted by category and metric.  After you select a metric, the choice of units specific to that metric will show up in the Selected units drop-down list.  Once you have picked a metric and an applicable unit, you can choose either the summary data (mean of the replicates), or the replicate data (refer to Database User Guide) from the check boxes at the bottom of the window (Figure 3).  When you are satisfied that you have made a choice from all options, click on the Show Results button.  The query, called QryBenthicData2, will run, showing results sorted by Area, Location Description, StudyID, StationID, and SampleID.  Suggestions for options to save this data, or export the data to another software program, are provided in Section 3.0 of this guide.

Figure 3.  Benthic infaunal preferences screen.
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· Pre-Defined Query Note: There is also a query with output similar to the benthic query that you may edit directly in Design mode.  It is called QryBenthicData, and is available under the Query objects of the database.

2.3
Bioassay Query 

The query type of Bioassay data currently has only one query (Bioassay results).  This query will select summary bioassay data for selected studies, locations, bioassay test species, media, and endpoints.  From the start menu (Figure 1), highlight Bioassay results and then click on Start Query. 

After selecting Start Query, you will be prompted to pick one or many studies (Figure 2).  Select the studies of interest, and then click on Continue.  At this point, the bioassay Data Preferences screen will open (Figure 4).  The first step is to select locations, as described in the global options (Section 2.1).

After you select locations, pick a Selected Species from the drop-down list.  After you select a species, the choice of medium and endpoints specific to that species will show up in the Selected Medium/Endpoint drop-down list.  When you are satisfied that you have made a choice from all options, click on the Show Results button.  

Figure 4.  Bioassay preferences screen.
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The query, called QryBioassay2, will run, showing results sorted by Species, Endpoint, Toxicity code (MESL_TOXIC), StudyID, StationID, and SampleID.  Suggestions for options to save this data, or export the data to another software program, are provided in Section 3.0 of this guide.

· Pre-Defined Query Note: There is also a query with output similar to the bioassay query that you may edit directly in Design mode.  It is called QryBioassayData, and is available under the Query objects of the database.

2.4
Other Queries 

There are a series of other queries that summarize the database content, and also provide some information on the calculation of PEC quotients.  Each query is run by first highlighting the query, and then selecting Start Query.  These are described in the sections that follow.

2.4.1
Study Names and Reference Documents

The output of this query will show all of the references associated with each study, sorted by StudyID and document number.

2.4.2
Station count by Area and Location Description

This query counts all of the stations for each geographical area and location descriptions.

2.4.3
Matching chem/bioassay samples with test and toxicity data

This query retrieves all samples that have both chemistry and bioassay data, unless the bioassay data include the Microtox (tm?) test.  The result include the station and sample information, as well as bioassay information including the species, endpoint, medium, effects value, and toxicity significance.

2.4.4
Sample count by data type

This query (which may take a minute or two to run, depending on your computer size), lists how many sediment chemistry, bioassay, and benthic infaunal samples each study contains.

2.4.5
PEC Chemical Classes

There are two queries that provide information on the classes of chemicals (PAHs, PCBs, or metals) that were used to calculate PEC quotients.  The first of these queries (PEC chemical classes – all samples) shows a list of all of the samples that fall within one of the specified depth intervals, the mean PEC quotient, with a Yes or No for each chemical class.  The final field shows the number of chemical classes (1, 2, or 3) that were used to calculate the PEC quotient.  The results are sorted by depth interval, StudyID, StationID, and SampleID.

The second of the PEC chemical class queries is PEC chemical classes – sample count by depth interval.  This provides, for each depth interval, the number of samples that had mean PEC quotients calculated from one (1), two (2), or all three (3) chemical classes.

2.5
Sediment Chemistry Queries 

There are four queries available for this data type.  Each query is run by first highlighting the query, and then selecting Start Query.  These are described in the sections that follow.

2.5.1
Select Chemistry Data

This query will select chemistry data for selected studies, locations, and chemical groups.  After selecting Start Query, you will be prompted to pick one or many studies (Figure 2).  Select the studies of interest, and then click on Continue.  At this point, the sediment chemistry Data Preferences screen will open (Figure 5).  The first step is to select locations, as described in the global options (Section 2.1).  After you select locations, pick one or more depths, in the same manner as locations, from the Available depths drop-down list; you may add or remove depth intervals.  

As explained in the Help button, every sample is coded with a depth interval category, allowing you to select or exclude samples within each category. 

The final step is to choose one chemical class from the Selected chemical class drop-down list.  When you are satisfied that you have made a choice from all options, you now can choose from one of four table formats. Each of these four check-box selections will result in quite different tables.  The four options are:

· With one sample and chemical per row

· With chemicals and qualifiers in separate columns

· With chemicals in columns, zero used for non-detects

· With chemicals in columns, one-half of the detection limits used for non-detects

Figure 5.  Sediment chemistry preferences screen.

[image: image6.png]2 Microsoft Access.

elect data preferences]

I
bx.

B o Edt tow ot Famat ocords Tods ot

J AT

Select preferences for sediment chemistry data to include:

Available locs Selected locations:

AREA. Add Location [AREA.
Aluez Bay — Dt Farbor

e Remove Location Dt Harbor Superior Bay
Nemedt River —_— Lower St.Louis River

Reference Add All Locations Lower St.Louis River watershed
St.Louis Bay ——

Superir Bay

Remove All

Available depths Selected depth
Depthinterval Add Depth Depthinterval
o0 Remove Depth o
3045 ——emave Derth | 015
30 Add AllDepths 030
ther Derth

Remove All

Table Format:

HELP - Depth Intervals I~ it one sample and chem per raw.

9 i 0 chin vl s Segarte ok

Selected Chemical Clas:
METaLe I~ it chems as columns; zero for non-etects.

I~ it chems as columns; half DL for on-etects.

Form View





When you select “With one sample and chem per row” the results will be a query (QrySelectChemDataV2), with one column each for chemical parameters, reported results, qualifiers, and the field MESL_C_CALC (values reported below detection are included at ½ of the DL; see Database Documentation).  Missing data and nondetected values result with a detection limit greater than the Level II SQT are excluded from the output.

· Pre-Defined Query Note: To see an example of this output, you may run QrySelectChemData (Section 3.1).  You may edit this query directly in Design mode.  

When you select “With full chem value and qualifiers in separate columns” the output will result in a table called qtbl_ChemWide.  Because the table already exists, you will be asked if it is acceptable to delete the existing table and overwrite it with the new results.  The only circumstance when you would not want to overwrite the table is if you have run a query previously and wanted to save those results.  In this case, you would copy the table to another name, and then re-run the new sediment chemistry query.  For more information, and to understand the difference between the table output as compared to the query output, see Section 3.2 of this guide.  

The table is formatted so that every chemical is in a column, and the qualifier for that chemical is in the column next to it.  The column heading for each chemical concentration includes the unit (e.g., LEAD_PPM), and the qualifier column includes the chemical code (e.g., LEAD_Q).  In some cases, you might not automatically know what the chemical name is from the chemical code; in this case, refer to lkp – CHEMDICT table for definitions of the chemical codes (refer to Database User Guide here too).  It is likely that not every chemical for the chemical group selected was measured in every sample.  If that chemical was not measured in a particular sample, the field is filled with -888.  Missing data and nondetected values result with a detection limit greater than the Level II SQT are excluded from the output.

If you select “With chems as columns; zero for non-detects,” you will also result in the same table (qtbl_ChemWide).  In this case, both the chemical code and unit are in the column heading (e.g., PCD2378_ngPERkg), the cells contain the reported value except for values reported as below detection, which are filled with zeros.  Missing data and nondetected values result with a detection limit greater than the Level II SQT are excluded from the output.

Finally, if you select “With chems as columns; half DL for non-detects,” you will again result in the same output table (qtbl_ChemWide).  Both the chemical code and unit are in the column heading (e.g., ANTHRACENE_PPB), the cells contain the reported value except for values reported as below detection, which are filled with the ½ of the reported value (MESL_C_CALC).  Missing data and nondetected values result with a detection limit greater than the Level II SQT are excluded from the output.

Please note that if you select a large amount of data from the database (multiple studies, locations, depths, and a chemical group with many parameters), the queries may take several minutes to run.

2.5.2
PAH Source Ratios summary

This query will extracts data for four PAHs, then calculates two sets of PAH ratios.  After selecting Start Query, you will be prompted to pick one or many studies (Figure 2).  Select the studies of interest, and then click on Continue.  The query (QryPAHSource2_CalcRatios) will run with all of the data from the selected studies.  The results show the ratios of phenthrene/anthracene (P/A), and fluoranthene/pyrene (F/P).  

For this query, the chemical concentration value that is queried is the field MESL_C_CALC, containing the full value for data reported above detection, and ½ the reported detection limit for data reported below detection. It restricts the selection to records with reported concentrations (no missing values), and excludes samples that do not pass the Level II SQT criteria for data reported as below detection (MESL_EXCLUDE_HIGH ND <> “X”). In addition, it excludes samples that do not fall within one of the desired depth intervals (e.g., “Other”). 

· Pre-Defined Query Note: The PAH quotient query is generated from several different queries and are available directly for the user.  To see a description of the queries, please see Section 3.0.

2.5.3
Mean PEC Quotient summary

This query will summarize the Mean PEC quotient for each sample, and reports them organized by depth interval and PEC-Q risk classification.  A lookup table (lkp – QryPEC_Class) was generated that relates a unique Mean PEC-Q to a risk classification based on the intervals of <0.1 (low), ≥0.1 to ≤0.6 (moderate), and >0.6 (high). These classifications are also selected as part of this query. 

After selecting Start Query, you will be prompted to pick one or many studies (Figure 2).  Select the studies of interest, and then click on Continue.  The query (QryPEC_Q2_Crosstab) will run with all of the data from the selected studies, and is organized by Area, StudyID, StationID, and SampleID.  The risk classifications are reported for three depth intervals: 0-5, 0-10, and 0-15.  The query excludes samples with no Mean PEC quotient reported.  

· Pre-Defined Query Note: The mean PEC quotient query is generated from several different queries and is available directly for the user.  To see a description of the queries, please see Section 3.0.

2.5.4
Sediment chemistry results compared to MN SQTs

This query compare surface sediment chemistry to Level I and II SQTs (sediment quality thresholds) for the state of Minnesota, by showing if each value is lower than (LT) or greater than (GT) the SQT.  After selecting Start Query, you will be prompted to pick one or many studies (Figure 2).  Select the studies of interest, and then click on Continue.  The query (QrSQT1&2_Union_Crosstab) will run with all of the data from the selected studies.  Organized by Area, StudyID, StationID, and SampleID.  The risk classifications are

The query selects all surface samples (upper depth = 0 cm) and chemicals.  The chemical concentration value that is queried is the field MESL_C_CALC, containing the full value for data reported above detection, and ½ the reported detection limit for data reported below detection. It restricts the selection for records with reported concentration (no missing values), and excludes records that do not pass the Level II SQT criteria for data reported as below detection (MESL_EXCLUDE_HIGH ND <> “X”).   The data that are retrieved are linked and sorted by depth interval, then by StudyID, StationID, SampleID, and Chemcode.  The Level I and Level II exceedences are shown as separate columns at the end of the query.

3.0
Pre-Defined Queries and Data Export Options
The pre-defined queries are discussed throughout the guide (see Section 1.3).  Additional description, however, especially for multiple queries, would be useful for the user (Section 3.1).  The Query Interface results in either new tables or queries.  The differences between these, and guidance for exporting these data to other software programs (e.g., spreadsheets, GIS), are discussed in Section 3.2.

3.1
Pre-Defined Queries

The pre-defined queries available for the user to open, run, and edit include:

· QryBenthicData

· QryBioassayData

· QrySelectChemData

· PAH source ratio query (multiple queries)

· Mean PEC quotient query (multiple queries)

You may run or edit any of these queries, as described in Section 1.3.  Two of the queries, however, are actually a series of queries, numbered in sequential order. Because each subsequent query calls the previous query, it is only necessary to run the final query (this results in each query being run in order). Each query step was saved so that the user could alter the criteria during each step, if necessary. 

All of the queries are in the database and start with the preface ‘Qry.’ Instructions on how to run each query, the nomenclature used, and the assumptions made during the formation of each query are documented in each specific query description below. 

QryBenthicData - This single query simply extracts all of the mean benthic community data (mean, standard deviation, and sum) for a specific metric.  Currently, the category selected is Taxonomic Group, the metric Total Abundance, with the unit of organisms/m2 (org/ m2).  

There are two ways of editing this query.  First, you may edit the selected metric or unit in Design Mode.  Open the query in Design Mode, and then edit the field directly using the specific options in the table lkp – BENTHOSMETRICS.  Second, in Design Mode, remove all of the variables in the Criteria row. Then run the query so it is in DataSheet mode. This will bring up all of the data records. Then the user can filter the data on specific fields using the ‘Filter by Selection’ or ‘Filter by Form’ buttons. See MS Access documentation on how these functions work. 

QryBioassay - This single query simply extracts all of the sediment toxicity data, and sorts the data by Species, Endpoint, and MESL_Toxicity code. Other fields selected (including the standard fields) include the Effect value (Effectval), the control-adjusted effects value (Ctrladj), the originally reported significance (Sigeffect), the TestID, and the medium of the test (sediment, elutriate, etc.).  You may edit or filter the query as described for QryBenthicData above.  

QrySelectChemData - This single query simply extracts all of the sediment chemistry data, and sorts the data by the Area field (Database User Guide). The chemical concentration value that is queried is the field MESL_C_CALC, containing the full value for data reported above detection, and ½ the reported detection limit for data reported below detection. It restricts the selection for records with reported concentration (no missing values), and excludes records that do not pass the Level II SQT criteria for data reported as below detection (MESL_EXCLUDE_HIGH ND <> “X”). After Area, the data are sorted by StudyID, StationID, SampleID, and Chemcode. 

PAH Source Ratios - The PAH Source Ratio query series is prefaced by “QryPAHSource.”  To create a table of PAH source ratios sorted by depth interval, it is only necessary to run the final query “QryPAHSource1_CalcRatios.” A description of each query and any associated assumptions is listed below. 

QryPAHSource1_aSelectData - This query selects all samples with the four relevant PAH compounds. The chemical concentration value that is queried is the field MESL_C_CALC, containing the full value for data reported above detection, and ½ the reported detection limit for data reported below detection. It restricts the selection to records with reported concentrations (no missing values), and excludes samples that do not pass the Level II SQT criteria for data reported as below detection (MESL_EXCLUDE_HIGH ND <> “X”). In addition, it excludes samples that do not fall within one of the desired depth intervals. 

QryPAHsource1_aSelectData_Crosstab - This takes the selected data from the first query, checks to make sure that there are no missing PAHs for any particular sample, and then formats them so that the PAHs are reported across the top of the table in separate columns. The depth interval and coordinates are also carried forward. 

QryPAHSource1_CalcRatios – This query is the final (and only necessary) query that is run to generate a table of PAH ratios for each sample, sorted by depth interval. It derives the PAH values from the previous cross-tab query. 

Mean PEC Quotient Query – This series of Mean PEC quotient queries is prefaced by “QryPEC_Q1.”  To create a table of Mean PEC quotients with risk classifications, it is only necessary to run the final query “QryPEC_Q1_Crosstab.” A description of each query and any associated assumptions is listed below. 

QryPEC_Q1 – This query selects all samples with a calculated PEC-Q (<> -99999), and retrieves them linked to both depth interval (as described in PAH query), and by PEC-Q classification. A new lookup table (lkp – QryPEC_Class) was generated that relates a unique Mean PEC-Q to a risk classification based on the bins of <0.1 (low), ≥0.1 to ≤0.6 (moderate), and >0.6 (high). These classifications are also selected as part of this query. Note the user can change either the depth code or the risk classification for this query by editing the lookup tables directly, and then re-running the query. 

QryPEC_Q1_Crosstab – This query organizes the data selected above by depth interval, and then notes the risk classification for each sample. The actual output format will depend on the kind of map that is to be generated from the data. Coordinate information are also selected to aid in the mapping exercise. 

3.2
Options for Saving and Export of Query Output

Most of the queries developed for the Query Interface result in a Query object; only the Sediment Chemistry query results in a table (qtbl_ChemWide; Section 2.5.1).  The difference between a query and a table is that a query is a virtual table – it is created from data stored in permanent tables on your hard drive.  You can open a table and modify the field names or types; a query generates a set of data each time it is run.  You may export data into a file outside of Access for either type of object; instructions for this are provided below.  

Save table data - The advantage of a table is that it is more permanent, you can save a table that you have created, and then create further queries from that table.  For example, if you want to save your results when you create the qtbl_ChemWide from the Query Interface, you can save it to a new name, and then the table will be there for future analysis sessions.  To rename the output in qtbl_ChemWide, right click the name in the Tables window, Copy the table, and Paste it with a new name.  See the user documentation for Access for further information.

Generate table data - If you want to generate a table from any of the queries, simply open the query in Design Mode, go to the menu item Query, and select Make-table query.  When you run this query, it will create a table that you can name and save in your own database.

Exporting data – If you want to export the results of your query or table into Excel, choose the menu item File, then select Export.  You have a wide variety of options (Excel, dbase, text).  For using in GIS, either dbase or text is generally the preferred option; see GIS documentation for further information. 
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