Water Quality Data Management Tool for ArcView 3.x

The Water Quality Data Management Tool Extension will allow the user to store water quality related data into ArcView using a relational database structure similar to the Geodatabase model in ArcGIS. The extension was developed for use by New York State County Water Quality Coordinating Committees, but can be used by any agency or group to manage and store water quality data.
Save the extension file (wqtool.avx) in the EXT32 folder under the ESRI directory: C:\ESRI\AV_GIS30\ARCVIEW\EXT32

Open ArcView and load the Water Quality Data Management Extension

Click File > Extensions 
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Check the box next to the Water Quality Extension to enable the tool and click OK.
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This will load the extension. The extension will add a dropdown menu and four buttons to a View window.
To begin using the tool, the user must load the necessary data layers. Click the WQCC GIS dropdown menu and click Load Layers.
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The Load Layer Form dialog will open. First set the location for the Water Quality Sample Point shapefile. If you already have an existing and compatible shapefile then you can load it here. 
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When you click the open folder button you will open the layer options dialog. Choose New Shapefile.
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Do the same for the Water Quality Data File and Macro-Invertebrate Data File. These are both external dBASE IV database files that will be the relational database.

Next Load the image index files that will be used to locate sampling points. You can load Aerial Imagery (DOQs) and/or Topo maps (DRGs) for background base maps using this option. The index shapefiles that are loaded must be located in the same directory as the image files. Works with SID and TIF images.
Click OK and the shapefiles and databases will be created and loaded into a view window.

Once the required data files have been loaded, the user can begin to enter water quality sampling locations and data. Below is a button overview.
Button Reference – Buttons are configured in a button dropdown in the view window. Click and hold the mouse button to display button dropdown.
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Add a water sampling location point

Delete a water sampling location point
Open the water quality (chemistry) data entry dialog
Open the macro-invertebrate data entry dialog
[image: image27.png]Bemave Layers
Create Lapaut
Dpen WHCC IS Data Repotts

dd Poin via Lat/Lon Location
‘Add Poin(s) via GPS Text Fle

Togge Selecton Tolerance





Add an aerial image (DOQ) by clicking in the view window

Remove an aerial image (DOQ) by clicking in the view window
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Add a Topo Map (DRG) by clicking in the view window

Remove Topo Map (DRG) by clicking in the view window
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Lat/Lon Tool 
The user will use these tools to create and enter GIS data. Using the DOQ and DRG buttons the user can add and open base maps which will aid in locating sampling points. When the user has zoomed in to the desired location, click the Add Water Quality Sampling location button.  Click Yes to the confirmation dialog that opens.
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Your mouse curser will become a circle with a cross-hair inside. Create the GIS point by clicking on the base map in the view. This will make the Sampling Point shapefile editable and will add the new point feature. To add data to that point, the user must click on the Water Quality Data Form button and click Yes to the confirmation dialog.
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This will again change the mouse curser to a cross-hair. Click on the sampling point you created and the data entry dialog will open. If you do not get the cross-hair directly over the point, you will get an error box.
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The water quality data entry dialog or the Layer Attributes Entry Form is where the user will input the site information and sampling data. The sampling point that you created will be given a site id in this form. The Site Id is the unique identifier for the point shapefile and database.
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NOTE:  UNDERSTANDING TIME SERIES IS VERY IMPORTANT FOR ACCURATE RECORD KEEPING
The Time Series is a feature that allows the creation of multiple records for a single sampling site.  Since water quality data is collected over a period of time from the same location, we need a way to store multiple records for the same point. The multiple records are stored in a separate table that is linked to the shapefile attribute table by Site Id.
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In the above figure, the point attrinute table "streampoints.dbf" only stores a few fields related to the point feature. The attribute table is linked to a second table called "pointdata.dbf" which contains the data entered into the data entry form. By linking the two tables, one site can be linked to multiple records as highlighted above for site My Site 1.

When a sample location point is created, a single record is created in the point attribute table with default Site ID and Time Series values that must be renamed.  When opening any dialog box for the first time after the sample point is created, rename the Site ID in sequential order and the Time Series as a date. For example, if the sample date is from July 2005, then make the Time Series 05-7.  After you have designated a Site ID and Time Series, continue filling out the relevant information about the sample site and the water quality data. 
Once you have entered the data, click Save and the following windows will open to confirm the Site Id and Time Series changes.
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The user can enter new water quality data records as they are collected for the same site. Click on the Water Quality Data Form button as before and click Yes to the confirmation dialog.
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This will again change the mouse curser to a cross-hair. Click on the sampling point. This time a different dialog box will open prompting the user to chose whether to create a new record, delete and existing record or edit and existing record. If you choose to edit and existing record, a dialog box will open prompting the user to choose which Time Series to open. 
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Choose the Time Series you wish to open and the data entry dialog box will open and the previously entered data will be populated into it. You can edit or cancel out. If you want to add a new data record, choose create a new record and a blank data entry dialog box will open. Notice that you cannot change the Site ID, but can only change the Time Series for the new record.
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If more than one Time Series is present for a site, a third option will appear in the opening menu for a site.  "Delete an Existing Record" will allow the deletion of one Time Series record for a site while leaving the others untouched.  The deletion is permanent and all data in that particular Time Series will be lost.  
Macro-Invertebrate Analysis Data Entry Form
To enter macro-invertebrate sampling data for a sample location point, click on the Macro-Invertebrate Data Form button and click Yes to the confirmation dialog.
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Click on the sampling point you created with the cross-hairs and the Macro-Invertebrate Sampling data entry dialog will open.
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All of the previously entered sample site information is carried over except the Time Series. The user must enter the Time Series. Then enter the individual data for the 100-organism sample. See the sample protocol document for details. Once the number of individuals is entered, click the checkbox to the right of the Biotic Index box to calculate the Biotic Index for this sample. Be sure the organism count totals 100. Click the checkbox to calculate Percent Model Affinity and EPT for this sample. The user may link two pictures of the ample site by mapping to the folder where the images are stored and choosing the image file. 

When finished entering the data, the user can generate a sample report for this Time Series. Click the Write Report button. Choose a location and name for the report file. If you want to open the report to view, click Yes.
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You will be prompted to choose which version of the report to open. The report is automatically created as a Microsoft Word document and an HTML file that can be viewed in Internet Explorer or any browser.
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The user can edit existing data records or enter new records just as the water quality data detailed previously. 

Other features located on the dropdown menu.
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Remove layers will delete all themes from the view window.
Creates a simplified custom layout.

Opens a database file

Add point as a graphic or shape from user entered lat/lon
Add point by importing GPS created text file
Set a selection tolerance when centering cross-hair curser on point
Zoom to a user defined site id
Add Point via Lat/Lon Location 
Click on Add Point via Lat/Lon Location from the WQCC GIS dropdown menu. Enter the latitude and longitude in decimal degrees or degrees-minutes-seconds. Choose whether the point will be added to the water quality sampling theme or just as a graphic.
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Add point(s) by GPS Text File

Click on Add point(s) by GPS Text File the WQCC GIS dropdown menu. Choose the text file that contains the point data. Data can be stored in DBF, TXT or CSV. See format below.
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Select the X and Y fields just as you would if you were creating an Event Theme.
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The Lat/Lon Button allows the user to click anywhere in the View window and see the Lat/Lon coordinates in decimal degrees and degrees-minutes-seconds. Click the button and click OK to the confirmation dialog that opens. Click the point to identify.
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The coordinates are returned in a dialog box.
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Click OK and another confirmation dialog will open asking if you want to create a point at this location.
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If you click Yes it will dump the coordinates into the Add Point via Lat/Lon Location dialog and follow that routine to create the graphic or feature point.

Data Dictionary
ChemData.dbf

	Water Quality Data - Layer Attributes Entry Form
	
	

	
	
	
	
	

	Subject
	Field
	Description
	Format 1
	Format 2

	General Info
	
	
	

	
	ID
	GIS Id
	Text
	

	
	SITEID
	Site Id
	Text
	

	
	TS
	Time Series
	Text
	

	
	SITEIDTS
	Concatenated fields (SiteID + TimeSeries)
	Text
	

	
	RECENTTS
	Most Recent Time Series indicator
	Text
	

	
	NEWREC
	New Record indicator
	Text
	

	
	SAMPDATE
	Sample Date
	Date
	

	
	SAMPTIME
	Sample Time
	Time
	

	
	ANALDATE
	Analysis Date
	Date
	

	
	SURVEYOR
	Surveyor - sample collector
	Text
	

	
	STRMNAME
	Stream Name
	Text
	

	
	LENGTH_M
	Reach Length (Meters)
	Number
	x.xx

	
	LENGTH_KM
	Reach Length (Kilometers)
	Number
	x.xx

	
	LENGTH_FT
	Reach Length (Feet)
	Number
	x.xx

	
	LENGTH_MI
	Reach Length (Miles)
	Number
	x.xx

	
	COUNTY
	County
	Text
	

	
	TOWN
	Town
	Text
	

	
	USGSQUAD
	USGS Quadrangle
	Text
	

	
	DECUSCQUAD
	DEC/USC Quad
	Text
	

	
	HUANUM
	11 Digit HUC Number
	Text
	

	
	HUANAME
	11 Digit HUC Name
	Text
	

	
	IMAGE
	Site Image (file path)
	Text
	

	
	LAT
	GIS Calculated Latitude
	Number
	x.xxxxx

	
	LON
	GIS Calculated Longitude
	Number
	x.xxxxx

	
	GPSLAT
	GPS Derived Latitude
	Number
	x.xxxxx

	
	GPSLON
	GPS Derived Longitude
	Number
	x.xxxxx

	
	NOTES
	Notes (256 characters)
	Memo
	

	Water Quality Data
	
	
	

	
	AIRTEMP
	Air Temperature (F)
	Number
	x.xx

	
	TEMP
	Water Temperature (F)
	Number
	x.xx

	
	PH
	pH
	Number
	x.xx

	
	SPECCOND
	Conductivity (uS/cm)
	Number
	x.xx

	
	DO
	Dissolved Oxygen (mg/L)
	Number
	x.xx

	
	DOPCTSAT
	DO % Saturation (%)
	Number
	x.xx

	
	SS
	Turbidity (mg/L)
	Number
	x.xx

	
	ALKALIN
	Alkalinity (mg/L)
	Number
	x.xx

	
	FECAL
	Fecal Coliform (CPU/100ml)
	Number
	x.xx

	
	HARDNESS
	Hardness (ppm)
	Number
	x.xx

	
	ACIDITY
	Acidity (mg/L)
	Number
	x.xx

	
	CHLOR
	Chlorides (ppm)
	Number
	x.xx

	
	NO3
	Nitrates - NO3 (mg/L)
	Number
	x.xx

	
	NO2
	Nitrites - NO2 (mg/L)
	Number
	x.xx

	
	NH4
	Ammonia - NH4 (mg/L)
	Number
	x.xx

	
	NH3
	Ammonium - NH3 (mg/L)
	Number
	x.xx

	
	PB
	Lead (ug/L)
	Number
	x.xx

	
	BOD
	Bio Oxygen Demand - BOD (mg/L)
	Number
	x.xx

	
	ORGANICN
	Organic Nitrogen (mg/L)
	Number
	x.xx

	
	TOTALN
	Total Nitrogen (mg/L)
	Number
	x.xx

	
	PHOS
	Phosphorus (mg/L)
	Number
	x.xx

	
	FLOW
	Flow - Discharge (gpm)
	Number
	x.xx

	
	AL
	Aluminum (mg/L)
	Number
	x.xx

	
	MN
	Manganese (mg/L)
	Number
	x.xx

	
	IRON
	Iron (mg/L)
	Number
	x.xx

	
	SULFATE
	Sulfate (mg/L)
	Number
	x.xx

	
	OTHER
	Other
	Number
	x.xx


MinvertData.dbf
	Macro Invertebrate Data - Layer Attributes Entry Form
	
	

	
	
	
	
	

	Subject
	Field
	Description
	Format 1
	Format 2

	General Info
	
	
	

	
	ID
	GIS Id
	Text
	

	
	SITEID
	Site Id
	Text
	

	
	TS
	Time Series
	Text
	

	
	SITEIDTS
	Concatenated fields (SiteID + TimeSeries)
	Text
	

	
	RECENTTS
	Most Recent Time Series indicator
	Text
	

	
	NEWREC
	New Record indicator
	Text
	

	
	SAMPDATE
	Sample Date
	Date
	

	
	SAMPTIME
	Sample Time
	Time
	

	
	ANALDATE
	Analysis Date
	Date
	

	
	SURVEYOR
	Surveyor - sample collector
	Text
	

	
	STRMNAME
	Stream Name
	Text
	

	
	LENGTH_M
	Reach Length (Meters)
	Number
	x.xx

	
	LENGTH_KM
	Reach Length (Kilometers)
	Number
	x.xx

	
	LENGTH_FT
	Reach Length (Feet)
	Number
	x.xx

	
	LENGTH_MI
	Reach Length (Miles)
	Number
	x.xx

	
	COUNTY
	County
	Text
	

	
	TOWN
	Town
	Text
	

	
	USGSQUAD
	USGS Quadrangle
	Text
	

	
	DECUSCQUAD
	DEC/USC Quad
	Text
	

	
	HUANUM
	11 Digit HUC Number
	Text
	

	
	HUANAME
	11 Digit HUC Name
	Text
	

	
	IMAGE
	Site Image (file path)
	Text
	

	
	LAT
	GIS Calculated Latitude
	Number
	x.xxxxx

	
	LON
	GIS Calculated Longitude
	Number
	x.xxxxx

	
	GPSLAT
	GPS Derived Latitude
	Number
	x.xxxxx

	
	GPSLON
	GPS Derived Longitude
	Number
	x.xxxxx

	
	NOTES
	Notes (256 characters)
	Memo
	

	Macro Invertebrate Data
	
	

	
	MAYFLY
	Mayfly Count
	Number
	x

	
	MFTBV
	Mayfly Biotic Value
	Number
	x

	
	STONEFLY
	Stonefly Count
	Number
	x

	
	SFTBV
	Stonefly Biotic Value
	Number
	x

	
	CADDISFLY
	Caddisfly Count
	Number
	x

	
	CFTBV
	Caddisfly Biotic Value
	Number
	x

	
	DOBSONFLY
	Dobsonfly Count
	Number
	x

	
	DFTBV
	Dobsonfly Biotic Value
	Number
	x

	
	RIFBEETLE
	Riffle Beetle Count
	Number
	x

	
	RBTBV
	Riffle Beetle Biotic Value
	Number
	x

	
	WATERPENNY
	Water Penny Count
	Number
	x

	
	WPTBV
	Water Penny Biotic Value
	Number
	x

	
	BEETLELRVA
	Beetle Larva Count
	Number
	x

	
	BLTBV
	Beetle Larva Biotic Value
	Number
	x

	
	CRNFLYLRVA
	Cranefly Count
	Number
	x

	
	CLTBV
	Cranefly Biotic Value
	Number
	x

	
	SCUD
	Scud Count
	Number
	x

	
	SCUDTBV
	Scud Biotic Value
	Number
	x

	
	CLAM
	Clam Count
	Number
	x

	
	CLAMTBV
	Clam Biotic Value
	Number
	x

	
	CRAYFISH
	Crayfish Count
	Number
	x

	
	CFTBV
	Crayfish Biotic Value
	Number
	x

	
	DRAGONFLY
	Dragonfly Count
	Number
	x

	
	DGFTBV
	Dragonfly Biotic Value
	Number
	x

	
	DAMSELFLY
	Damselfly Count
	Number
	x

	
	DMFTBV
	Damselfly Biotic Value
	Number
	x

	
	BLACKFLY
	Blackfly Count
	Number
	x

	
	BFTBV
	Blackfly Biotic Value
	Number
	x

	
	MIDGE
	Midge Count
	Number
	x

	
	MIDGETBV
	Midge Biotic Value
	Number
	x

	
	SNAIL
	Snail Count
	Number
	x

	
	SNAILTBV
	Snail Biotic Value
	Number
	x

	
	SOWBUG
	Sowbug Count
	Number
	x

	
	SBTBV
	Sowbug Biotic Value
	Number
	x

	
	LEECH
	Leech Count
	Number
	x

	
	LEECHTBV
	Leech Biotic Value
	Number
	x

	
	AQWORM
	Aquatic Worm Count
	Number
	x

	
	AWTBV
	Aquatic Worm Biotic Value
	Number
	x

	
	TOTALMI
	Total Count
	Number
	x

	
	TOTALTBV
	Total Biotic Value
	Number
	x

	
	BIOTICINDX
	Calculated Biotic Index
	Number
	x

	
	PMA
	Calculated Percent Model Affinity
	Number
	x

	
	EPT
	Calculated EPT
	Number
	x

	Sample Site Images
	
	
	

	
	PIC1
	Sample site image 1 (file path)
	Text
	

	
	PIC2
	Sample site image 2 (file path)
	Text
	


	EPT Richness Worksheet

	EPT Groups
	# of Species in Sample

	Mayflies
	 

	Stoneflies
	 

	Caddisflies
	 

	TOTAL # of EPT
	 


	EPT Species Ranges

	> 10
	Excellent

	6-10
	Good

	2-5
	Fair

	< 2
	Poor


	Biotic Index Worksheet
	
	

	Organism
	# Individuals
	Biotic Value
	Total BV

	Mayfly
	 
	10
	B2xC2

	Stonefly
	 
	10
	B3xC3

	Caddisfly
	 
	10
	B4xC4

	Dobsonfly
	 
	10
	 

	Riffle Beetle
	 
	10
	 

	Water Penny
	 
	10
	 

	Beetle Larva
	 
	8
	 

	Cranefly Larva
	 
	8
	 

	Scud
	 
	6
	 

	Clam
	 
	6
	 

	Crayfish
	 
	6
	 

	Dragonfly
	 
	6
	 

	Damselfly
	 
	6
	 

	Blackfly
	 
	6
	 

	Midge
	 
	5
	 

	Snail
	 
	4
	 

	Sowbug
	 
	2
	 

	Leech
	 
	2
	 

	Aquatic Worm
	 
	0
	 

	TOTALS
	100
	XXX
	SUM/10


	Water Quality Ranges

	> 79
	Excellent

	60-79
	Good

	40-59
	Fair

	< 40
	Poor


	Percent Model Affinity Calculation Worksheet

	Groups
	# in Sample
	# in Model
	Absolute Diff

	Mayflies
	 
	40
	 

	Stoneflies
	 
	5
	 

	Caddisflies
	 
	10
	 

	Midges
	 
	20
	 

	Beetles
	 
	10
	 

	Worms
	 
	5
	 

	All Others
	 
	10
	 

	TOTALS
	100
	100
	 


	Suggested Ranges of PMA Values for Streams in NYS

	> 64
	Excellent

	50-64
	Good

	35-49
	Fair

	< 35
	Poor


