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C. Data Entry

Official submission of data to the database can occur in two ways: 1) by form entry and 2) by batch loading by the DMT.  Once loaded, these data will reside in the temporary side of the database.  Completeness checks will be accomplished in part by comparing the loaded data with the Work Order and in coordination with the DMT liaison and the Regional Board Staff requesting the work, as they have the best understanding of the study design.  Projects are considered complete when all results are entered in the database for a specific sample.  Any SWAMP participants can have access to this draft data by contacting their DMT liaison.

The draft data is then verified for quality assurance checks.  Once this process has been completed the data is certified complete and will be transferred to the permanent side of the database. The data is now considered “final” data. 

D. Field Data Entry

This section of the SWAMP Database Manual will address the suggested method of data submission to the SWAMP Database, which is by form entry.  There are also form data entry webinar trainings available on the SWAMP DMT website.

1. Programs Needed for SWAMP Data Entry Forms

The programs needed for SWAMP Database data entry should be set up on the User’s computer and can be organized under a folder titled SWAMP Database for ease of use.  

For water quality and tissue field data entry, the three programs necessary to run the Database and Forms Entry Program are (1) the database itself SW_RegX_v25_DATE.mdb, where X refers to the SWAMP regional board number or agency where applicable and DATE refers to the most recent date of the database, (2) the SWAMP Query file SWAMP_SQL_Queries_v2.5_DATE, where DATE refers to the most recent date of the query file, and (3) a file called SWAMPsys_v25_DATE.mdw, where DATE refers to the most recent date of the permissions file which is responsible for maintaining permissions access to the other programs.

For bioassessment field data entry, there are three programs necessary to run the Database and Forms Entry Program.  If data entry is through a SWAMP replicated database, the user will need a SWAMP database itself (SW_RegX_v25_DATE.mdb, where X refers to the SWAMP regional board number where applicable and DATE refers to the most recent date of the database) and a file called SWAMPsys_v25_DATE.mdw where DATE refers to the most recent date of the permissions file which is responsible for maintaining permissions access to the other programs.  If data entry is through a non-replicated SWAMP shell database, the user only needs the shell database and not the permissions file.  Both scenarios require the front-end SWAMP Bioassessment (BA) Field Entry forms (SWAMP_BA_FieldForm_X_DATE where X is the version of the forms and DATE refers to the most recent date of the forms).

When the SWAMP Database is initially installed on the user’s computer, the SWAMP DMT liaison will ensure that User Permissions files are set up correctly.  Each time an updated version of the database program is received, the user may need to perform some set-up activity, see Database Usage - Microsoft Access Setup for instructions.

Until further notice:  Please do not use the Microsoft Access 2007 or 2010 version with any SWAMP applications.  There is difficulty syncing with databases that have used the 2007 or 2010 version.

2. Template Needed Before Data Entry

a.  Station Template

The Station Template is available online at http://swamp.mpsl.mlml.calstate.edu/resources-and-downloads/database-management-systems/swamp-25-database/templates-25#Stations.
b. Formatting the Data

A Microsoft Excel template exists for users to use to format the station information in a manner that can be easily loaded into the SWAMP database.  This section will discuss each of the fields in the template and how to populate them.

All valid LookUp list values are available at http://checker.swamp.mpsl.mlml.calstate.edu/SWAMP_Checker/LookUpLists.php.  At any time, if the necessary field does not appear in the LookUp list, the SWAMP Data Management Team (DMT) must be contacted for new value consideration and to possibly have it added to the LookUp list.

In cases where a station is close to an existing site, the existing StationCode along with the target latitude and longitude should be used if possible to successfully combine data from different projects collected at the same site.  A new StationCode can be created if there is sufficient reason and/or distance from the existing StationCode however using the existing site is preferred for data comparability.

Once a StationCode and associated target latitude and longitude is established, any changes to fields associated with that station (listed in the station template) must be coordinated with the DMT liaison and the site user and/or the StationSource when possible.  This is important because there may be existing data linked to the site which needs to be preserved.  

i. Stations Template Worksheet

There is one worksheet that must travel with the data for the data package to be considered complete.  It holds all station information, and should be named Stations in a worksheet tab.  Each record in this sheet represents an individual station.  Please note that all fields are required to have data except when otherwise noted below.  Examples of special types of samples are listed in the Special Circumstances section.
	Template Field Name
	LookUp List
	Description & Business Rules

	StationSource
	VariableCodesLookUp
	StationSource is the agency or project that created the station; from StationSourceList in VariableCodesLookUp.

BR: Once a StationCode and associated target latitude and longitude is established, any changes to fields associated with that station (listed in the station template) must be coordinated with the DMT liaison and the site user and/or the StationSource when possible.  This is important because there may be existing data linked to the site which needs to be preserved.


	Template Field Name
	LookUp List
	Description & Business Rules

	StationCode
	StationLookUp
	StationCode represents a unique sampling site in a sampling design. A single waterbody may have multiple stations.

BR: StationCode should represent a geographic location not a geographic location combined with a replicate reference. There cannot be multiple StationCodes and/or StationNames in the StationLookUp with the same target latitude/longitude coordinates.

The format for the unique alphanumeric description of the station is ###ABC123, where ### is the first 3 digits preceding the decimal in the Calwater Watershed ID Number from CALWater221 data layer and ABC123 is a minimum of 3 and a maximum of 6 character length combination of an alphanumeric description of the Station. One example is 103SM6897 which is Regional Board/Hydrologic Unit Number 103 and an abbreviated code to indicate “Smith River above South Fork”.  Another example is 304SOK which is Regional Board/Hydrologic Unit Number 304 and an abbreviated code to indicate "Soquel Creek at Knob Hill Parking Lot".

If the correct Hydrologic Unit is not known, populate the first number with the regional board number; i.e. the station is known to be in California Regional Water Board 3, the StationCode would be 300###### or 300###. If the station is not in California (Nevada, Arizona, Oregon, Mexico, etc.), the Regional Board/Hydrologic Unit Number is 000, for example 000MLP1xx.

	StationName
	
	StationName is the name of the StationCode and must be unique within the StationLookUp table.

BR: Where possible, spell out symbols such as ~ and @. 

On randomly generated sites, use the waterbody name and location in the station name to create a meaningful name, i.e. 'San Gabriel at Random Site 3' is not as descriptive as 'San Gabriel approximately 0.2 mi above West Fork'.

	StationDescr
(Not Required)
	
	StationDescr is the description of the StationCode which is used to help further describe the station location.

	Template Field Name
	LookUp List
	Description & Business Rules

	GeometryShape
	VariableCodesLookUp
	GeometryShape is the physical shape of the station; e.g. Line, Point, Line Centroid, Polygon, Polygon Centroid; see GeometryShapeList in VariableCodesLookUp.  This field helps to describe the shape that is represented by the target latitude and longitude conditions; i.e., if the target latitude/longitude represents the center of a polygon, then the GeometryShape is a Polygon Centroid. 

BR: SWAMP station codes are represented by only one target coordinate even if the geometry shape is not a point, e.g. Line, Polygon.

	EventType1
	
	EventType1 is used in queries and forms to limit output to a subset of results; e.g., BA, TI, WQ.

	EventType2
(Not Required)
	
	EventType2 is used in queries and forms to limit output to a subset of results; e.g., BA, TI, WQ.

	EventType3
(Not Required)
	
	EventType3 is used in queries and forms to limit output to a subset of results; e.g., BA, TI, WQ.

	LocalWatershed
(Not Required)
	
	LocalWatershed is the local watershed of the station, supplied by the data user with no statewide consistency in this field.

BR: Populate if NHD_24k_v2_Hu_12_Name is null.

	LocalWaterbody
(Not Required)
	
	LocalWaterbody is used with smaller unrecognized creeks that are not found in the NHD file or if the StationSource feels the NHD name is incorrect.

BR: Populate if NHD_24k_GNIS_Name or NHD_100k_2004_Name is null.

	StationComments
(Not Required)
	
	The StationComments field is intended to record any comments relating to the station.

	GageStationID
(Not Required)
	
	GageStationID is the code identifier for the gage station located at or near the station location, if one is present.

	SWRCBWatTypeCode
	WBTypeLookUp
	SWRCBWatTypeCode is the Water Board standard for describing a waterbody; e.g., R_W, R_Un, L_Un, B, E; from WBTypeLookUp.

	Template Field Name
	LookUp List
	Description & Business Rules

	UpstreamArea
(Not Required)
	
	UpstreamArea is the area upstream (measured in km2) that drains to the sampling point.

	State
	VariableCodesLookUp
	State is the two letter code of the state where the station is located; from StateList in VariableCodesLookUp; e.g., CA, OR, NV, AZ.

	DirectionsToStation
(Not Required)
	
	DirectionsToStation are the text directions to the station.

	StationVerBy
	
	StationVerBy is the agency or person who performed the verification of the station information, excluding the GIS and station detail fields.

	StationVerDate
	
	StationVerDate is the date the StationCode and station information was verified, excluding the GIS and station detail fields; in dd/mmm/yyyy format.

	StationVerComments
(Not Required)
	
	The StationVerComments field is intended to record any comments relating to the station verification.

BR: If there are StationGISVerComments that are applicable to the entire Station verification, include those comments here as well as in the StationGISVerComments field.

	CoordinateSource
	VariableCodesLookUp
	CoordinateSource describes the way a coordinate was measured; e.g. Map, GPS; from CoordinateSourceList in VariableCodesLookUp.

	CoordinateNumber
	
	CoordinateNumber is the number of the coordinate recorded at an individual location for the given target coordinate.

BR: SWAMP only records one point per target latitude and longitude so the value is 1.

	TargetLatitude
	
	TargetLatitude is the target latitude of a station in decimal degrees to five decimal places.

	TargetLongitude
	
	TargetLongitude is the target longitude of a station recorded in decimal degrees as a negative number to five decimal places.


	Template Field Name
	LookUp List
	Description & Business Rules

	Datum
	VariableCodesLookUp
	The Datum field records the datum that was used to record the coordinate source (GPS or Map). NAD83 is the recommended datum; from DatumList in VariableCodesLookUp.

	Elevation
(Not Required)
	
	Elevation is the elevation where the station is located; measured in meters.

BR: If Elevation is not recorded, leave field blank.  

	UnitElevation
(Not Required)
	VariableCodesLookUp
	UnitElevation is the unit used to record elevation; from UnitElevationList in VariableCodesLookUp.

BR: SWAMP requires m (meters).

	StationDetailVerBy
	
	StationDetailVerBy is the name of the person that verified the target coordinates.

	StationDetailVerDate
	
	StationDetailVerDate is the date the target coordinates were verified; in dd/mmm/yyyy format.

	StationDetailComments
(Not Required)
	
	StationDetailComments is intended to record any comments relating to the station details including the target coordinates.

	CalWater_2004_CALWNUM
	
	CalWater_2004_CALWNUM is the California Planning Watershed Number based on CalWater 2.2.1; use value from the field CalWNum in CalWater layer.  Format data as #####.######; 10 or 11 digits (includes 6 decimal places).

	CalWater_2004_HUNAME
	
	CalWater_2004_HUNAME or HydrologicUnit is the name of the hydrologic unit based on CalWater 2.2.1.

	CalWater_2004_RB
	VariableCodesLookUp
	CalWater_2004_RB is the Regional Water Quality Control Board (RB) number based on CalWater 2.2.1; use value from the RB field in CalWater layer; from RegionList in VariableCodesLookUp. 

BR: Use a 1-digit integer for Regional Water Quality Control Boards 1 through 9. If the station is outside California or the value is unknown, use 0.


	Template Field Name
	LookUp List
	Description & Business Rules

	Counties_2004_COUNTY
	
	Counties_2004_COUNTY is the name of the county where the station resides.  If the station falls in a waterbody with multiple counties surrounding it, use the closest county or the county deemed applicable by the StationSource; e.g., Region 3 may have a site on the Pajaro River that is closer to Santa Cruz County but prefer to link the station to Monterey County.

	Ecoregion_1987_Level3
(Required for Bioassessment)
	
	Ecoregion_1987_Level3 is the EPA Ecoregion Level 3 classification based on Omernik (1987).

BR: If SWRCBWatTypeCode is a freshwater river and one of the EventTypes is BA, this field is required.  If the station is not checked for this field, do not populate this field.

	HBASA2_1995_NHCODE
(Not Required)
	
	HBASA2_1995_NHCODE is a 5 digit (includes 2 decimal places) NHCode field from the HBasa Data file 2.0; format data as ###.##.

	IBI_NorthCoast_2005_WithinPolygon
(Required for Bioassessment)
	
	IBI_NorthCoast_2005_WithinPolygon specifies if the station falls within the boundaries of the North Coast IBI region; value is True or False.

BR: If SWRCBWatTypeCode is a freshwater river and one of the EventTypes is BA, this field is required.  If the station falls outside of the boundaries, populate this field with False.  If the station is not checked for this field, do not populate this field.

	IBI_SoCal_2005_WithinPolygon
(Required for Bioassessment)
	
	IBI_SoCal_2005_WithinPolygon specifies if the station falls within the boundaries of the Southern California IBI region; value is True or False.

BR: If SWRCBWatTypeCode is a freshwater river and one of the EventTypes is BA, this field is required.  If the station falls outside of the boundaries, populate this field with False.  If the station is not checked for this field, do not populate this field.


	Template Field Name
	LookUp List
	Description & Business Rules

	NHD_24k_v2_GNIS_Name
	
	NHD_24k_v2_GNIS_Name is the name of the waterbody based on National Hydrography Data Reach (NHD) at the 24k scale.  USGS NHD defines NHD_24k_v2_GNIS_Name as the proper name, specific term, or expression by which a particular geographic entity is known.

BR: If the value is null in the NHD layer, populate with None and provide a value for LocalWaterbody.  If the NHD layer is not checked at this scale, do not populate this field.

	NHD_24k_v2_ReachCode
	
	NHD_24k_v2_ReachCode is a 14-digit number based on NHD at the 24k scale. USGS defines NHD_24k_v2_ReachCode as a unique identifier for a ‘reach’. The first eight numbers are the WBD_HUC8. The next six numbers are randomly assigned, sequential numbers that are unique within a HUC8.

BR: If the value is null in the NHD layer, populate with None.  If the NHD layer is not checked at this scale, do not populate this field.

	NHD_24k_v2_Hu_12_Name
	
	NHD_24k_v2_Hu_12_Name is the 12-digit subwatershed region polygon name (HUC12) from the NHD 24k data layer.

BR: If the value is null in the NHD layer, populate with None and provide a value for LocalWatershed.  If the NHD layer is not checked at this scale, do not populate this field.

	NHD_24k_v2_HUC_12
	
	NHD_24k_v2_HUC_12 is the 12-digit subwatershed region polygon (HUC12) from the NHD 24k data layer.  

BR: If the NHD layer is not checked at this scale, do not populate this field.


	Template Field Name
	LookUp List
	Description & Business Rules

	NHD_100k_2004_Name
	
	NHD_100k_2004_Name is the name of the waterbody based on NHD at the 100k scale. USGS defines NHD_100k_2004_Name as the proper name, specific term, or expression by which a particular geographic entity is known.

BR: If the waterbody is a lake or reservoir, use the NHD 100k Lakes and Reservoirs zip file. If the waterbody is a river, stream, or creek, use the NHD 100k River zip file. If the value is null in the NHD layer, populate with None and provide a value for LocalWaterbody.  If the NHD layer is not checked at this scale, do not populate this field.

	NHD_100k_2004_RCH_CODE
	
	NHD_100k_2004_RCH_CODE is a 14-digit number based on NHD at the 100k scale. USGS defines NHD_100k_2004_RCH_CODE as a unique identifier for a ‘reach’. The first eight numbers are the WBD_HUC8. The next six numbers are randomly assigned, sequential numbers that are unique within a HUC8.

BR: If the waterbody is a lake or reservoir, use the NHD 100k Lakes and Reservoirs zip file. If the waterbody is a river, stream, or creek, use the NHD 100k River zip file. If the value is null in the NHD layer, populate with None. If the NHD layer is not checked at this scale, do not populate this field.

	NHD_Plus_CatchmentComID
	
	NHD_Plus_CatchmentComID is the common identifier of an NHD Flowline for the catchment polygon.

BR: If the NHD layer is not checked, do not populate this field.

	StationGISVerBy
	
	StationGISVerBy is the agency or person who performed the verification of the station GIS information (columns AB-AP in the Stations Template).

	StationGISVerDate
	
	StationGISVerDate is the date the station GIS information was verified (columns AB-AP in the Stations Template).


	Template Field Name
	LookUp List
	Description & Business Rules

	StationGISVerComments
(Not Required)
	
	StationGISVerComments are the comments related to the station GIS verification (columns AB-AP in the Stations Template).

BR: If the StationGISVerBy, StationGISVerDate, or StationGISComments apply to more than one GIS field (highlighted light green in the Stations Template), indicate which field it applies to in the comment; e.g., "NHD_100k_v2_Name: No clear NHD #, used closest." If there are StationGISVerComments that are applicable to the entire Station verification, include those comments here as well as the StationVerComments field.


c. GIS Shapefile Layers

Zip files containing GIS shapefile layers are available for use in software such as ArcGIS to help populate fields in the Station Template that are associated with CalWater, Counties, Ecoregion, HBASA, and NHD. GIS shapefile layers are available to download on the DMT website http://swamp.mpsl.mlml.calstate.edu/resources-and-downloads/database-management-systems/swamp-25-database/templates-25/gis-shapefile-layers.
Providing information from the different GIS layers increases the usability of data associated with SWAMP stations for reporting and applications. To insure data integrity, SWAMP prefers this information be populated by the agency that has created the station. If these resources are not available, contact your DMT Liaison. We are working to provide a Station Locator tool to assist in populating this information.
i. CalWater

The purpose of CalWater 2.2.1 is to standardize the boundary delineation, coding, and naming of California watersheds by government agencies. CalWater also cross-references watershed codes implemented by the California Department of Water Resources (DWR), the California State Water Resources Control Board (SWRCB), and Regional Water Quality Control Boards (RWQCB), as well as Hydrologic Unit Codes (HUC) published by the U.S. Geological Survey (USGS) for California and the nation.

The zip file on the DMT website contains the files necessary to open CalWater 2.2.1 in ArcGIS to help populate specific fields in the Station Template.  An Excel file is also available to help populate specific fields if the corresponding CalWater information is known.

ii. Counties

The Counties zip file contains the shapefiles for California counties in ArcGIS to help populate specific fields in the Station Template. 

iii. Ecoregion

Ecoregions denote areas within which ecosystems (and the type, quality, and quantity of environmental resources) are generally similar.  These general purpose regions are critical for structuring and implementing ecosystem management strategies across federal agencies, state agencies, and nongovernmental organizations that are responsible for different types of resources within the same geographical areas (Omernik et al. 2000, McMahon et al. 2001).
The zip file on the DMT website contains the shapefiles for the EPA Ecoregion Level 3 classifications based on Omernik (1987).  The image of California with the Regional Water Board boundaries provides a starting point for determining a station’s ecoregion. 
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iv. IBI (Index of Biological Integrity)
The IBI zip file on the DMT website contains the shapefiles delineating the North Coast and Southern California IBI boundaries. Stations sampled for bioassessment that fall within each boundary can have the corresponding IBI calculated. Stations that fall outside of the IBI boundary but within the same Ecoregion should use caution when interpreting results if the IBI calculation is performed. As more IBI layers are added, the DMT will make these maps and shapefiles available.
The image of California with the Regional Water Board boundaries provides a starting point for determining a station’s IBI boundary.
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v. HBASA

The Hydrologic Basin information (hbasa2) was prepared by the California Department of Fish and Game (DFG) as a task within an inter-agency agreement for Geographic Information System (GIS) support to the California State Water Resources Control Board (SWRCB) Non-Point Source (NPS) Unit. Hbasa2 is a statewide version of the Teale GIS Technology Center (Teale) County Library data layer for hydrologic basins, called hbasa.
The zip file on the DMT website contains the shapefiles for the hbasa2 information needed to populate fields in the Station Template.

vi. NHD Data Layers

SWAMP is requiring expanded National Hydrography Data Reach information. At a minimum, SWAMP would like the 24k fields populated; however, preferably, attributes from all three layers will be populated (NHD 24K, NHD 100K, and NHD Plus).
(a) NHD 24k
Use the image of California with the Regional Water Board boundaries to help determine the appropriate parsed four digit pre-stage NHD 24k sub region data layer (derived from http://nhd.usgs.gov/) to download either shapefiles (for use with ArcGIS or other GIS programs) or geodatabases (for use with ArcGIS) based on the approximate station location. After downloading the correct NHD 24k data layers zip file, extract the folder within it to a location on your computer. Then access this folder through ArcGIS to add the appropriate geodatabase layer to your Project file. To obtain the Reach information, open Hydrography and then NHDFlowline to add the blue line layer. To obtain the HUC 12 information, open WBD and then WBD_HU12 to add the polygon layer.  For more information, reference http://nhd.usgs.gov/data.html or the NHD Data Dictionary http://nhd.usgs.gov/NHDDataDictionary_model2.0.pdf.
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(b) NHD 100k
Use the NHD 100k Lakes and Reservoirs NHD file if the waterbody is a lake or reservoir with a polygon (area) shape. Use the NHD 100k Rivers NHD file if the waterbody is a blue-line feature such as a river, stream, or creek rather than a polygon shape such as a lake or reservoir.
(c) NHD Plus
Use the NHD Plus NHD file to obtain the NHDPlus_CatchmentComID. A User Guide on how to use the NHD Plus data layer is also available. NHD Plus file derived from http://www.horizon-systems.com/nhdplus/.[image: image6.png]Water Boards
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d. Special Circumstances

There is one type of special circumstances discussed in this section which is for stations located outside of California.  

i. Station Outside California

For stations located outside California, the data are entered into the SWAMP database in the following manner:

StationCode
Hydrologic Unit is 000 so the first three numbers of the StationCode should be populated with 000

CalWater_2004_CALWNUM
0.000000

CalWater_2004_HUNAME
Not Applicable

CalWater_2004_RB
0
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