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Background and Purpose

The information contained in this document represents the work that was done by the three natural resource agency responsible for maintaining regulatory hydrography geospatial data in Washington.
This information was presented at the first of two facilitated hydrography work group sessions that were conducted in June 2007.  It represents one of many tasks needed in order to understand and progress toward one, consolidated hydrography data layer that’s needed in order to conduct business efficiently and effectively.
Hydrography Process Flow for the Department of Ecology

Dan Saul and Sharon O’Connor
Hydro Update process

Use this process to propose a single change or small number of changes.  For proposals involving many potential edits contact the GIS Technical Services (e-mail link).
Submitting proposed changes

Use the form below and supply requested information for the type of change.  (How to submit form; list of changes and/or geometry)

Change Process 

1. User submits form (web link) and appropriate documentation (as indicated on form)

2. Proposed change is reviewed for completion

3. Changes and the status of the request will be posted to Hydro Update web page (web link)

4. Changes are reviewed (within Ecology and then sent to external agencies for review)

5. Decision on proposed change made

6. If appropriate, change made and posted to PNW Hydro Framework web site.

Providing comments on proposed changes
Proposed changes will be posted to the Hydro Update web site.  Staff may comments on proposed changes until the date listed on the web site.

Maintaining historic data
An annual snapshot of the data will be captured and stored on the agencies GIS server.  Location will be posted to the Hydro Update web page. 

Maintaining Program generated Event Data

When geometry changes that might affect event data, users will be notified to verify their event locations and to update the data as needed.

Ecology’s 1:24,000 Hydrography

Change Request

Date:  _________________
Requestor:  _________________________    Program/Unit:  __________________________

1.  Location of change (fill out one or more of the following):

WRIA:  ​​​​​​​​​​​​​​__________________________
County: _________________________

TRS: T _____R   _____S _____   
Latitude (DD):  ___._____ Longitude (DD): - ___._____ 
2.  Justification of change:

Examples: stream does not meet marine waters; river changed course; GNIS approved name not in database; etc.
3.  Type of Change):

·  New streams/waterbody(ies) (currently not part of 1:24,000 Hydrography data)

Submit Shapefile or Geodatabase feature class in State Plane South Zone NAD 83HARN feet.

·  Deletion entire feature(s) (lake(s) or stream(s))


Submit LLID(s) for deletion.

·  Geometry adjustment to existing streams/waterbody(ies)

Submit Shapefile or Geodatabase feature class of the correct geometry in State Plane South Zone NAD 83HARN feet.

·  Streams/waterbody(ies) name change (note only GNIS approved names will be included)

Submit LLID(s) for change with old & new name.

·  Attribute change (other than name)

Submit LLID(s) (and measures if appropriate) of change; with current attribute and proposed change (s).
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Introduction 

This document describes the process history, technical development, maintenance and utilization of the statewide 1:24,000-scale hydrography layer at Washington Department of Fish and Wildlife (WDFW).  Fish Program has primary responsibility for management of the layer and Habitat and Wildlife Programs utilize the data directly and/or augment the layer with additional data structures.   

Initial Hydrography Layer Development and Sources

Layer development started in 2000 with WRIAs 1 – 23 to meet hydrography needs of SSHIAP (Salmon and Steelhead Inventory and Assessment Project), a cooperative effort between WDFW and Northwest Indian Fisheries Commission (NWIFC).  Development was then extended statewide through year 2002 with the goal of developing a high-resolution layer to support a new WDFW statewide fish distribution spatial database managed by Biological Data Systems (BDS) in Fish Program. The watercourse layer is called str24 and the water body layer is called wby24.

The original source for the WDFW hydrography was the Washington Department of Natural Resources’ (DNR) hydrography layer, also referred to as “Data 96”.  The Data 96 layer includes the linear and polygonal hydrographic features displayed on U.S. Geological Survey’s (USGS) quadrangle series maps, augmented with additional hydrographic features from orthographic imagery and other sources for Washington State owned lands and/or DNR regulated private forested lands.  Downloads from Data 96 took place during years 2000 through 2002.   

The Data96 hydrography was assembled by DNR from a variety of government sources with differing compilation specifications and, as a result, the Data96 layer exhibited an inconsistent stream density across the state.  Data development procedures were then applied to the downloaded Data 96 hydrography to build a more uniform stream density within the geographic provinces in the state.

Additional Development and Technical Implementation
The WDFW line layer str24 has been modified extensively since the original downloads from Data 96.  Fish Program initially used the digital elevation models (DEM) for reviewing/editing and adding stream locations but this source was later discovered to be of low quality and was subsequently eliminated from the process after the first draft layer was completed. 

Reference sources now used for modifications include orthographic imagery, field observation input from fish distribution mapping, Habitat and NWIFC.  WDFW has also modified the banks of major rivers and streams in the waterbodies polygon layer wby24 to match changes in the str24 routed line layer; this work was performed using orthographic imagery.  Lakes in the polygon layer have not been modified.

The present version of str24 is a fully routed layer that is capable of supporting advanced ESRI dynamic segmentation applications in both coverages and Geodatabase. To support Fish Program data applications, a higher level of quality control has been given to stream names and their associated unique stream ID or LLID since all Fish Program spatial and tabular data are highly dependant upon the accuracy of these two attributes.  The str24 layer adheres to the original IRICC rule of one unique ID for each named stream.  Increased attention is now being focused upon stream location accuracy relative to orthographic imagery due to increasing demands of technology now being placed upon the hydrography layer in both database and user access applications, such as the WDFW Internet application, SalmonScape.  

Hydrography Update and Quality Control

The latest DNR version used for development of the WDFW layers is year 2002 and no changes to the WDFW layer have been made using the DNR layer since 2002.   All changes and updates that have been made by WDFW include these sources and their relative contributions: 1) orthographic imagery (80%), fish distribution mapping sessions (10%), StreamNet in Fish Program’s BDS (5%), Habitat Program’s SSHIAP (3%) and NWIFC (2%).  

All updates along with quality control checks are completed within the Fish Program BDS GIS Unit.  A set of menu driven applications written in AML, Info, and C are used to make updates and changes, including completion of quality control work.  Automated error checking software is applied after editing that provides a list of potential errors due to route disconnects, stream name errors and other.  The user reviews streams listed on the output error list and changes are made if applicable.  No formal outside reviews are made of the layer. 

The diagram below illustrates how the updates flow through procedures setup and managed by the Fish Program GIS Unit housed in Biological Data Systems.

Hydrography Update Flow Diagram
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Agency Supported Data

This section describes in more detail on how the WDFW hydrography layer is used within the agency.  Each of the three resource programs has provided an individual write-up on how the layer is used in the respective programs and the extent of use, starting with Fish Program, followed by Habitat, then Wildlife.

1. Fish Program (Biological Data Systems)

The layer supports the Agency’s Fish Distribution database and a spatial version of the SaSI (Salmonid Stock Inventory) tabular database. The spatial database is known as WLRIS (Washington Lakes & Rivers Information System) and fish distribution and SaSI are also stored in the agency’s GIS Geolib Corporate SDE database. The hydrography layer also serves as the basis for the StreamNet mixed scale hydrography (MSH) layer.  Several StreamNet tabular databases are geo-referenced to the MSH using LLID. The fish distribution event tables and the other tabular databases are provided to StreamNet with the MSH.

All WDFW fish distribution and StreamNet GIS and other tabular geo-referenced databases make the assumption that the LLID is the whole stream identifier and Fish Program and StreamNet query systems also make the assumption that the LLID is a whole stream identifier.

Fish Distribution
Fish distribution is related to the routed hydrography layer using linear event tables stored by WRIA and statewide.  The tables include several species described by distribution type (documented, presumed and potential) and by use type (presence, rearing and spawning.  Event tables are generated off source points digitized in the field with information required to populate the event tables.  Updates tend to be ongoing throughout a given year but major update initiatives also take place on two to three year schedules.

Fish distribution includes the anadromous species of chinook (specified by run), chum (specified by run), coho, pink and sockeye salmon, and steelhead (specified by run).  Resident species include rainbow trout, bull trout/dolly varden, coastal resident cutthroat, westslope cutthroat, kokanee salmon, channel catfish, small and largemouth bass, and walleye.  Several additional anadromous and resident game fish species will be added during major updates that are due to be completed during early 2008.

These data are incorporated into the SalmonScape Internet application and are used statewide and regionally by federal, state, tribal and local agencies for planning and regulatory process regarding listed and endangered fish species and/or habitat restoration projects.  Fish distribution also serves as a basis for the companion SaSI spatial database.

SaSI (Salmonid Stock Inventory)
A spatial version of the SaSI tabular database is referenced to documented presence from the fish distribution event tables.  This data layer is also stored in linear event tables related to the hydrography and contains stock status and other relevant information from the SaSI tabular database.  These data are incorporated into the SalmonScape Internet application and are used statewide and regionally for planning and regulatory process regarding listed and endangered fish species.  The layer is kept in sync with changes in the fish distribution on an annual basis.

SaSI includes all anadromous species listed under fish distribution above plus bull trout/dolly varden and coastal resident and westslope cutthroat trout.

StreamNet and Mixed Scale Hydrography (MSH)

The Mixed Scale Hydrography or MSH is a subset of the greater 1:24,000 scale layer and the two layers are co-managed as one using an internalized code to ID the MSH line work and routes.  The MSH includes all 1:100,000 streams at 1:24,000, additional named 1:24,000 scale streams, plus all known streams with Stream Catalog IDs and all1:24,000 scale streams with fish distribution. 

Several StreamNet tabular databases are also geo-referenced to the MSH, including: Hatchery Returns, Hatchery Releases, Natural Spawners, and Harvest.  Other point source information includes hatchery intake locations, outflow points, general natural barriers, dams, diversion screens and several habitat restoration projects.

2. Habitat Program 

The Habitat program has two key a priori hydro layer requirements: enforcement of a stream name – LLID specification and compilation of an ESRI routed hydro layer vetted for missing connectivity and/or geometric errors.  Habitat Program hydro dependencies include the following, except Barriers.  

Stream Gradient, Other Channel/Watershed Attributes

GIS work performed by the Salmon and Steelhead Habitat Inventory and Assessment Project (SSHIAP).   The str24 layer is used in several processing steps: DEM preconditioning, stream vertex-elevation extraction, waterbody identity, geometric network creation, hydro-natural barriers “snapping”, and event table generation. GIS processing is applied to all 62 WRIAs.  Other channel/watershed attributes include features such as catchment, stream order, and confinement.  Gradient data are incorporated into SalmonScape and project-level analyses.  

Process for dealing with hydro changes by Fish Program: complete reprocessing of all gradients and other channel/watershed attributes for each WRIA modified. 

Priority Habitats and Species (PHS)

Hydrography data and cartographic products derived from the Washington Lakes and Rivers (WLRIS) data set. The data are distributed to the public and are used in Agency permit reviews.  The ITS GIS staff are responsible for the distribution of this data to the public.  Use of this information for permit reviews is usually through GeoLib.

Process for dealing with hydro changes by Fish Program:  if changes are made to the data fields or attribute codes then there would need to be a reworking of the cartography and data export scripts.  

Family Forest Fish Passage Program Mapping Application

This is a computer mapping application for prioritizing stream barrier removal in all WRIAs. The ArcGIS application operates on geometric networks built on each individual WRIA hydro layer.  ESRI Utility Analyst Network trace procedures are applied for generation of fish habitat route events.  Trace procedures are indexed to gradient, Fish Distribution, and user-specified barrier removal locations.  Final map and tabular data are generated in a project-level report format.  

A new application is planned that will aid watershed-wide prioritization of barrier removals. Once completed, the number of users performing barrier removal analysis is expected to increase.  This application may require “snapping” stream barrier database points to the hydro layer.  There are unresolved problems for matching barriers to streams in an automated procedure: some streams may not exist in the 1:24,000-scale hydro and/or the hydro net may not possess adequate resolution to match the differentially-corrected GPS points.

Process for dealing with hydro changes by Fish Program:  reprocess FFFPP project-level report. In the future application, rerun watershed-wide analysis.   

Intensively Monitored Watersheds (IMW)

A research program collecting stream channel/habitat data for input to stream/salmonid response models.  Currently there are three study watershed complexes in western Washington. The Hood Canal complex has rigorous needs for a research-grade hydro net. Hydro streams are being manually recompiled by field biologists using LiDAR terrain and from field observations.  The remaining two watershed study areas have less demanding hydro requirements and it is anticipated that the routed str24 hydro layer will provide the initial hydro base layer.  

Process for dealing with hydro changes by Fish Program: may require re-computing stream index numbers for two of three watershed study complexes.

Stream Barriers

Barrier GPS positions from Technical Application Division (TAPPS) and salmon recovery groups are maintained in the Fish Passage and Diversion Screening database (FPDS).   QA/QC procedures for acceptance of GPS points into FPDS do not include “snapping” GPS points to the 1:24,000-scale hydro.  Barrier points are typically acquired using differential GPS.  The hydro layer would have to posses a greater resolution/positional accuracy to be used in barrier point QA/QC procedures.  Barrier points are attributed with LLID and stream measures for SSHIAP application development and testing; however, the data are not published with FPDS.  Barriers are incorporated in the Agency SQL Server database and in SalmonScape. 

Process for dealing with hydro changes by Fish Program: no impact to FPDS.

3. Wildlife Program 

	Wildlife Program 24K Hydro Dependencies/Requirements:
Hunt Unit Boundaries:  Wildlife Program has inter-dependencies on 24K hydro data, relative to the development and maintenance of hunt unit boundaries (GMU’s, deer, elk, goat and sheep units), which contain legal descriptions that reference hydrologic features, as defined by Washington Administrative Code.  These boundaries are reviewed, adopted and published on an annual basis (mid-May to mid-May).  GMU, deer and elk areas are currently served through WDFW’s GoHunt internet mapping application, along with several other mixed-scale (and scale dependent) reference layers.

Road Management and Abandonment Plans (RMAP):  Road Management and Abandonment Plans are based upon DNR 24K hydro (wchydro / wbhydro) geometry and stream type attribution.  The Program has Forest Practices regulatory compliance and reporting requirements associated with RMAP on WDFW owned lands, and therefore has strong dependencies on these data.

Land Information System (LIS):  Lands owned and controlled by WDFW are being compiled into an LIS, which is equivalent to DNR’s cadastre.  The LIS uses DNR’s cadastre (boundary, legal description and points), DNR Aquatic Land ownership (boundary and parcel) and WDFW str24 as primary sources for parcel construction and data compilation (for legal descriptions which are defined by hydrologic features).  There could potentially be significant LIS data maintenance implications related to changes in 24K hydro geometry.




Hydrography Process Flow for the Department of Natural Resources
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PURPOSE AND USE

DNR HYDRO is a "core agency dataset". It is essential to the mission and operations of the Department of Natural Resources and supports implementation of legal mandates, agency policies, procedures, and guidelines.  These data are necessary for the successful operation of major business functions and programs.  DNR HYDRO is used by multiple Divisions and Regions in the agency.  It is often used for statewide analysis and decision-making.  It is used by many applications supported by the agency IT Division. Thousands of amls call on DNR HYDRO.

DNR HYDRO is used for:

1. Forest practice regulation

a. FP Water Typing

b. Forest Practices Applications

2. Cartographic products

a. Geologic maps

b. Major Public Lands Maps

c. Public Lands Quadrangles

d. State Forest Maps

e. Trail Maps

3. Sustainable harvest calculation

4. Water crossing analysis

5. Timber sale prospectus maps

6. Internal Internet Map Server sites:

a. Forest Practices Risk Assessment Tool 

b. State Lands Uplands Viewing Tool 

7. External Internet Map Server sites

a. Forest Practices Application Review System (FPARS)

8. Public download

9. Landslide Hazard Zonation maps

10. Watershed Analysis

11. State Lands HCP implementation

MAINTENANCE

Any update to DNR HYDRO requires DNR Forest Practices approval.  DNR HYDRO is not routed; regulatory attributes are carried on the linework. DNR Forest Practices Division has authority over the regulatory process. 

Maintenance is tied to a process that grew out of the Timber/Fish/Wildlife Agreement (T/F/W) Agreement (1987). This process involves the T/F/W Cooperators, including WDFW, Ecology and the tribes. Changes to DNR HYDRO are governed by the Forest Practices Board Manual, Section 13 and WAC 222-16-031. Forest Practices has made approximately 60,500 spatial and/or tabular edits to DNR HYDRO since it diverged from PNW HYDRO around November 2000.

Maintenance Scenarios:

1. Only DNR FP Region approval is required for the following:

a. To add water without proposing an FP Water Type, or 

b. To change the location of a water feature without changing the FP Water Type.

2. To delete a water feature that either: 

a. does not exist on the ground, or

b. has FP Water Type = N,


the FP forester needs to conduct an on-site review or receive validation from 
WDFW, Ecology, or tribe. 
3. Changing a feature from Typed to non-typed has the same requirements as deleting a feature. 

4. To add water, change water location and propose an FP Water Type, change FP Water Type only, or delete FP Type F water the TFW review is required. This process involves distribution of the proposal to WDFW, Ecology, and tribal reviewers and compiling their comments. Disagreements are resolved by the on-site review, informal conference or Interdisciplinary Team process. DNR makes the final decision. 

Changes are normally submitted to the DNR Region with a Water Type Modification Form (WTMF) and Water Type Map. A process for submittal of proposals by means other than the WTMF and Map are in the conceptual stage.

Changes outside of the WTMF process may be considered provided that there has been no Forest Practices Board Manual protocol Water Typing survey on the feature. All such changes shall be approved by Forest Practices.
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