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1. INTRODUCTION

This metadata report documents the development of GIS layers that consist of the lines, polygons, and base map depicted on the printed Creek and Watershed Map of Richmond & Vicinity prepared by William Lettis and Associates, Inc. and published by the Oakland Museum in 2007. Proper citacion for the published map is:
Sowers, J.M., Grossinger, R. and Vorster, P., 2007, Creek and Watershed Map of Richmond & Vicinity, Oakland Museum of California, 1:25,800 scale.

Included in this report are the methodologies for the development of the GIS layers, methodology used to georeference the individual layers, description of GIS data files delivered, and GIS projection information.
Please note that the GIS files contain the names of creeks, engineered channels, and ponds as shown on the published maps. The legend format for the watershed polygon colors, other polygons, line colors and widths is included in the layer files. Points of interest are not included in the digital files.  Please refer to the published maps for points of interest.  
2. MAP COMPILATION METHODS  
Elements of the map: The database shows the current waterways of the Richmond study area, including the creek and storm drain network, and present-day watershed boundaries. Also shown are the historical creeks, tidal marshes, lakes, and willow groves. Many of these historical water features no longer exist. Development resulted in the construction of culverts and engineered channels, the diking or filling of tidal marshes, and construction of reservoirs.

The map shows creeks and engineered channels having a minimum of 0.2 square kilometers of watershed, and storm drains 24 inches or greater in diameter. Smaller creeks and storm drains are generally not shown. 
Engineered channels include both natural creeks significantly reinforced by concrete or rock, and artificial channels, ditches, and canals not coincident with a historical creek. Some newer engineered channels are designed to mimic natural channels.

Accuracy:  The map was drawn at 1:24,000 scale and is most appropriately viewed at that scale. All lines should be considered approximate. There is error in the historical maps, in the transfer of historical information to modern maps, and in the modern maps themselves. In addition, natural shifting of creeks and fluctuations in the extent of marshes and lagoons can be expected both before and after the historical maps or photos were made. Marsh and lake boundaries are considered accurate to within 2000 feet on either side of the line shown. Former creek locations are accurate to within 200 feet. Present-day creek and storm drain locations are considered accurate to within 100 feet on either side of the line shown.
How this map was made:  Storm drains, engineered channels, and present-day creeks were compiled from city and county data, 2004 aerial photography, and field inspection.  The historical locations of creeks were compiled primarily from 1939 to 1943 aerial photography, 1850-1910 historical maps, and previous compilations.  Historical tidal marshes and willow groves were researched by the San Francisco Estuary Institute using a variety of sources including the 1800’s U. S. Coast Survey (see EcoAtlas version 1.5, 1998).  Complete documentation can be obtained from Janet Sowers at William Lettis & Associates, Inc. in Walnut Creek.  The base map (showing present geographic features) was prepared by the U. S. Geological Survey, and consists of portions of the following U. S. Geological Survey 7.5-minute topographic quadrangles: San Mateo (1980), Montara Mountain 1980, Montara Mountain (1980), Point Bonita (1997), San Francisco North (1999), San Francisco South (1993) and Redwood Point (1993). In some locations, the base map was updated with new roads and freeways.  
Technical assistance was provided by the cities of Belmont, Brisbane, Burlingame, Colma, Daly City, Foster City, Hillsborough, Millbrae, Pacifica, Redwood City, San Bruno, San Carlos, San Mateo, South San Francisco, San Francisco County, San Mateo County, and by the County of San Mateo, the Presidio Trust, the San Francisco Estuary Institute, and CalTrans. Field and editorial assistance were provided by Christopher Richard. The map was drafted by Jason Holmberg. The digital database was created by Ranon Dulberg and Jason Holmberg.
Financial support was provided by the State of California Water Resources Control Board through CNPS Pollution Control Grant agreement No. 04-139-552-0 awarded to San Francisco Estuary Institute. 

Fair Use and Citation Policy:  This digital database is not copyrighted, and we encourage the general public to use the information openly and appropriately.  Proper citation for use of this map is:  
Sowers, J.M., Dulberg, R. and Holmberg, J.F., 2007, Creek & watershed map of Richmond & Vicinity: a digital database, version 1.0:  William Lettis and Associates, Inc., Walnut Creek, CA, 1:24,000 scale. 
3. GEOREFERENCING METHODS
The base map for the Creek and Watershed Map of Richmond & Vicinity is a mosaic of U.S. Geological Survey 7.5 minute quadrangle maps.  Negatives obtained from the U.S. Geological Survey were spliced together by hand, scanned, converted to digital positives, and saved as Tiff files.  A tic file containing 2’ 30” latitude/longitude tics was prepared for each map and then projected from a geographic projection (NAD1927) to California State Plane Zone III NAD83 map projection.  The base map was registered and rectified using the tic file and the georeferencing tool in ArcView 8.3.  The RMS error for the base maps was small (< 30 feet) and acceptable; especially considering the potential edge matching errors between compiled map negatives.  

The published map was drafted in Freehand 9. With the use of an extension for Freehand 9, individual map layers were exported as ArcView shapefiles in order to produce individual GIS map layers. Registration tic marks were drawn as a Freehand layer over the existing 2’ 30’’ latitude/longitude tics shown on the base map. In Freehand, map parameters were set to a scale of 1:1 and page units were set to inches for the exporting process. 

Each exported Freehand layer was then brought into ArcView 9.2. The individual ArcView files were then registered to a California Stateplane zone III NAD83 (feet) map projection using an ArcView extension called Spatial Analyst. 

The ArcView polyline, polygon, and point shapefiles therefore depict the map features as shown on the published map.  In some instances, however, at map boundaries some features were shifted slightly so flow lines could connect correctly.  The mismatch between files is a part of the process of data compilation.  In most cases, only a small shift 10-30 feet was needed.    
4. FILE CONTENTS

The shape and layer files herein comprise the Creek & Watershed Map of Richmond & Vicinity, prepared by William Lettis and Associates, Inc. The legend format for the watershed polygon colors, other polygons, line colors and widths is included the Arcview 9.2 MXD file Using this  file, any portion of the map may be printed at 1:24,000 on 11”x17” sheets.

All geographic data contained on this CD are in California State Plane, Zone III, NAD 83 (feet) projection. 

List of files: 

Shapefiles:

Neatline.shp
Map boundary

Rich_Artificial_Fresh_Wetland.shp

Artificial freshwater wetlands
Rich_Beach_Sand_post1850.shp

Beach sand that formed post 1850
Rich_Modern_Land.shp


Modern land area
Rich_Flood_Channel.shp


Flood control channels at least 200 feet wide
Rich_Artificial_water.shp


Artificial water bodies 

Rich_flownetwork_.shp
Modern flow network including creeks, engineered channels, and underground culverts & storm drains 

Rich_Historical_Beach.shp
Historical beach sand

Rich_Historical_Creek.shp
Historical creeks that are presently buried or drained, location: well located, uncertain 

Rich_Historical_Lake.shp
Historical lakes which are presently buried or drained

Rich_Historical_Shoreline.shp
Historical bay shoreline, circa 1850

Rich_Historical_Tidal_Marsh.shp
Tidal marsh, circa 1850 

Rich_Historical_Tidal_Marsh_Still_Present
Historical tidal marsh still present

Rich_Historical_Willow_Grove.shp
Willow groves, circa 1850 

Rich_Natural_Lake.shp
Modern natural lakes

Rich_Tidal_marsh_post1850.shp
Tidal marsh that formed post 1850 

Rich_watershed.shp
Watershed areas including bay fill 
Please note, each shapefile is composed of seven separate files (.shp, .apl, .shx, .dbf, .prj, .sbn, .sbx) and a metadata file (.xml) describing the data.

Basemap images:
Richmond.tif
USGS 7.5-minute topographic maps – Portions of Richmond, 1995; San Quentin, 1995; Mare Island, 1980; and Oakland West, 1993.

5. DATABASE SPECIFICS- PROJECTION AND DATUM

The shapefiles contained on the CD are in California State Plane Zone III, NAD83 (feet) projection.

The following are the projection parameters in the format used by ArcGIS 9.2:

Projected coordinate system name: NAD_1983_StatePlane_California_III_FIPS_0403_Feet

Geographic coordinate system name: GCS_North_American_1983

Details 

Map Projection Name: Lambert Conformal Conic

Standard Parallel: 37.066667
Standard Parallel: 38.433333
Longitude of Central Meridian: -120.500000
Latitude of Projection Origin: 36.500000
False Easting: 6561666.666667
False Northing: 1640416.666667

Planar Coordinate Information
Planar Distance Units: survey feet

Coordinate Encoding Method: coordinate pair

Coordinate Representation

Abscissa Resolution: 0.000000

Ordinate Resolution: 0.000000

Geodetic Model

Horizontal Datum Name: North American Datum of 1983

Ellipsoid Name: Geodetic Reference System 80

Semi-major Axis: 6378137.000000

Denominator of Flattening Ratio: 298.257222
6. SOURCE REFERENCE LIST 

The following is a list of source data reviewed and compiled. 

City and County Storm Drainage Data:

City of Richmond Drainage Maps, 1"=200 ft. scale.

City of El Cerrito, facilities maps from storm drain master plan, prepared in 1992 by Wildan Associates 

City of San Pablo Storm Drainage Inventory Map, 2000, prepared by the Contra Costa County Public Works Department, Computer Services – Mapping Sciences Section, Martinez, CA, 1" = 400'.
Contra Costa County storm drainage maps prepared by Contra Costa County Department of Public Works and CCC Computerized Mapping Services, 3-96, paper copies obtained from CCC office in Martinez.

Contra Costa County Watershed Atlas, 2003, prepared by the Contra Costa County Community Development Department

Aerial Photography:

Aerial photography viewed at maps.google.com and Google Earth.  Satellite aerial photography dated 2003 to 2005) 

U. S. Geological Survey, 2004, color aerial photography of urban areas, seamless digital coverage downloaded from the USGS Terraserver website and printed at at a scale of 1:24,000.  Features such as channels and shorelines were traced onto the mylar directly from these photos. 
U. S. Department of Agriculture, 1939, Aerial photography, Series BUT and BUU, Black and white, Approximate scale: 1:20,000. These were the primary source for historical creek channels

Modern and Historical Maps:

Allardt, G.F., 1893. Map of the San Pablo Rancho. Accompanying and forming a part of the Final Report of the Referees in Partition. September 1st 1893.

Contra Costa County Board of Supervisors, 1871, Official map of Contra Costa County, Topographical map of Contra Costa County compiled for the Board of Supervisors from the State Geological and the United States Surveys, Lith. Britton and Rey, S.F., Scale 1 inch to a mile.

Pinole Creek Watershed Vision Plan, 2004, Urban Creeks Council (UCC 2004). 

San Francisco Estuary Institute, EcoAtlas ver. 1.5 (1998), GIS data including historical tidal marsh boundaries, willow groves, sloughs.  These lines were electronically transferred from the EcoAtlas GIS files.

Sandow, George, 1894. Map showing portions of Alameda and Contra Costa Counties, California. Compiled from official and private maps, surveys and data, under direction of Theodore Wagner by George Sandow, C.E., 1 mile = 1.5 inches. 

San Francisco Estuary Institute, 2001, Wildcat Creek Watershed – a scientific study of physical processes and land use effects: unpublished report by the San Francisco Estuary Institute, Oakland, CA

U. S. Coast Survey, 1856, T-sheets T-561, T-562

U. S. Coast Survey, 1897, T-sheet #2313

U.S. Geological Survey, 7.5-minute series, topographic quadrangle maps:


Richmond, 1995


San Quentin, 1995


Mare Island, 1980


Oakland West, 1993.
U. S. Geological Survey, 1899, 15-minute topographic map, San Francisco, CA quadrangle.

Field data
William Lettis & Associates, Inc and Oakland Museum of California personnel conducted field work to locate creeks, storm drain inlets and outfalls on various dates in 2004 through 2006. Personnel included Janet Sowers, Christopher Richard, Gerald and Clara Horn
Personal interviews and technical review

WLA worked with the staff of each municipality to insure that the data compiled were up-to-date and accurate.  Telephone interviews were conducted to address specific questions to the staff or to obtain additional data. Visits were made to some city and county offices to obtain data or ask questions.

A draft of the initial compilation was provided to each city and county for technical review. Reviewers marked on the map or submitted a list of comments. Comments were incorporated into the final version. 

Additional technical reviewers included Robin Grossinger of the San Francisco Estuary Institute, Trish Mulvey of the Watershed Council, Susan Schwartz of Friends of Five Creeks, 
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