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PS/SS:   Stormdrain Mapping

DRAFT
Estimated Cost:   
$60,000 - $70,000 (Task A only) $100,000 – $120,000 (Task A & B) for one map
Oversight Group:   
Sources Pathways and Loadings Work Group

Proposed by:          Janet Sowers, WLA
Background

Maps are a key tool for understanding how sources in specific watersheds impact the Bay (Davis et al., 2000; Davis et al., 2001; Leatherbarrow et al., 2002). In 2000, there was not consistent use of a single base map. The SPLWG oversaw a review project in 2000 and 2001 that recommended more effort be directed towards developing a single unified base map (GIS) that included surface and under-surface drainage lines and watershed boundaries based on topography as well as engineered boundaries (Wittner and McKee, 2002). Based mainly on a collaborative effort between William Lettis and Associates (WLA), the Oakland Museum of California (OMC), and San Francisco Estuary Institute (SFEI) with funding from dozens of agencies totaling approximately $2M to date, there is now a drainage map in paper form and GIS that include storm drains and watershed boundaries for the east Bay (Richmond to Fremont), the south Bay (San Jose), and back up the peninsula to San Francisco (Figure 1) (see many references by Sowers et al. and Givler et al.). These maps are being used to better understand the sources of PCBs and Hg in residential, commercial and industrial areas. For example, we can now determine the number of known PCB “hot spots” or “warm zones” in each of 250 storm drain drainage areas on the Bay margin. We are using this data to make estimates of PCB and Hg loads to help prioritize focus areas. In addition, a special study presently funded by the RMP aims to develop watershed specific suspended sediment loads estimates and the storm drain maps coverage’s are used as the “cookie cutter” in this effort. 

There are two remaining data gaps in the effort to map rivers, creeks, storm drains and watershed boundaries: 1. Maps are still needed on the Bay margin for southern portions of Marin County (Sausalito, Mill Valley, Tiburon, Corte Madera, San Rafael, and Novato), Vallejo, Fairfield/Suisun, Benicia, Hercules, Rodeo, Crockett, Martinez, Concord, Pittsburg, and Antioch (Appendix 1 Maps 17, 18, 24, 25, 26, and 27), and 2. GIS line work needs to be attributed with additional data including flow routing (priority) and pipe dimensions and type (roughness).
This project proposal aims to make the next step in filling the first main data gap, that of completing another map in an area critical to the interests of the RMP. We propose to complete a map centered on either Vallejo (Map # 24), Martinez (Map #26), or Pittsburg (Map #27) (Figure 1). We focus on this area because of the history of industrialization in these areas and the likelihood of ongoing loads of Hg and PCBs to the Bay along this corridor.
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Figure 1. Map of storm drain map completed and proposed coverage’s for the Bay Area.
Applicable RMP Management Questions and Study Objectives
This study will address the following Management Questions (MQs):
3. 
What are the sources, pathways, loadings, and processes leading to contaminant-related impacts in the Estuary?

A. 
Which sources, pathways, and processes contribute most to impacts?

B. 
What are the best opportunities for management intervention for the most important contaminant sources, pathways, and processes?

C. 
What is the effect of management actions on loads from the most important sources, pathways, and processes?

Relationship of the Study to the SPLWG Priority Level III Questions and Current SPL List of Priority Contaminants

Level III SPL Question 1: 
How and where do contaminants enter the Bay from urban areas adjacent to the Bay margin? 

Maps of drainage areas and locations of drainage lines are basic data for measuring and estimating water, suspended sediments, and contaminant loads to the Bay, proving map tools for community outreach (the original intent of the effort when it was instigated in the early 90s), and tracking illicit discharge. This proposal address multiple contaminants including high priority Hg and PCBs as well as medium and lower priority contaminants because it provides the basis data needed for understanding sources, pathways and loadings.

Approach

Our approach involves the integration and synthesis of many kinds of data to create a map product that is as consistent as possible in scale, level of detail, and accuracy. We work with local entities responsible for storm drainage, involving them in data collection, problem solving, and technical review. We collaborate with the San Francisco Estuary Institute and The Bay Institute on the development historical data and water-related interpretive materials. We also generate much additional data from independent sources.
Development of each map can be divided into two tasks: 
A) Compilation of the storm drainage map and GIS database, and 
B) Additional research, graphic, and interpretive tasks required to create a double-sided published map for the general public. 

The storm drainage maps, Task A, are of primary interest to the RMP. These provide the necessary data for identifying watersheds and tracing flow pathways of surface runoff. Task B, publication of the storm drainage maps including historical and interpretive information, adds value to the storm drainage map by making it available to the public in a format that engages and interests the user.
The storm drainage maps and GIS are created by a multi-step process that both compiles available information in the local mapped area and generates new data that integrates and verifies the existing data. The maps are prepared at a scale of 1:24,000, detailed enough to show major drainage lines block by block, yet regional enough to show multiple watersheds and to cross municipal boundaries. Preparation steps are as follows:

1.  Contact local entities and obtain the most up-to-date maps and data for storm drainage systems, creeks, and other drainage features. Also obtain recent aerial photography and topographic maps.

2.  Compile all data by hand on a single map sheet at 1:24,000 scale with the goal of constructing a complete drainage network in which all components hydrologically connect. Identify problem areas or areas where drainage pathways are not clear.

3.  Conduct field reconnaissance to verify above-ground drainage features and connections, and solve problems.
4.  Re-contact local public works staff to ask questions about specific areas.

5.  Delineate watershed boundaries by interpreting topography, storm drain system layout and any existing drainage area maps.

5.  Create computerized draft map.

5.  Submit prints of draft map for technical review by local entities. 

6.  Review and revise in response to comments.

7.  Prepare final computerized map
8.  Prepare GIS shape files and metadata

The resulting database will contain line data for the modern flow network, including storm drains with diameters 24 inches and larger, and creeks and engineered channels having watersheds of 0.2 sq km and larger. It will also include polygon data for lakes, marshes, and the bay. A separate shape file contains modern watershed and bay-fill polygons.
In Task B, the storm drainage data are incorporated into a creek & watershed map, published and available from the Oakland Museum of California. The published map provides basic data to the public and professionals and increases awareness of and interest in local creeks and watersheds. 
Description of published maps:

· Two-sided, full color, 24” x 36,” folded 

· Side A of each map shows the modern and historical streams, channels, storm drains, lakes, tidal marshes, shoreline, and watersheds, on a USGS 7.5-minute topographic base map. 

· Side B contains interpretive graphics and text, for example:


  
Regional watershed map

Paired photos that show changes with time 


  
Historical maps


  
Stories of local creeks



Photos of local stream stewardship projects
· The popular map series now includes 15 maps. 
· Printed copies are available at Oakland Museum bookstore for about $7, and can be ordered from the museum website. 
Proposed Budget

	Task
	Subtask Cost
	Total map cost

	Map # 24 Vallejo        
	
	

	             A. Storm drainage GIS
	$60,000
	

	             B. Graphics, historical drainage, text, B-side, printing
	$40,000
	

	                Total published Creek & Watershed Map
	
	$100,000

	Map # 26 Martinez/Concord  
	
	

	             A. Storm drainage GIS
	$60,000
	

	             B. Graphics, historical drainage, text, B-side, printing
	$40,000
	

	                Total published Creek & Watershed Map
	
	$100,000

	Map #27 Pittsburg/Antioch  
	
	

	             A. Storm drainage GIS
	$60,000
	

	             B. Graphics, historical drainage, text, B-side, printing
	$40,000
	

	                Total published Creek & Watershed Map
	
	$100,000

	Total
	
	$300,000


Questions on budget: How to budget project management costs? Christopher Richard 
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