
INTRODUCTION 
 

An Assessment of Human Health and Ecological Impacts of Mercury in the Bay-Delta 
Watershed 

 
 
Description of the Sacramento-San Joaquin River Delta 
 
Historically, the Sacramento-San Joaquin River Delta (hereafter called “Delta”) was a 
vast region of wetlands (Figure 1).  The early settlers diked the wetlands to create 
extensive tracts of productive farmland.  The Delta watershed drains more than 61,000 
square miles, or roughly 37% of California’s lands.  Twenty-four million acre-feet of 
water per year funnels into the Delta from the surrounding watersheds, ultimately ending 
up in San Francisco Bay.  The Delta is much smaller in size than the watershed area, 
which flows into it, comprising only1,153 square miles (738,000 acres).  More than 
538,000 acres in the Delta region are utilized for production agriculture, with farm-gate 
income averaging about $500 million annually.  The majority of the water flow into the 
Delta comes from the Sacramento River.  Most of the water exported from the Delta in 
the spring flows into San Francisco Bay (Delta outflow).  During the summer, when 
flows are the lowest and the exports of water from the Delta are high (for irrigation and 
water supply for Southern California), about 57% of the flows from the Delta enter the 
San Francisco Bay, and 43% of the Delta flows travel in reverse up the San Joaquin River 
and smaller channels towards the export pumps.  
 
The Delta islands, formed by the creation of dikes and subsequent filling of the diked 
areas, have an intricate network of irrigation diversions, including siphon pumps and 
floodgates as well as irrigation return points where water is pumped back into the Delta.  
In the summer months, when irrigation is at a high and Delta flow inputs are at a low, 
approximately 20% of the Delta input is diverted to these islands. 
 
It is estimated that about 12 million people per year enjoy various recreating activities in 
the Delta. Fishing is one of the most popular forms of recreation, as well as pleasure 
boating and other water sports. 
 
About 90% of the mercury produced in the United States between 1850 and 1980 was 
mined in the Coast Range of California.  There were 320 mercury mines at the peak, 
including several of the world’s largest mercury mines.  During the gold rush era in the 
mid to late 1800s, mercury was mined in the Coast Range and was shipped to gold 
mining operations in the Sierra Nevada mountain range on the east side of the 
Sacramento and San Joaquin Valleys (Figure 2).   The mercury was used to amalgamate 
the gold fractions, with much of the mercury lost to the environment in this process.  
Approximately 220 million pounds of mercury were produced from mines in the Coast 
Range, and about 26 million pounds of mercury were transported to gold mining 
operations in the Sierra Nevada and Klamath-Trinity Mountains.  As a result of these 
mining activities, 66 million pounds are estimated to have been lost, and widespread 
contamination occurred in mountain waterways in the Coast Range, Sierra Nevada 
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Range, and the Klamath-Trinity Range as well as widespread contamination downstream 
in the rivers and Delta region of the Sacramento-San Joaquin Valleys. 
 
Contamination of Fish 
 
There are currently health advisories for consumption of fish in thirteen water bodies in 
northern California, including San Francisco Bay and the Sacramento-San Joaquin Delta.   
The concentrations of mercury in fish in the Delta are frequently above the EPA 
screening level, indicating a widespread multispecies problem that is potentially a public 
health threat. 
 
 
Description of the CALFED Mercury Project 
 
The CALFED Mercury Project was initiated in September 1999 at the request of various 
entities working with CALFED on water quality issues in the Delta region, including the 
Central Valley Regional Water Control Board.  The Project is truly a collaboration 
among numerous scientists from federal, state, and regional governments, as well as 
universities and other public and private entities.  There are two main study areas: the 
Sacramento-San Joaquin Delta, which receives flow from the Sacramento-San Joaquin 
watershed; and Cache Creek, a tributary to the Delta in the Coast Range that contains 
several major mercury mines.  Research efforts include estimating mass loading of 
mercury, assessing the extent of bioaccumulation in various organisms, documenting 
potential human health and ecological effects (including avian reproductive 
impairments), and conducting extensive mercury speciation studies (Figure 3).   
 
Final Report 
 
The Mid Term and Final Reports are published on the website 
http://loer.tamug.tamu.edu/calfed/.  Several of the reports have to be considered “Draft” 
until they go through in-house review by their agencies and will be password protected 
until they are considered “final”. There are two primary sections to the final report: the 
reports and the appendices.  The appendices contain much of the QA/QC information and 
data that were considered by the investigators to be critical to be published but were 
thought to be better published in an appendix because the amount of information was too 
large to fit in the report.  This report is submitted in partial fulfillment of requirements in 
CALFED’s (USBR’s) contract # 99-FC-20-0241 (tracking number #00B06). 
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Figure 1.  Historical Map of Delta 
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Figure 2.  Gold and Mercury Mines in California 
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Figure 3. Studies and Principal Investigators in the CALFED Mercury Project 


