
EXECUTIVE SUMMARY 
 

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

 
Introduction 
 
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 (Figure 2).  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).  Over 
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 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 (data from this report; and Figure 3).  
 
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 (Figure 4), as well as irrigation return points where water is pumped back into 
the Delta (Figure 5).  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 about 12 million people per year enjoy recreating in the Delta, where 
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 1800’s, 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 valley (Figure 6).   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, widespread 
contamination occurred in mountain waterways in the Coast Range, Sierra-Nevada 



Range, and the Klamath-Trinity Range, as well as widespread contamination downstream 
in the rivers and Delta region of the Sacramento-San Joaquin Valleys. 
 
 
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 that receives flow from the Sacramento-San Joaquin 
watershed; and Cache Creek, a tributary to the Delta in the Coast Range which 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 7).  A 
conceptual model of the CALFED Mercury Project is shown in Figure 8. 
 
 
Primary goal of the CALFED Mercury Project  
 
 The CALFED Mercury Project’s primary goal is to reduce mercury concentrations in 
fish tissue to levels that do not pose a human or wildlife health or ecological hazard.  
There are currently health advisories for fish consumption in thirteen water bodies in 
northern California, including San Francisco Bay and the Sacramento-San Joaquin Delta. 
 
 

Studies of the Central Delta Area 
 
Mercury mass loading results from the central Delta area 
  
The mass loadings of mercury from June 2000 are discussed below, and typify the 
loadings in the low flow/high export period.  The Delta has seven inputs and five outputs 
that were quantified for this report (Table 1).  During this time period, the Sacramento 
River is the predominant source of water and methyl mercury to the Delta.  The monthly 
balance calculations suggest several facts.  First, there appears to be a net loss of raw and 
filtered methyl mercury in the Delta.  The loss for raw and filtered methyl mercury is 
35% and 51%, respectively, in June.  The loss in the Delta observed during June was 
consistent with losses observed during sampling in the other summer months, also. 
Second, the concentrations of raw and filtered methyl mercury in water from the 
Sacramento River during summer months is always higher than the concentrations of 
those constituents downstream at the export pumps (State Water Project and Delta 
Mendota Canal, Table 1).  These two facts indicate there is a loss, especially during the 
summer, of methyl mercury in the estuary during the period studied.  
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Both total mercury and methyl mercury exhibited non-conservative estuarine mixing 
profiles.  Methyl mercury concentrations are observed to be the highest in freshwater, at 
approximately 0.065 ng/L.  At mid-salinities (ca. 5-22 parts per thousand, from 
Pittsburgh to Carquinez Straights area), the methyl mercury concentrations are observed 
to be minimal values, at approximately 0.015 mg/L (Suisun Bay).  The values rise 
slightly at the saltwater end-member areas (ca. 24-33 parts per thousand), at 
approximately 0.02 ng/L .  There appears to be a methyl mercury removal mechanism in 
the mid salinity area (Pittsburg to Carquinez Straights) that lowers the amount of methyl 
mercury that flows into San Francisco Bay. 
  
The range of sediment-water exchange fluxes of dissolved methyl mercury varies widely 
throughout the Delta (–19 ng/m2/day to +22 ng/ m2/day). The Cosumnes River station 
and Little Holland station, near the mouths of two tributaries, as well as Franks Tract 
station, exhibited the highest flux rates observed in the study to date.  The estimates on 
mass loadings of methyl mercury to the Delta from sediments can be calculated several 
ways.  The main variables are the flux estimates and the surface area of the system.  The 
flux measurements are variable and only preliminary estimates can be made.  The surface 
estimates can vary depending on whether the Yolo Bypass, Grizzly Bay, and San Pablo 
Bay are included.  During the winter months, the mass input of dissolved methyl mercury 
from the tributaries far exceeds fluxes from the sediments.  During the summer months, 
however, the tributary and sediment flux input estimates are roughly equivalent based on 
assuming: 1) surface area is only the Sacramento River (from City of Sacramento to 
Grizzly Bay) and Delta  (12.7 X 107 m2), and 2) average sediment flux mass input is 5 
ng/m2/day.  Even using this fairly conservative estimate of 5 ng/m2/day, input from 
sediment remains an important factor in the overall mercury-loading picture.  
 
The scientific community is in general agreement that sediments are of primary 
importance in mercury studies.  This is due in large part because almost all the methyl 
mercury that bioaccumulates in fish is produced by sulfate-reducing bacteria that live in 
anaerobic sediments.  For this reason, sediment studies were initiated to determine the 
specific details of methyl mercury production (where, when, and how much) and 
subsequent flux into the overlying water.  Results from several hundred stations in this 
project indicate the sediments in the central Delta area tend to have higher methyl 
mercury values than those of the tributaries, however some of the stations in all areas in 
the Delta had significant levels of methyl mercury (Figure 9).  Investigations of habitat 
types have indicated sediments from tule beds (peat-dominated), riverbank, and farmed-
island habitats are significantly higher in methyl mercury than sediments from the main 
channels. 
 
The studies done to date on seasonal trends in methyl mercury concentration in sediments 
have shown fairly consistent concentrations at most stations during the July to October 
period.  Recent data from the mass loading studies suggest that pulses of methyl mercury 
may occur in the spring.  No intensive sampling was conducted in spring 2000 to  
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investigate this possible pulse, however, biweekly samples will be collected in spring 
2001 for this purpose.  
 
Some sediment is better than other sediment at converting total mercury to methyl 
mercury.  One measure of this efficiency or potential is the methyl mercury to total 
mercury ratio in sediment.  The higher the proportion of methyl mercury in the sediment 
is, relative to the total mercury in the sediment, the more efficient the methylation 
process.  Agencies that regulate mercury discharges into waterways can use this 
information to promote regulations that reduce mercury levels in fish by requiring: 1) 
lower total mercury concentrations in the discharges, or 2) a decrease in the methylation 
efficiency in downstream sediment.  Either of these two strategies should lead to lower 
methyl mercury concentrations in the environment.  The methyl mercury to total mercury 
ratios are highest in the Delta, and lower in the tributaries.  This indicates high 
methylation efficiencies in the Delta, and lower methylation efficiencies in the tributaries.   
 
A comparison of methyl mercury to total mercury ratios in sediments from different 
tributary sources indicates there is no difference in efficiency between Coast Range 
sediment and Sierra Nevada sediments.  These results indicate equal bioavailability of 
total mercury in sediments in these two areas, even though mercury in the Coast Range is 
derived from cinnabar (the mercuric sulfide ore from which mercury is derived), and 
mercury in the Sierra-Nevada Range is derived from elemental mercury. 
 
From the data collected to date, the amount of methyl mercury fluxing from the 
sediments is positively correlated to the amount of methyl mercury in the surficial 
sediments.  This is import because it will allow the use methyl mercury concentrations in 
sediments as a proxy for methyl mercury flux.  We can then use the regression equation 
of flux vs. concentration to predict across habitat types the mass loading of mercury 
derived from sediments on a watershed scale.  We can use this estimate in our mass 
balance models to estimate the importance of habitat types in fluxing mercury to the 
water column.  This data will be presented in the final report.  
 
Methyl mercury levels in sediments are not predictive of methyl mercury levels in clams 
or fish.  This would indicate the methyl mercury in the fish is probably being derived 
from upstream sources of mercury, or that methyl mercury derived from the sediments is 
rapidly removed from the water column and is unavailable to the biota in the central 
Delta. 
 
 
Bioaccumulation studies from the central Delta area   
 
In this study, bioaccumulation data was obtained for striped bass, large mouth bass, and 
catfish.  Data from another CALFED study in the Delta was obtained for clams and 
silversides (Slotton and Suchanek, University of California, Davis).  The striped bass 
bioaccumulation data collected in this study show very similar mercury concentrations to 
data collected from 1970 to 1973 in a previous study, indicating mercury levels in the 
Delta have not declined over the past 30 years (Figure 10).  Levels of mercury in water, 
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clams, silversides, and large mouth bass all show a similar pattern of higher 
concentrations in the tributaries and lower concentrations in the center of the Delta (see 
Figure 11 as a typical example).  Large mouth bass mercury concentration data is plotted 
versus the water, clam, silversides, and striped bass mercury concentration data in figures 
12-15.  The results show a consistent pattern in that all data sets are positively correlated 
to large mouth bass mercury concentrations, even though they ranged from samples of 
water, an obligate herbivore (clams), a zooplankton feeder (silversides), and a top level 
predator (striped bass).  The fact that all the levels of the food chain are positively 
correlated to large mouth bass mercury concentrations would suggest that all components 
are ultimately receiving mercury from one source, presumably food (phytoplankton) or 
water imported from the tributaries.  The fact that both the water and biota have lower 
concentrations of methyl mercury in the central Delta indicates the Delta is a sink for 
methyl mercury.   
 
 
Studies on effects of mercury on aquatic birds in the central Delta area 
 
The first phase of a field assessment of avian mercury/selenium exposure in San 
Francisco Bay, Suisun Bay and the Sacramento -San Joaquin Delta was completed with 
the goal of assessing the effect of mercury on aquatic birds.  
 
 This study has five objectives:  1.  Assess mercury and selenium concentrations in 
randomly collected bird eggs of a range of species in different geographic regions of the 
Bay and Delta to determine if concentrations exceed established Lowest Observed 
Adverse Effect Concentrations (LOAEC’s) for the avian egg.  Currently, the LOAEC in 
bird eggs for mercury is 0.5-ppm fresh wet weight.  Species-specific LOAEC’s may 
ultimately be modified after review of work conducted in this project’s Subtask 3B by 
USGS researchers in Patuxent, MD.  2.  Assess mercury and selenium concentrations in 
fail-to-hatch bird eggs of endangered species nesting within the estuary to determine if 
concentrations exceed established LOAEC’s in the avian egg.  3. Determine the 
proportion of methyl mercury in bird eggs in a subset of those eggs analyzed for total 
mercury for each species assessed.  4.  Evaluate the species patterns and geographic 
patterns of mercury concentrations and determine if they track findings for mercury in 
other biota, water or sediment.  5. Evaluate correlations of selenium, mercury and methyl 
mercury in bird eggs of a range of species in different geographic regions of the Bay and 
Delta.   
 
A review of data collected to date suggests that species classification appears more 
important than geographic location in determining the degree of mercury contamination 
in the 16 species of avian eggs sampled.  Among randomly collected eggs, the greatest 
mercury concentrations were found in Caspian Terns, followed by Forster’s Terns, and 
lastly followed by Double-crested Cormorants from Suisun Bay.  Within-species 
comparisons of mercury concentrations in Caspian Terns eggs indicate the south Bay 
may be a hot spot for mercury.  Within-species comparisons in Double-crested 
Cormorant eggs indicate Suisun Bay may be a hot spot for mercury in avian eggs, as 
compared with the central Bay. 
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Mercury concentrations in avian eggs are elevated high enough throughout the ecosystem 
in the study area to put one-third of the bird species sampled at risk of embryo mortality, 
if established egg mercury thresholds in mallards and pheasants can be applied to other 
species.  Avian species at risk in Suisun/ San Francisco Bay include Caspian Terns, 
Forster’s Terns, Double-crested Cormorants, California Clapper Rails, and Snowy 
Plovers.  The latter two species are federally protected as endangered species (Table 2).   
 
Degree of piscivory (avian diet that includes eating fish) was not the sole determinant of 
mercury concentrations in eggs, since benthic foragers like plovers, stilts and rails also 
accumulated significant amounts of mercury in their eggs. 
 
We have confirmed that methyl mercury comprises most of the mercury found in avian 
eggs (Figure 16).  Selenium concentrations in avian eggs from the 2000 field season were 
generally not elevated, with the exception of a few of the egret eggs.  Selenium 
concentrations in eggs from the interior of the Delta have not been examined. 
 
 
Laboratory studies on mercury injections into avian eggs 
 
Elevated levels of mercury in the environment are especially dangerous to fish-eating 
birds because mercury accumulates in the food chains of these species.  Not only are high 
concentrations of mercury found in fish, but nearly all of the mercury in fish is in the 
highly toxic methyl mercury form.  Consequently, the tissues and eggs of fish-eating 
birds can contain dangerous levels of methyl mercury.  Avian embryos are especially 
sensitive to methyl mercury.  Laboratory studies with mallards (Anas platyrhynchos), 
pheasants (Phasianus colchicus), and chickens (Gallus gallus) have shown that 
reproductive success declines when mercury accumulates in eggs.  Unfortunately, 
virtually nothing has been learned about the reproductive effects of mercury on fish-
eating birds.  Due to the difficulty and expense of breeding fish-eating birds in captivity, 
it is unlikely that feeding studies with mercury will be conducted in the near future.   
 
As a practical substitute for captive breeding studies, we developed a technique for 
injecting the eggs of wild birds with methyl mercury and measuring the effects on 
embryo survival.  The eggs of several fish-eating birds were collected in the field, 
shipped to us, and incubated in artificial incubators.  Various doses of methyl mercury, 
dissolved in corn oil, were injected into the air cell of the egg and embryo survival was 
followed.  Results for an experiment with double-crested cormorants (Phalacrocorax 
auritus), illustrating a dose response to increasing levels of mercury, are shown in Figure 
17.  In a recent experiment, when mallard eggs were injected with increasing 
concentrations of methyl mercury, hatching success was 76% for controls, and 56, 62, 53, 
44, and 29% for eggs injected with 0.1, 0.2, 0.4, 0.8, and 1.6 ppm mercury, respectively.  
With white ibis (Eudocimus albus) eggs, hatching success was 62% for controls and 10, 
25, and 20% for eggs injected with 0.2, 0.4, and 0.8 ppm mercury, respectively.  For 
tricolored herons (Egretta tricolor) success was 60% for controls and 10% for eggs 

 6



injected with 0.4 ppm mercury.  For great egrets (Casmerodius albus) success was 60% 
for controls and 0% for eggs injected with either 0.4 or 1.3 ppm mercury.   
 
Our results suggest that the embryos of some species of fish-eating birds may be more 
sensitive to methyl mercury than are the eggs of mallards and that estimates of harmful 
levels of mercury in eggs, which have been based on reproductive trials with mallards in 
the lab, may have to be re-evaluated. 
 
 
  

Cache Creek Watershed Studies 
 
Introduction 
 
Description of the Cache Creek Watershed 
 
The Cache Creek watershed, in the Coast Range, drains an area of 1,100 square miles and 
has the legacy of at least 40 abandoned mercury mines.  The drainage from this 
watershed empties into the Sacramento-San Joaquin Delta after flowing through a steep 
mountain area, a gentle sloping agriculture area, the Cache Creek Catchment Basin 
(designed to catch suspended particles), and the Yolo Bypass--a flood control channel 
(Figure 18). In the winter, when flows are high, Cache Creek flows directly into the Delta 
through the main river channel and then out through the Yolo Bypass to the Delta.  
However, in the irrigation season from spring to fall, the waters of Cache Creek are 
mostly diverted into irrigation canals, and only intermittent flows reach the Yolo Bypass 
and Delta.  Studies conducted between 1996 and 1998 by the Central Valley Regional 
Water Quality Control Board confirmed that Cache Creek was a major source of 
mercury.  Bulk mercury loads from the Cache Creek watershed to the Cache Creek 
Catchment Basin were estimated at 980 Kg/yr for water year 1995.  Similarly, export to 
the Yolo Bypass from the Catchment Basin was 495 Kg/yr, which is roughly equivalent 
to the bulk mercury loads from the Sacramento River.   
 
The Cache Creek watershed was selected for study in this project because: 1.  There were 
several major mercury mines located in the upper watershed, and 2.  Previous studies 
showed the total mercury loadings from this watershed could be up to 47% of the total 
amount flowing into the Sacramento-San Joaquin Delta, and 3.  Remediation of the 
mercury mines in the watershed is a possibility, which could ultimately result in a 
lowering of the mercury loads into the Delta.   
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The Cache Creek mercury research efforts consist of loading studies, mercury 
methylation potential studies, bioavailability studies, and mine remediation feasibility 
studies.  These studies will allow us to evaluate the feasibility of effective remediation for 
materials that could be transported downstream and have adverse ecological impacts. 
 
 
Cache Creek Loading Studies—Mine Sites 
 
The goal of the mine site loading study was to evaluate mercury (Hg) loading from 
specific anthropogenic (mine-related) and natural (geothermal spring) sources. 
  
Results:  Hg concentrations in water influenced by abandoned mines and geothermal 
springs varied greatly among sites.  
 
• Harley Gulch: Hg in water flowing into Harley Gulch ranged from 4 – 6,350 ng/L 
(ppt), typically with 84 – 99% of that in the particulate phase and the remainder in the 
dissolved phase (see Fig. 19). Water flowing through the Abbott Mine site had ca. 1,600-
1,700 ng/L Hg, while water flowing through the Turkey Run site contained 6,350 ng/L 
Hg.  Surprisingly, the geothermal spring on the Turkey Run Mine site contained the least 
amount of Hg (4.3 ng/L), but it is likely that high concentrations of sulfide strip out Hg in 
the spring before reaching the surface.  A single sample (the Harley Gulch Index Station 
– see Task 5B) was analyzed for methyl Hg.  Total Hg concentration at this site was 493 
ng/L (91% particulate phase), while methyl Hg in unfiltered water was 0.35 ng/L. The 
estimated annual Hg loading from the Harley Gulch Creek was calculated at 0.1-35 kg/yr. 
 
• Sulfur Creek:  Hg in water flowing into Sulfur Creek ranged from 229 – 24,300 ng/L, 
typically with a greater proportion of that in the dissolved phase (10-67%), when 
compared with the Harley Gulch samples (see Fig. 20).  The highest Hg concentration 
observed was from the Jones ‘Fountain of Life’ natural geothermal spring (24,300 ng/L), 
and the lowest observed was from a side stream originating from a region without any 
mines (229 ng/L).  The highest Hg concentrations originating from a mine came from the 
stream flowing out of the Wide Awake Mine (2,450 ng/L).  A single sample (the Sulfur 
Creek Index Station – see Task 5B) was analyzed for methyl Hg.  Total Hg concentration 
at this site was 974 ng/L (90% particulate phase), while methyl Hg in unfiltered water 
was 0.48 ng/L.  The estimated annual Hg loading from Sulfur Creek was calculated at 
0.5-160 kg/yr. 
 
 
Cache Creek Loading Studies—Cache Creek Watershed 
 
The goal of the mine site loading study was to estimate mercury (Hg) loading from 
within the entire Cache Creek Watershed.  Water samples were collected at 12 sites 
within the Cache Creek Basin during high water flow associated with storm water runoff 
(February and March 2000).  The selected sites included those associated with 
anthropogenic (mining) and natural (geothermal) mercury sources, discharge from Clear 
Lake and Indian Valley Reservoir, and downstream receiving bodies of water including 
Cache Creek, the settling basin of Cache Creek (“Cache Creek Catchment Basin”), and 
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the Yolo Bypass.  The highest concentrations of mercury and methyl mercury were 
downstream of the mining and geothermal sources, but because of the relatively low 
discharge of water, those concentrations were diluted upon mixing with water from Clear 
Lake or Indian Valley Reservoir.  Because of increases in discharge, loadings of mercury 
and methyl mercury increased downstream, with the greatest loading measured in the 
Yolo Bypass.  Water samples were also collected during the summer irrigation season.  
Concentrations of mercury and methyl mercury, in samples collected downstream of the 
mines or geothermal sources, were similar to those measured in the winter, but the 
corresponding loads were low because of the low stream flow.  The use of Cache Creek 
for irrigation water results in a decrease of flow in a downstream direction and 
corresponding low mercury loads during the growing season. 
 
 
Studies of Cache Creek Methylation Potential 
 
A microcosm experiment was conducted to quantify the potential of specific mine-
derived source materials to produce methyl Hg.  Preliminary (non-QCed) results for the 
microcosm experiment measuring the production of methyl Hg from Sulfur Creek floc 
yielded no detectable methyl Hg when incubated over 2.5 and 5.0 day periods.  
Additional methylation experiments will be conducted in the second year of the study. 
 
 
Bioavailability Studies in the Cache Creek Watershed 
 
The goals of the bioavailability studies were to: (1) develop and refine appropriate 
monitoring and interpretive protocols for use in Hg point source remediation assessment 
and TMDL regulatory work; (2) establish a baseline of existing aqueous and biotic Hg 
conditions in mine and non-mine site areas; and  (3) assess temporal Hg patterns in the 
watershed. 
 
First year results indicate dramatic differences in both aqueous Hg concentrations (Fig. 
21) and biotic Hg accumulations (Fig. 22, 23) in different regions of the Cache Creek 
watershed.  The mine sites had the highest methyl and total mercury in the biota and 
aqueous samples.  Seasonal patterns are evident as well, particularly in the tributary 
streams (Fig. 22).  While additional analyses and data processing are needed, initial 
results also indicate a general consistency in the Hg concentration relationships between 
co-occurring biota of different trophic levels and aqueous methyl and total mercury 
concentrations (Fig. 24).   
 
These results indicate that biota can be used to cost effectively monitor the effect of 
mercury remediation at the mine sites.  The aqueous mercury loads should decrease after 
mine remediation, and the decrease should be reflected in the methyl and total mercury in 
invertebrates and fish in the watershed. 
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Ongoing work is directed at improving our understanding of these relationships and 
refining monitoring and interpretive strategies for use in point source remediation 
assessment and TMDL regulatory work.  
 
 
Mine Remediation Feasibility Studies in the Cache Creek Watershed 
 
As of December 2000, compilation and review of available published and unpublished 
geologic reports and historical information were completed for the twelve mine sites in 
the study area.  The California Department of Conservation’s Department of Mines and 
Geology (Abandoned Mine Land Unit--AMLU) has completed their reconnaissance 
examinations of all mercury and gold mine sites in the study area, except for the Abbott-
Turkey Run site.  Finally, a limited number of mine dump and soil samples, collected 
during the AMLU reconnaissance, have been submitted for total mercury determinations.  
Data compiled from historical records and reports have allowed preliminary estimation of 
the quantities of calcined tailings that are present at some of the mercury mine sites in the 
study area.  Conclusions to date are: 1) The largest volume of calcined tailings in the 
study area are located on the Abbott-Turkey Run mine site; 2) Previous published work 
indicates the mercury in these tailings is present as cinnabar and metacinnabar; and 3) At 
least some of the mercury and gold mine sites in the study area have soils and rocks with 
anomalous mercury levels due to natural geologic processes, not mining activity.  The 
AMLU will conduct additional detailed field examinations of the project area mine sites 
in the second year of the study.  Digital (GIS) mine maps will be prepared and site data 
(physical and chemical) will be analyzed. 
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