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292 West Beamer Street
Woodland, California 95695

SUBJECT: COMMENTS ON THE DRAFT ENVIRONMENTAL IMPACT REPORT
(EIR) FOR OFF-CHANNEL MINING PLAN FOR LOWER CACHE CREEK,
DATED MARCH 26, 1996

Dear Mr. Morrison:

On behalf of the Yolo County Aggregate Producers Association (YCAPA), Foster Wheeler
Environmental Corporation (Foster Wheeler Environmental) has reviewed the subject EIR as it
pertains to mercury and offers the following comments enclosed with this letter.

In the detailed comments attached to this letter, we raise a number of key issues. These issues

are summarized below with reference to the pertinent comment number(s).

e The EIR proposes a 0.5 mg/kg criterion that is not based on current federal or state
standards designed to protect human health and the environment from mercury. The 14-1
process proposed in the EIR to disapprove wet-pit alternatives or require mitigation or ’
filling of wet pits initiates a new regulatory process that is inconsistent with existing federa-IJ
and state processes. (Comments 1 and 2). '

e Data from the Slotton et al. (1996) survey of the Solano Concrete wet pits indicate that,j
although fish tissue concentrations of mercury exceed 0.5 mg/kg, water concentrations are | 14-2
well within the USEPA ambient water quality criteria for protection of aquatic life and
human health. (Comment 3). —

o  Available fish tissue data indicate mercury concentrations observed in fish species sampled
from Solano Concrete’s wet pits, are common in fish in Cache Creek, elsewhere in Yolo
and Solano counties, and throughout the world. The prevalence of elevated mercury levels
in fish, and the similarity of levels measured in the initial project survey to background
levels, was not discussed in the EIR. Given the prevalence of mercury in excess of the
proposed 0.5 mg/kg criteria in fish in Cache Creek and elsewhere in the Yolo County, the
EIR should discuss what measures the County may need to take for these existing water
bodies in order to be consistent. (Comment 4).
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Mr. Dave Morrison
March 10, 1996
Page Two

evm—

Groundwater data from the gravel mining area indicates mercury is well below the drinking | 44.4
water standard for mercury. (Comments 5). _
o The EIR should recognize there should be no incremental increase in human health risk

from consuming fish from the reclaimed wet pits. (Comment 7). 14-5

—

Thank you for the opportunity to comment on the EIR. Please call us at 921-2525 should you
wish to discuss the above comments.

e Shull, Ph.D. Richard M. Sitts, Ph.D.
Corporate Director Supervising Scientist
Toxicology and Risk Assessment

Sincer

Attachment: Comments on the Draft Environmental Impact Report for Gravel Mining in
Lower Cache Creek, Dated March 26, 1996
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COMMENT1. THE 05MG/KG MERCURY THRESHOLD LEVEL
PROPOSED IN THE EIR IS NOT CONSISTENT WITH THE
CURRENT FDA CRITERION OF 1.0 MG/KG FOR MERCURY.

On page 4.4-47, paragraph 5, the EIR states:

“The Food and Drug Administration set the threshold level of
methylmercury [sic} in fish consumed by humans at 1.0 mg/kg. However,
the National Academy of Sciences recommends a level of 0.5 mg/kg.”

The EIR should reference the specific documents on which these statements are based.
We assume the National Academy of Sciences (NAS) recommendation is from its 1973
report, Water Quality Criteria 1972. If this is the case, then the NAS récommendation
referenced in the EIR is based on the Food and Drug Administration (FDA) threshold of
0.5 mg/kg that existed at the time the 1973 NAS report was published. Enforcement of
that threshold in the 1970s ended in litigation over a case involving consumption of
swordfish. The courts determined that the studies on which the 0.5 mg/kg threshold was
based were atypical and that the exposure and dose/response assumptions used to develop
the 0.5 mg/kg fish advisory criterion were overly conservative. A new fish advisory
criterion of 1.0 mg/kg was promulgated by the FDA, based on newer exposure and
dose/response data from a number of studies (Bolger, personal communication, 1996).

In general, the FDA fish advisory criterion applies only to interstate commerce. Individual
states and local agencies are responsible for promulgating fish advisory criteria within their
own borders and may choose to adopt the FDA criterion or develop alternative criteria.
The State of California has adopted an alternative process that involves risk assessment to
identify the need for fish consumption advisories (see Comment 2).

Given the discussion above, the EIR should recognize the current FDA 1.0 mg/kg level,
and acknowledge that it applies to human consumption and interstate commerce. Further,
since a state process to protect human health is in place, the EIR should switch to the state
approach for mercury.
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COMMENT 2. THE 0.5 MG/KG MERCURY THRESHOLD LEVEL
PROPOSED IN THE EIR IS NOT CONSISTENT WITH
CURRENT STATE OF CALIFORNIA PRACTICE AND
WOULD CREATE A NEW REGULATORY PROCESS.

On page 4.4-51, the EIR discusses the 0.5 mg/kg criteria. -

The EIR should rely on the existing state process for identifying potential health risks
related to mercury, instead of creating a new process independent of the state process.
The need for Yolo County (County) to adopt its own standard (0.5 mg/kg) for mercury in
fish tissue is not apparent, particularly when the proposed standard does not have any
basis in current federal or state guidance for mercury. The EIR does not provide a
rationale for adopting an alternative standard. If an alternative standard is deemed
necessary, the rationale for adopting such a standard should be given.

The State of California has a process in place that is designed to protect human health and
the environment from mercury impacts. The Office of Environmental Health Hazard
Assessment (OEHHA), California EPA, first determines if fish muscle tissue contains
mercury concentrations at levels of potential concern. (A concentration of 0.5 mg/kg has
been used as a “red flag” in the past, but as new data on mercury is currently being made
available at a rapid rate, this is no longer a “magic number.” Rather, conditions of a
specific site, including potential exposure scenarios, determine the mercury concentration
that is of potential concern at the site.) Where mercury levels are a potential concern,
OEHHA, California EPA, will conduct a risk assessment to determine the need for fish
consumption advisories.

If necessary, OEHHA issues advisories that are site- and species-specific and are based on
mercury levels (total mercury assumed to be 100 percent methyl mercury, as measured in
fish tissue samples from a specific water body) and on doses that could cause health
effects. Once issued, the State Department of Fish and Game (DFG) is required by
legislation to publish advisories in DFG regulations that are available at license vending
locations and at all DFG stations. Advisories are also posted in local newspapers and the
local health department(s) is notified of their existence. State fish consumption advisories
are generally informational and are not enforced at the point of consumption. Staff at
OEHHA were not aware of any instances in which a fish consumption advisory led to the
fencing of a fishing area or the banning of fishing in an area (G. Pollock, personal
communication, 1996; D. Crane, personal communication, 1996).

Specific examples of the use of fish advisories regarding mercury concurrent with sport
fishing regulations that allow limited or unlimited fishing include Clear Lake and the San
Francisco Bay Delta. Fish consumption advisories and fishing limits are both published in
California Sport Fishing Regulations (California Department of Fish and Game [DFG],
1996). In the Clear Lake case, from 0.28 to 0.66 mg/kg mercury has been measured in
channel catfish (California Department of Health Services [DHS], 1987). The California
Sport Fishing Regulations (DFG, 1996) advise pregnant women and children under six
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years of age to not eat catfish from Clear Lake. They advise adults to eat no more than
three pounds per month of catfish shorter than 24 inches. Regarding catching catfish, the
regulations specify that there is no limit on the number or size of catfish that an angler can
catch per day in Clear Lake. Clear Lake largemouth bass have had from 0.31 to 0.97
mg/kg of mercury (DHS, 1987). The advisory to pregnant women and children under six
is to not eat largemouth bass from Clear Lake, and for adults to eat no more than two
pounds per month. Regarding the limit, up to five largemouth bass all 12 inches or longer
can be legally harvested per day from Clear Lake. DFG also published a mercury advisory
for San Francisco Bay/Delta striped bass, which have had from 0.15 to 0.44 mg/kg
mercury (California State Water Resources Control Board, 1995). The advisory is that no
one eat striped bass longer than 35 inches. For striped bass less than 27 inches, pregnant
women and children 15 years or younger should not eat more than six ounces per month, -
others should not eat more than 12 ounces per month. The harvest limit is two striped
bass per day 18 inches or longer.
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COMMENT 3. MERCURY CONCENTRATIONS IN WATER FROM AN
EXISTING WET PIT ARE BELOW USEPA AMBIENT WATER
QUALITY CRITERIA TO PROTECT AQUATIC LIFE AND
HUMAN HEALTH.

On page 4.4-51, paragraph 1, the EIR states:

“The following performance standards shall be added to the OCMP to
mitigate for potential for significant adverse impacts associated with the
conversion of mercury occurring within the Cache Creek alluvial deposits
to methylmercury [sic]:

Prior to approval of reclamation of aggregate mining areas to permanent
lakes, the County shall commission a sampling and analysis program, ....
If the initial sampling indicates either of the following conditions, the
County shall perform verification sampling:

e Average concentrations of total mercury in excess of 0.000012
mg/L in the water;

e Mercury levels in fish samples in excess of 0.5 mg/kg.

If verification sampling indicates exceedance of these mercury standards,
the County shall not approve reclamation of mining areas to permanent
lakes.”

The 0.000012 mg/L is the U.S. Environmental Protection Agency (USEPA) freshwater
chronic ambient water quality criteria for the protection of aquatic life. The 0.5 mg/kg is
stated as being based on a NAS recommendation, which was in part based on a now
obsolete FDA fish advisory criterion. This issue was already raised in Comments 1 and 2,
regarding the appropriateness of a 0.5 mg/kg threshold level for mercury in fish tissue.
Further questions regarding this threshold are raised below.

Protection of Aquatic Life. The USEPA has established ambient water quality criteria
for mercury and other toxic pollutants that may be considered estimates of “the highest
concentration of a substance in water which does not present a significant risk to the
aquatic organisms in the water and their uses.” On page 4.4-45, the EIR discusses the
USEPA ambient water quality criteria to protect aquatic life. The USEPA has established
1-hour acute and 4-day freshwater chronic criteria of 2,400 and 12 nanograms per
liter (ng/L), respectively, to protect aquatic life (USEPA 1984). That is, a potentially
unacceptable impact to freshwater aquatic organisms may be expected if a 4-day average
concentration of 12 ng/L is exceeded more than once in any 3-year period (USEPA,
1986). The 4-day freshwater chronic criterion is essentially a final residue value that was
derived from a methyl mercury bioconcentration factor (BCF) of 81,700 for fathead
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minnows. BCFs are used to relate pollutant residues in aquatic organisms to the pollutant
concentration in ambient waters.

Water quality data for the Solano Concrete wet pits indicate that mercury concentrations
in water are below the USEPA ambient water quality criteria for protection of aquatic life.
Specifically, data from Slotton et al. (1996) include four observations made from April 4
through April 15, 1996 in the Solano Concrete wet pits. During this period, unfiltered
total mercury concentrations ranged from 2 to 3 ng/L, all well below the USEPA criterion
of 12 ng/L. Methyl mercury values ranged from 0.01 to 0.04 ng/L, or about 1 percent of
the total mercury values.

Protection of Human Health. The EIR does not appear to discuss the USEPA ambient
water quality criteria to protect human health from mercury in consumed fish. These
criteria are 144 ng/L for consumption of water and fish, and 146 ng/L for consumption of
fish only (USEPA, 1992). These criteria attempt to minimize or specify the potential risk
of adverse human effects due to mercury in ambient water.

Water quality data for the Solano Concrete wet pit that indicate concentrations of mercury
in water are below the USEPA ambient water quality criteria for protection of human
health. Specifically, data from Slotton et al. (1996) include four observations made from
April 4 through April 15, 1996 in the Solano Concrete wet pits. During this period, total
mercury concentrations ranged from 2 to 3 ng/L, all well below the USEPA criteria of 144
to 146 ng/L. » :
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COMMENT 4. MERCURY CONCENTRATIONS EXCEEDING 0.5 MG/KG IN
FISH TISSUE ARE COMMON.

On page 4.4-51, the EIR discusses the fish tissue criterion of 0.5 mg/kg mercury, but does
not provide any contextual information regarding typical background concentrations in
fish populations. In fact, this concentration has been shown to be common in the muscle
of a wide range of fish species.

Table 4-1 is a list of ranges of measured concentrations of mercury found in a number of
fish species for a number of regions. This table includes Solano Concrete’s wet pits data,
and state, national, and international data. Comparisons of these data follow.

Mercury Concentrations in Nearby Water Bodies

Mercury concentrations in fish collected from the Solano Concrete wet pits (Slotton et
al., 1996) are representative of concentrations commonly observed elsewhere. The wet pit
data range from 0.13 to 0.92 mg/kg fresh weight. Mercury concentrations reported for
freshwater fish sampled nationally range from 0.02 to 9.5 mg/kg. Reported mercury
concentrations in California freshwater fish range from 0.16 to 1.8 mg/kg fresh weight.
Measured concentrations in fish from the Solano Concrete ponds are at the low end of
these reported ranges.

Mercury concentrations reported in the literature are similar to-those measured at the
Solano Concrete ponds for similar fish species:

e Mercury concentrations measured in sunfish at the Solano Concrete ponds ranged
from 0.16 to 0.3 mg/kg. These concentrations are similar to those measured in lower
Cache Creek sunfish and elsewhere in California (0.06 to 0.26 mg/kg).

e Concentrations of mercury in smallmouth bass collected from the Solano Concrete wet
pit ranged from 0.19 to 0.9 mg/kg fresh weight. These concentrations are at the lower
end of the national range (0.03 to 9.5 mg/kg) and California range (0.1 to 1.8 mg/kg)
for largemouth and smallmouth bass.

e Mercury concentrations in catfish collected from the Solano Concrete wet pit (0.13 to
0.92 mg/kg) are in the lower end of the national range (0.02 to 2.5 mg/kg), but exceed
the range for lower Cache Creek (0.28 to 0.57 mg/kg) and elsewhere in California
(0.02 to 0.34 mg/kg).

Fish have also been collected from other surface water bodies within the Cache Creek
watershed (Table 5-1). Two of these water bodies, Davis Creek Reservoir and Clear
Lake, are impacted by mercury. Fish advisories have been issued for Clear Lake (see
Comment 2); no fish advisories have been issued for Davis Creek Reservoir, which is on
private property, nor has this water body been studied by OEHHA (OEHHA, 1987,
Pollock, personal communication, 1996). Comparisons of data for similar species of fish
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from these water bodies to those collected at the Solano Concrete wet pit are presented
below:

e The maximum detected total mercury concentrations in sunfish from the Solano
Concrete wet pit (0.3 mg/kg) and lower Cache Creek (0.29 mg/kg) are less than the
95 percent confidence interval of mean concentrations detected in Davis Creek
Reservoir sunfish.

e Mercury concentrations of catfish collected at the Solano Concrete ponds and lower
Cache Creek are similar to the 95 percent confidence interval of mean concentrations
detected in Clear Lake.

e Mercury concentrations in smallmouth bass collected from the Solano Concrete ponds
are similar to the 95 percent confidence interval of mean concentrations detected in
Clear Lake. Concentrations in the Solano Concrete pond smallmouth bass are less
than those for largemouth bass from Davis Creek Reservoir.

The presence of mercury in fish in uncontaminated environments has also been reported in
the literature, and can be attributed to “background” sources such as deposition of
mercury from the atmosphere, and erosion of natural mercury deposits in soil. For
example, fish tissue concentrations in excess of 1.0 mg/kg were common in a survey of
more than 10,000 Swedish lakes. In 95 of these lakes, the average mercury concentration

" in tissue of predatory fish (e.g., pike) was 1.2 mg/kg. These lakes had no known sources
of mercury, other than atmospheric sources within their catchments (Anderson and
Hékanson, 1992).

Based on this information, it is expected that the creation of permanent lakes from gravel
mining activities will not provide conditions resulting in fish mercury concentrations
substantially different than mercury concentrations measured in fish from other water
bodies in California, the U.S., and other countries. The EIR should acknowledge that
these concentrations are commonly observed in support of the County utilizing the
advisory process.

Mercury Concentrations in the U.S. Commercial Fish Market

The FDA, in addition to other governmental agencies (e.g., U.S. Department of
Commerce [USDC]), conducts surveillance sampling for mercury in fish and seafood
available on the commercial market. Data from three of these surveys are presented in
Table 5-2. Although the FDA data are more recent (1992-1994), the sample size for each
species analyzed is relatively small (reported as “at least five samples”) compared to the
USDC (1978) data presented by DHS (1987). In addition, the FDA survey did not report
all of the species sampled by USDC. The results of these surveys are summarized below
and in Table 5-2.
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Average mercury concentrations reported in commercially available fish and seafood range
from 0.05 mg/kg in shrimp to 1.6 in tilefish (Table 5-2). For catfish, concentrations range
from 0.05 to 0.74 mg/kg. Mercury concentrations in fish collected from the Solano
Concrete ponds range from 0.13 to 0.92 mg/kg fresh weight. Measured concentrations in
fish from the Solano Concrete ponds are within the reported range of commercial fish
mercury concentrations.

For the commercially-available species sampled in these surveys, USEPA (1995) reports
that the ten highest species-specific mean consumption rates are, in order from highest to
lowest, tuna, shrimp, flounder, salmon, cod, trout, catfish, pollock, bass, and crab. The
reported mercury concentrations in these commercially available species range from an
average of 0.05 mg/kg for salmon to a maximum of 2.0 mg/kg for striped bass. Again,
measured concentrations in fish from the Solano Concrete ponds fall within this reported
range of commercial fish mercury concentrations.

Based on this information, it is not expected that the creation of permanent lakes from

gravel mining activities will provide conditions resulting in fish mercury concentrations

substantially different than mercury concentrations measured in fish available on the .
commercial market.
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TABLE 4-1
MERCURY CONCENTRATIONS IN AQUATIC LIFE

Bass, fresh water National 0.19 Tollefson and Cordle, 1986
Largemouth bass National 0.03-7.3 Jenkins, 1980; DWR, 1987, SWRCB, 1995
Largemouth bass California 0.1-1.8 DWR, 1987, SWRCB 1995
Largemouth bass Davis Creek Reservoir, CA 2.794.5 Slotton et al., 1996
Largemouth bass Davis Creek Reservoir, CA 0.79-1.87 Slotton et al., 1996
Largemouth bass Clear Lake, CA 0.31-0.97° |DHS, 1987
Smallmouth bass Lake Erie 0.51 Tollefson and Cordle, 1986
Smalimouth bass Solano Concrete Pond, CA 0.19-0.9 Slotton et al., 1996
Bluegill sunfish California 0.06-0.26 DWR, 1987, SWRCB, 1995
Bluegill sunfish Davis Creek Reservoir, CA 2.22-2.81 Slotton et al., 1996
Bluegill sunfish Davis Creek Reservoir, CA 0.67-1.51 Slotton et al., 1996
Bluegill sunfish Lower Cache Creek, CA 0.28-0.29 Siotton et al., 1996
Green sunfish Sdlano Concrete Pond, CA 0.16-0.3 Slotton et al., 1996
Brown bullhead Santa Ana River, California 0.13 SWRCB, 1995
Brown bullhead Lower Cache Creek, CA 0.22-0.31 Slotton et al., 1996
Brown bullhead Solano Concrete Pond, CA 0.72-0.92 Slotton et al., 1996
Catfish National 0.02-2.5 Tollefson and Cordle, 1986; Jenkins, 1980;
DWR, 1987; SWRCB, 1995a; FDA, 1994
Channel catfish California 0.02-0.34 DWR, 1987, SWRCB, 1995b
Channel catfish Clear Lake, CA 0.28-0.66" |DHS, 1987
Channel catfish Lower Cache Creek, CA 0.28-0.57 Slotton et al., 1996
Channel catfish Solano Concrete Pond, CA 0.13-0.67 Slotton et al., 1996
‘White catfish Clear Lake, CA 0.47-0.61 DHS, 1987
Northern pike Canada 0.1-10.6 Jenkins, 1980
Lake St. Clair 20-3.0 Jenkins, 1980
Norway 0.1 Jenkins, 1980
Sweden 0.2-9.8 Jenkins, 1980
‘Wisconsin 09-14 Jenkins, 1980
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TABLE 4-1
MERCURY CONCENTRATIONS IN AQUATIC LIFE

Perch Lake Erie, Lake St. Clair 0.24-0.88 Tollefson and Cordle, 1986
Trout, fresh water National 0.13-0.6 Tollefson and Cordle, 1986; SWRCB, 1995;
Jenkins, 1980
Brown trout Lake Ontario 0.24-0.26 Gutenmann and Lisk, 1991
California 005034 |SWRCB, 19952
Lake trout Canada 0.12-10.5 Borgmann and Whittle, 1991; Jenkins, 1980
New York 03-06 Jenkins, 1980
Striped Bass National 0.14-9.5 Cooper, 1983; DWR, 1987
Striped Bass California 0.14-0.44 DWR, 1987; RWQCB, 1995
Tuna National 0.24-63 Schreiber, 1983; USEPA, 1996a
American lobster Chesapeake Bay 0.03-06 Jenkins, 1980
‘ NW Atlantic 0.25-16
Nova Scotia 0.15-15
Spiny lobster Tyrrhenian Sea 2.9 Schreiber, 1983
Walleye Lake Erie 0.58 Tollefson and Cordle, 1986

a DHS: California Department of Health Services
DWR: California Department of Water Resources
RWQCB: San Francisco Regional Water Quality Control Board
SWRCB: California State Water Resources Control Board

The full range of detected concentrations was not reported. Values presented here are the upper and lower confidence
intervals on the mean and do not represent the true range of concentrations cbserved in fish from this water body.
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TABLE 4-2
MERCURY CONCENTRATIONS IN COMMERCIALLY AVAILABLE FISH

AND SEAFOOD

Bass, freshwater 0.19 . 0.62 Tollefson and Cordle, 1986

Bass, sea 0.07-0.16 0.25-0.58 DHS, 1987; Tollefson and
Cordle, 1986

Bass, striped 0.75 2.0 DHS, 1987

Bluefish 0.19-0.38 0.81-1.23 DHS, 1987, Tollefson and
Cordle, 1986

Catfish <0.10-0.10 0.16-0.74 FDA, 1994; Tollefson and
Cordle, 1986

Catfish - 0.05 This study

Catfish, freshwater 0.15 0.38 DHS, 1987

Catfish, marine 0.48 12 DHS, 1987

Cod 0.13-0.15 0.17-0.83 FDA, 1994; Tollefson and
Cordle, 1986

Crab 0.13 0.27 FDA, 1994

Crappie 0.2 1.39 DHS, 1987

Flounder <0.1-0.10 <0.1-0.88 DHS, 1987; FDA, 1994

Grouper 0.6 2.45 DHS, 1987

Hake <0.1 <0.1 FDA, 1994

Halibut 0.24-0.53 0.51-1.43 DHS, 1987, FDA,; 1994,
Tollefson and Cordle, 1986

Lobster, Northern 0.51 231 DHS, 1987

Perch, freshwater 0.13 0.30 Tollefson and Cordle, 1986

Perch, saltwater 0.17 0.44 Tollefson and Cordle, 1986

Pollock 0.05 <0.1-0.14 FDA, 1994; Tollefson and
Cordle, 1986

Salmon 0.05 0.21 DHS 1987

Shark 0.84-1.24 3.52-4.53 DHS 1987; FDA, 1994;
Tollefson and Cordle, 1986

Shrimp 0.05 0.33 DHS, 1987

Snapper, red 0.45 217 DHS, 1987

Swordfish 0.83-1.27 1.68-2.72 DHS 1987, FDA 1994;
Tollefson and Cordle, 1986
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TABLE 4-2

MERCURY CONCENTRATIONS IN COMMERCIALLY AVAILABLE FISH

Tilefish
Trout, freshwater

Trout, marine

Tuna, canned

Tuna, fresh or frozen
Tuna, light skipjack
Tuna, light yellowfin
Tuna, white

1.61
0.13-0.42

0.09-0.24

0.20
0.38
0.14

AND SEAFOOD

3.73

1.01-1.22

0.24-1.19

0.34

0.76
0.39
0.87
0.90

DHS, 1987
Cordle, 1986

Cordle, 1986
FDA, 1994
FDA, 1994
DHS, 1987
DHS, 1987
DHS, 1987

DHS, 1987, Tollefson and

DHS, 1987; Tollefson and

Pollock 0.16 0.78 {FDA, 1994
Shark 0.36 0.70 FDA, 1994
Swordfish 0.86 1.61 FDA, 1994
Tuna, Canned 0.14 0.39 FDA, 1994
Tuna, fresh or frozen 0.27 0.5 FDA, 1994
FINAL.DOC 12 May 10, 1996
County of Yolo OCMP EIR Response to Comments

June 14, 1896

4-248

Response to Comments



COMMENT 5. GROUNDWATER MERCURY CONCENTRATIONS AT THE
SOLANO CONCRETE WET PITS ARE LESS THAN THE
DRINKING WATER MAXIMUM CONTAMINANT LEVEL
FOR MERCURY.

In evaluating potential effects on drinking water, the EIR should acknowledge data on
mercury concentrations in groundwater in the proposed off-channel gravel mining area.
Specifically, concentrations of filtered total mercury and methyl mercury in shallow
ground water were determined at existing and planned wet-pit areas within the lower
Cache Creek Basin. This groundwater, along with atmospheric deposition, is the source
of water for the proposed wet pits. From April 15 through April 17, 1996, groundwater
samples were collected from four monitoring wells located at the Solano Concrete site and
five wells at the Cache Creek Aggregates site. In conjunction with the groundwater
samples collected for mercury analyses, selected samples were also analyzed for general
mineral constituents and nitrate. The latter samples were collected to assess water quality
correlations between shallow groundwater and Cache Creek and also to assess current
environmental conditions related to the speciation of mercury. Details on well location
criteria, and sampling procedures and results are provided below.

Criteria for well locations. Groundwater monitoring wells at the two sites were selected
using the following criteria:

e Location of the monitoring well relative to the Creek. Wells were selected both near
to and away from the Creek.

o Location of monitoring well relative to an existing or planned wet pit mining area.
Wells were selected upgradient and downgradient of mining areas.

o Completion of the monitoring well near the water table and/or relatively deeper
alluvial materials. One relatively deeper well was sampled at each site.

The monitoring wells selected for sampling included shallow wells OW2s, OW3s, OW8s
and deep well OW8d at the Solano Concrete site, and wells MW1, MW3, MW4A
(deeper), MW4B (shallower) and MW35 at the Cache Creek Aggregates site. The
monitoring well locations are shown on their respective site maps (Figures 5-1 and 5-2).
In addition to the groundwater samples, a surface water sample was collected from Cache
Creek near the Cache Creek Aggregates site, at the location shown on Figure 5-2.

Sampling Apparatus and Procedures. A portable stainless steel submersible pump was
used for groundwater purging and sampling. Separate tubings are attached to the pump
for purging and sampling activities. Due to the extremely low detection limits for the
mercury analyses, special precautions were employed to ensure ultra-clean sample tubing
and related equipment. Teflon-lined polyethylene tubing was pre-cleaned by Frontier
Geosciences Laboratory, Seattle, Washington, using an acid cleaning procedure. The
tubing was soaked in 4N hydrochloric acid at 70°F. This soaking was followed by
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copious rinsing with deionized water known to be low in metals of interest (mercury in
particular). Groundwater samples were collected following in-line filtration with high
capacity (600 cm?®) 0.45-micrometer (um) disposable filters having an inherently
hydrophilic polysulfane membrane and an outer polycarbonate shell. The filters were also
acid-cleaned using the above procedure. Individual tubing/in-line filter units were
assembled for each sampling location. Also, quality control samples were collected from
two tubing/filter units to assess the concentration of total mercury present as background.
The quality control samples showed background concentrations of 0.15 and 0.21 ng/L
total mercury.

Each sampling event included extensive purging. A minimum of 40 casing volumes was
purged to ensure the collection of representative groundwater samples. During purging,
indicator parameters, including specific conductance, pH, temperature and turbidity, were
monitored to assess water quality stabilization. Field parameter measurements, and other
purging data, are provided in Tables 5-1 and 5-2.

Sample Collection and Analyses. Samples were collected with the assistance of
Luhdorff and Scalmanini Consulting Engineers, Woodland, California. Following purging
operations, pump flow rates were reduced for sample collection. Groundwater samples
for mercury analyses were collected in pre-cleaned Teflon containers using rigorous ultra-
clean sampling protocol. Sample collection was conducted by two persons wearing fresh
clean-room gloves. The containers are double bagged, and one person was responsible for
handing the sample container while still in the outer bag, The other person retrieved the
container from the inner bag and collected the sample. The bottle was then re-bagged.
Samples for general mineral and nitrate analyses were collected using standard sampling
techniques.

Samples were collected for total mercury analyses at all nine monitoring locations.
Samples for methyl mercury were collected from three monitoring wells at Solano
Concrete (near to and away from Cache Creek), from two monitoring wells at Cache
Creek Aggregates (near to and away from Cache Creek), and directly from the Cache
Creek. Three field blanks were collected for quality control purposes for total mercury
concentrations in particular.

Samples for total and methyl mercury analyses were shipped to Frontier Geoscience
Laboratories. Total mercury was analyzed using acid digestion, SnCl; reduction, dual
amalgamation and cold vapor atomic fluorescence (CVAFS) detection. Methyl mercury
was determined after distillation using aqueous phase ethylation, gas chromatography
separation of the ethyl derivatives, and CVAFS detection. Analytical detection limits for
mercury in water were <0.012 ng/L.

Samples for general mineral and nitrate analyses were collected from four wells at Solano

Concrete, two wells at Cache Creek Aggregates, and the Creek. Samples for these
analyses were delivered to Sequoia Analytical Laboratories in Sacramento.
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Groundwater samples were cooled in an ice chest following collection. Samples for
mercury analyses were shipped that day or within 24 hours to Frontier Geosciences. The
samples were packed with ice packs and dry ice and shipped overnight to the laboratory.
General mineral and nitrate samples were picked up and/or delivered to Sequoia Analytical
Laboratories within 24 hours of collection, All samples were transported and/or shipped
under chain-of-custody protocol. Between sampling locations, the portable submersible
pump was decontaminated using an Alconox rinse, followed by deionized water.

Sampling Results. The results of the total mercury and methyl mercury analyses are
summarized in Table 5-3. General mineral and nitrate analytical results are summarized in
Table 5-4. The laboratory analytical data sheets are included in Appendix A.

The filtered total mercury values, adjusted for field blank concentrations, among samples
at both sites, range from 1 to 3 ng/L, or up to 0.000003 mg/L. Values for filtered methyl
mercury ranged from 0.00 to 0.01 ng/L, or up to 0.00000001 mg/L.

The State of California has set a Maximum Contaminant Level (MCL) of 0.002 mg/L for
total mercury. MCLs are developed to ensure that contaminant levels in potential drinking
water sources do not exceed levels that may pose a health risk to humans. Although
Cache Creek has been shown to contain mercury in excess of 0.002 mg/L. (EIR, page
4.4-10), the groundwater samples around both proposed mining areas were less than or
equal to 0.000003 mg/L, and therefore well below the MCL. These data suggest that
water levels in the proposed wet pits would be similar to the groundwater because
groundwater is the only known source of incoming mercury besides atmospheric
deposition.
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TABLE 5-1

SUMMARY OF MONITORING PARAMETERS AND RESULTS FOR
GROUNDWATER WELLS AT SOLANO CONCRETE, YOLO COUNTY, CA

e R i

i

Static Water Level (depth, ft.) 29.91 22.13 24.31 24.26
EC (umhos/cm), Beginning of Purging 853 655 1,172 1,048
EC (umhos/cm), End of Purging 853 653 1,198 1,030
pH (pH units), Beginning of Purging 7.12 7.81 7.08 7.30
pH (pH units), End of Purging 7.24 7.61 6.95 7.25
Temperature (°F), Beginning of Purging 65.0 58.3 64.9 63.9
Temperature (°F), End of Purgiﬁg - 657 57.7 65.6 64.1
Turbidity (NTU), Beginning of Purging 27.0 37.0 100+ 1.0
Turbidity (NTU), End of Purging 0.31 0.20 0.30 0.12
Total Well Depth (ft.) ’ 71.30 71.00 36.75 86.90
Casing Volume (gal.) 6.75 7.97 2.03 10.21
Capacity (gpm) 3.0 3.39 1.0 3.52
Time Purged (min.) 90 90 90 135
Casing Volume Purged 40.28 40.03 4433 40.80
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TABLE 5-2

SUMMARY OF MONITORING PARAMETERS AND RESULTS, CACHE CREEK
AGGREGATES, YOLO COUNTY, CALIFORNIA

Static Water Level (depth, ft.) 19.81 31.58 32.00 26.98 29.51
EC (pmhos/cm), Beginning of 554 483 694 520 595
Purging
EC (umhos/cm), End of Purging 566 535 662 527 606
pH (pH units), Beginning of Purging 7.50 7.63 7.49 7.20 7.36
pH (pH units), End of Purging 7.41 7.49 7.47 7.62 7.26
Temperature (°F), Beginning of 66.3 66.2 65.7 66.3 66.7
Purging o .
Temperature (°F), End of Purging 67.2 65.9 66.1 66.9 67.0
Turbidity (NTU), Beginning of 100+ 53.0 100+ 100+ | 100+
Purging
Turbidity (NTU), End of Purging 2.0 2.0 4.1 20 6.4
Total Well Depth (f.) 53.10 73.30 102.87 | 53.13 82.75
Casing Volume (gal.) 5.43 6.80 11.55 4.26 8.68
Capacity (gpm) 1.92 3.65 3.0 3.0 3.52
Time Purged (min.) 135 90 165 60 105
Casing Volume Purged 44.63 41.18 40.50 4.26 8.68
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TABLE 5-3

MERCURY SPECIATION IN FILTERED WELL WATERS FROM SOLANO
CONCRETE AND CACHE CREEK AGGREGATES, YOLO COUNTY, CALIFORNIA,
APRIL 15-17, 1996.

Solano Concrete OWS8-D 4-15-96 0.85 0.023
0.019
Solano Concrete OW8-S 4-15-96 rep 1: 1.33 0.030
: rep 2: 1.39
Field Blank 4-15-96 0.34 0.017
Solano Concrete OW-2 4-16-96 3.81 -
Solano Concrete OW-3 4-16-96 1.18 0.020
0.016
Cache Creek Aggregates MW-3 4-16-96 065 | <0.012
Cache Creek Aggregates MW-1 4-16-96 rep 1; 1.51 -
rep 2: 1.46
Cache Creek -unfiltered 4-16-96 4.53 0.295
Cache Creek -filtered 4-16-96 1.99 0.072
Field Blank 4-16-96 0.34 0.023
Cache Creek Aggregates MW-5 4-17-96 3.03 <0.012
Cache Creek Aggregates MW-4A 4-17-96 rep 1: 1.25 -
rep 2. 1.02
Cache Creek Aggregates MW-4B 4-17-96 1.49 -
Field Blank 4-17-96 0.21 -
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TABLE 5-4

GROUNDWATER MONITORING WELLS GENERAL MINERALS AND NITRATE, SOLANO CONCRETE AND CACHE CREEK
AGGREGATES, YOLO COUNTY, CALIFORNIA, APRIL 15-17, 1996

152y

sjuswiwo) o} esucdsay HIF dINOO

sjusWWoD 0} asuodsay

Bicarbonate 310 210 430 400 220 240 240
Calcium 59 32 82 76 40 42 35
Carbonate <1.0 <1.0 <1.0 ' <1.0 <1.0 <1.0 <1.0
Alkalinity -
Chloride 68 36 89 80 59 39 48
Copper <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Hardness 340 180 530 430 230 240 240
Hydroxide <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Alkalinity
Iron <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.24
Magnesium 46 25 79 59 32 34 37
Manganese <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.011
pH (pH units) 7.4 7.6 7.1 74 7.7 7.4 8.4
Potassium 1.9 1.6 14 24 1.4 1.7 2.0
Sodium 54 43 69 72 50 32 42
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TABLE 5-4 |

GROUNDWATER MONITORING WELLS GENERAL MINERALS AND NITRATE, SOLANO CONCRETE AND CACHE CREEK
AGGREGATES, YOLO COUNTY, CALIFORNIA, APRIL 15-17, 1996

Specific 800 550 1,200 : 1,000 700 600 650
Conductance

(umhos/cm)

Sulfate 37 ' 24 68 54 35 38 20
Surfactants 0.051 <0.050 <0.050 0.055 0.051 0.12 <0.050
Total dissolved 480 280 720 620 360 330 340
solids (TDS) ‘

Zinc <0.01 <0.01 <0.01 ‘ 0.01 0.076 <0.01 <0.01
Nitrate

22 May 10, 1996
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COMMENT 7. INCREMENTAL INCREASE IN MERCURY EXPOSURE.

On page 4.4-51, the EIR refers to a 0.5 mg/kg value without regard to whether it would
prevent an incremental increase in the exposure of people to mercury.

In order to relate the 0.5 mg/kg value in terms of potential risks to human health, the
following discussion outlines the typical methods used to estimate potential risks to human
health from consumption of fish containing elevated levels of mercury. Several regulatory
agencies have previously evaluated potential risks to human health from the consumption
of mercury-contaminated fish. These include both state (e.g., California OEHHA) and
federal (e.g., FDA) agencies. In general, the methods used to establish whether a certain
level of mercury poses a potential threat to human health follow the basic procedures
outlined in the USEPA’s Risk Assessment Guidance for Superfund: Volume I—Human
Health Evaluation Manual (USEPA, 1989). There are two integral components to the
risk assessment procedure developed by USEPA. These are the exposure assessment step
and toxicity assessment step.

The exposure assessment step in a risk assessment combines information about the
concentration of mercury in fish with assumptions about how much fish a typical
individual consumes. The result is an estimation of a person’s rate of intake, or dose, of
mercury. This estimation is dependent on a number of different parameters, referred to as
exposure parameters. Exposure parameters refer to all of the values used to calculate the
daily human dose or intake level variables (e.g., ingestion rate, exposure frequency, and
body weight). The average daily dose (ADD) of a non-carcinogenic chemical, such as
mercury, is averaged over the estimated period of exposure, referred to as the averaging
time. The ADD is expressed in units of milligrams per kilogram per day (mg/kg/d).
Equations used for calculating ADDs have been developed by USEPA.

Toxicity values for many chemicals, including mercury, are published by the USEPA in the
on-line Integrated Risk Information System (IRIS; USEPA, 1996b). Reference doses
(RfDs) for non-carcinogens, such as mercury, are experimentally derived “no-effect” values
used to quantify the extent of non-carcinogenic toxic effects from exposure to a chemical. A
lower RfD value implies a more potent toxicant.

This concept of risk assessment, relying on both exposure and toxicity information, has
been used in the fish consumption advisories previously developed by the State of
California. California fish consumption advisories are not based on whether levels of
mercury in fish tissue exceeded the FDA action level of 1.0 mg/kg. Fish consumption
advisories developed by the state used standard USEPA values for the amount of fish
typically consumed and adult body weights. Recommendations in the advisories specified
how much fish could be ingested safely, based on the levels of mercury measured in fish
tissue.
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The present USEPA screening level for mercury is 0.6 mg/kg, based on a modified RfD of
0.06 pg/kg/d (USEPA 1993). As defined by USEPA (1993), screening levels are
“concentrations or target analytes (e.g., mercury) in fish or shellfish tissue that are of
potential public health concern.” They are useful as standards against which levels of
contamination in similar tissue collected from the ambient environment can be compared.
Screening levels are recommended guidance levels only; they are not regulatory levels and
USEPA recognizes that there are many other acceptable approaches and models currently
inuse. In 1995, USEPA revised the RfD for mercury from the 0.06 pg/kg/d. The revised
RID is based on developmental effects in infants (USEPA, 1996b). However, USEPA has
not revised the screening level for mercury, which with the revised RfD (0.1 pg/kg/d),
would increase the USEPA screening level for mercury from 0.6 mg/kg to 1.0 mg/kg.
Interestingly, this is equal to the FDA action level of 1.0 mg/kg. However, because
California has based previous fish consumption advisories on the older RfD, the level of
mercury in fish tissue that triggers a fish consumption advisory would be lowered by a
factor of 3. The levels of mercury in fish tissue that would trigger a fish consumption
advisory will likely be in the neighborhood of 0.2 to 0.3 mg/kg. However, state policy is
currently in flux regarding a trigger level for mercury contamination in fish. To date, the
state has not formally adopted the use of the new RfD in its development of fish
consumption advisories. Based on the discussions above, if this level is adopted by
California, virtually all fish consumed, whether store bought or caught, fresh water
or marine, would constitute an unacceptable risk to human health,

In the absence of any fish advisories applied to the proposed lakes, there are two
conditions in which creation of the permanent lakes would pose an incremental risk to
human health above typical risks posed by the consumption of fish. The first condition is
if the levels of mercury in fish tissue consumed are significantly above those levels
typically found in fish in the typical American diet. The second condition is if people
fishing in the lakes increase their consumption of fish because the proposed lakes are
constructed. This would only apply to an individual who, through the creation of these
lakes, would consume more fish in their diet than before the lakes were created. This does
not apply to an individual who may already consume more fish than normal, and may use
the lakes as an additional or replacement source. That is, unless fish tissue concentrations
of mercury in the lakes are significantly above typical levels or an individual consumes
more fish in their diet because of the creation of these lakes, the lakes should not pose an
incremental increase in the potential risks to human health. This is not to say that there is
not a potential human health risk associated with the consumption of fish from the lakes,
however, unless the conditions as presented above are met, there should not be an
incremental increase in the risks associated with the consumption of fish from the
lakes.
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APPENDIX A

LABORATORY DATA FOR WELL WATER ANALYSES
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FRONTIER
GEOSCIENCES

ENVIRONMENTAL RESEARCH CORPDORATION

414 Ponrius North * Seanle, WA 98109
{206) 622.6960 + Iax: (206) 622-6870

Rick Sitts

Foster Wheeler Environmental
2525 Natomas Park Drive, #250
Sacramento, CA 95833-2900

April 24, 1996
Dear Mr. Sitts,

Enclosed please find our results for mercury speciation in water, core
borings, and fish from your Cache Creek Aggregates project. Samples were
handled using ultra-clean protocols--with special attention being paid to the
extraction of soils from the core borings only from the center of the sample
(material not in contact with the brass core tube walls). In several cases (those
indicated in the tables as “gravel/sand/mud,” and “muddy sand”) the
samples were slushy and wet, making it impossible to obtain a sample that
had not been in contact with the core barrel. These samples may contain
some degree of contamination due to the brass core barrel, although the
degree of this is unassessable.

All total Hg were analyzed according to published FGS protocols, using
acid digestion, SnCl, reduction, dual amalgamation and cold vapor atomic
fluorescence (CVAFS) detection.  Methyl Hg were determined after
distillation using aqueous phase ethylation, GC separation of the ethyl
derivatives, and CVAFS detection. The dry fraction was determined
gravimetrically, after drying at 105°C overnight. No analytical difficulties
were encountered, and all raw data has been archived for a year, in case future
access is needed. I will note that the fish sample gave unusual results, in that
only a small fraction (20%) of the measured total was found to be methyl Hg.
Normally, we have found 95-100% of fish muscle Hg in the methylated form.
However, most of the fish we have measured have been upper level
pecivors, as opposed to your catfish, which feeds on detritus (largely inorganic

Hg).
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In addition to the chemical data, the following information was
obtained on the three sieved samples.

sample ID | percent of mass < 2 mm

CC-1-25 86.0
CC-1-40 58.6
CC-2-16 67.0

In addition to this report, we have, at your request, included copies of
the NRCC standard reference materials certificates. The samples will be
disposed of in two weeks unless other instructions are given. Please feel free
to call if you have any questions or additional analytical needs.

Best Wishes,

-
.
.

Nicolas S Bloom
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Mercury Speciation in Filtered Well Waters (Foster Wheeler Corp.)

April 22, 1996

Frontier Geosciences Inc.
414 Pontius North, Suite B
Seattle, WA 98109

June 14, 1986

4-267

net [Hgl, ng/L
bottle ‘ location : total methzl
CENT-891 Solono Concrete OW8-D 0.85 0.023
‘ 0.019
. CENT-769 Solono Concrete OW8-S rep 1: 1.33 0.030
rep 2: 1.39
CENT-2 field blank 0.34 0.017
CENT-838 Solono Concrete OW-2 3.81 —
CENT-827 Solono Concrete OW-3 1.18 0.020
: 0.016
CENT-828 Cache Creek Ag. MW-3 0.65 <0.012
CENT-548 | Cache Creek Ag. MW-1 rep 1: 1.51 -
_ rep 2: 1.46
CENT-530 Cache Creek-unfiltered 4.53 0.295
CENT-530 F Cache Creek-filtered 1.99 0.072
CENT-757 field blank 0.34 0.023
CENT-833 Cache Creek Ag. MW-5 3.03 < 0.012
CENT-537 | Cache Creek Ag. MW-4A rep1: 1.25 -
rep 2: 1.02
CENT-868 Cache Creek Ag. MW-4B 1.49 -—-
CENT-754 field blank 0.21 -
OCMP EIR Response to Comments
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Mercury Speciation in Filtered Well Waters --QC Data

[Hgl, ng/L
| parameter_ total __ methyl
Milli-Q water (sent out for field blanks) 0.23 -
test tubing + filter #1 0.15° o
test tubing + filter #2 0.21 -
blank 1 0.14 0.015
blank 2 0.08 0.022
blank 3 0.14 0.026
blank 4 0.12 0.018
blank 5 0.17 0.019
blank 6 0.07 0.016
mean 0.12 0.019
SD 0.04 0.004
estimated MDL 0.12 0.012
CENT-2 + 1.00ng/L Hg 1.93 (159%) —
CENT-868 + 5.00 ng/L He 6.52 (101%) -
CENT-828 + 1.00 ng/L He 1.75 (110%) -
NRCC DORM-2* (ng/g) | rep1: 4,660 rep 1: 4,872
rep 2: 4,686 rep 2: 4,993
certified 4,640 + 260 4,470 £ 370
CENT-827 + 1.25 ng/L MMHg - 1.739 (137%)
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Mercury Speciation in Fish (Foster Wheeler Corp.)

April 22, 1996

Frontier Geosciences Inc.
414 Pontius North, Suite B -
Seattle, WA 98109

[Hg], ng/g (ppb) wet weight basis
sample total : methyl
cat fish muscle rep 1: 50.5 rep 1:9.3
(dry fraction = 0.1961) rep 2: 30.4 rep 2: 5.1
blank 1 0.07 0.4
blank 2 0.06 -—-
blank 3 0.07 -~
NRCC DORM-2* 4427 4,892
certified value 4,640 + 260 4,470 + 370

County of Yolo
June 14, 1896
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Mercury Speciation in Core Bérings (Foster Wheeler Corp.)

April 22, 1996

Frontier Geosciences Inc.
414 Pontius North, Suite B

Seattle, WA 98109

soil dry [Hgl, ng/g (ppb)
samgle description fraction wet basis dry basis
SC-1-2.5 sandy soil 0.8590 766.3 892.1 '
SC-1-2.5 methyl | sandy soil 0.8590 0.081 -70.094 )
SC-1-16 gravely sand | 0.9710 39.8 410
SC-1-45 sandy gravel 0.8655 334 38.6 !
SC-1-45 methyl | sandy gravel | 0.8655 <0.001 (<0.001 )

SC-1-50 sand 0.8214 40.7 495

5C-2-2.5 silty soil 0.8179 86.2 - 1054 "~
SC-2-16 sand 0.9676 32.1 C 332 g
SC-2-35 muddy sand 0.7855 245.5 323.5

SC-2-45 - muddy sand 0.7947 153.3 192.9

CC-1-3 gravely sand 0.9731 15.8 -~ 16.2

CC-1-25 gravely sand 0.9345 68.4 732

CC-1-25 (> 2 mm only) 0.9576 6.1 - 64

CC-1-40 gravel/sand/mud | 0.8735 38.2 . 43.7

CC-1-40 (>2 mmonly) | 0.8975 6.9 - 77

CC-1-50 coarse sand 0.8881 36.9 415

CC-2-3 silty soil 0.9118 43.5 61.0

67.7

CC-2-16 gravely sand 0.9622 21.2 22.0

CC-2-16 (> 2 mm only) | 0.9242 3.9 4.2

CC-2-40 gravel/sand/mud 0.8660 40.4 - 46.7

CC-2-50 coarse sand 0.8472 35.3 417

20000 fle = N4
'y ol 1074
cany oo oo e o
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Mercury Speciation in Core Borings--QC Data

. [Hgl, ng/g
arameter wet basis dry basis
blank-1¢ 0.37 -—-
blank 2° 0.02 -—-
blank-3¢ 0.53 —
blank-4° 0.15 i
blank-5° 0.03 -
blank-6 0.02
blank-7* 0.03
blank-8* 0.03

mean 0.15 —
SD 0.20 -
estimated MDL 0.6 -
DORM-2* \ - rep 1: 4,635
‘ rep 2: 4,655
rep 3: 4,427
certified range . --- 4,640 + 260
PACS-1° - rep 1: 4,709
rep 2: 4,483
certified range - 4,540 = 160
*NRCC certified fish tissue “for typical 3 gram sample aliquot

"NRCC certified marine sediment
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Canada

Institute for Environmental
Research and Technology

Measurement Science

Ottawa, Canada
K1A OR6

613) 993.2359

AX {613) 993-2451

National Research Council

Canada

Conseil national de recherches

Institut de technologie et de

Science des mesures

recherche environnementales

MNC-CNRC

BCSS-1, MESS-2, PACS-1

Marine Sediment Reference Materials for Trace Elements
and Other Constituents

January, 1981

Revised 1987, 1990, 1993

The following tables show those constituents for which certified values have been established. Certified
"~ values are based on the results of determinations by at least two independent methods of analysis. The
uncertainties represent 95% confidence limits for an individual subsample. That is, 95% of samples from
any bottle would be expected to have concentrations within the specified range 95% of the time.

MESS-2 "
Antimony (g,h,i,n,q,x) .09 + 0.13
NArsenic (b,g.h,i,n,p,x) 207. + 08
Beryllium (g,i,q) 232 + 0.12
Cadmium (g,i,m,q) 024 + 0.01
Chromium (f,g.m,n,p,q.x} 106 + 8
Cobalt (b,f,g,i,m,n,p.x) 13.8 + 1.4
Copper (f,g,i,m,n,q,x) 39.3 + 2.0
Lead (f,g,i,m,p,q,x) 219 £ 12
Lithium (g.q) 73.9 + 0.7
Manganese (b.f,i,n,p,x) 365 + 21
Mercury (c,q) 0.092 + 0.009
Molybdenum (g,i,q) 285 + 0.12
‘Nickel (g,i,m,n,q,x) 49.3 + 1.8
~ Selenium (g,h,1,m) 072 + 0.09
“Silver (g,q) 0.18 + 0.02
Strontium (f,1,2,9) 125 + 10
Thallium (0.98)*
Tin (g,h,i,q) 227 4+ 042
Vanadium (b,f,i,m,n) 252 + 10
Zinc {f,i,m,n,q,x) 172° + 16
Tributyltin -
Dibutyltin -
Monobutyltin -
___Astlandard of excellence for more than lifty years

Trace Metals - Milligrams per Kilogram .

BCSS-1

059 + 0.06
a1 + 14

1.3 + 03

0.25 + 0.04

123 + 14

114 + 21
185 + 2.7
227 4+ 34

229 + 15 -

+ 0.20
934 + 49
+ 12

PACS-1
171 + 14
211 + 11--
238 + 0.20-
113 + 8-
175 + 1.1-
452 + 16~
404 + 20-
470 + 12
457 + 0.16
129 + 09
4.1 <+ 20—
.09 + 0.11
277 + 11
41.1 + 3.1
127 + 5
824 + 22~
1.27 + 0.22(as Sn)
.16 + 0.18 "
0.28 4+ 0.17

AExs

Un modele d'excellence depuis plus de cinquante ans

County of Yolo
June 14, 1996
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&

Matrix and Minor Constituents - Percent

MESS-2 BCSS-1 PACS-1

ALO, (f,i,n,x) 16.2 + 0.49 11.83 + 041 1223 £+ 0.22
C (e 2.14 + 003 219 + 0.09 369 + 0.1
Cao0 (f,i,n,p,x) e 0760 + 0.074 292 4+ 0.13
Cl(n,v,x) ’ . 112+ 0.05 239+ 0.09
Fe,0, (f,i,n,p,x) 6,22 + 031 470 -+ 0.14 6.96 + 0.12
K;0 {f,n,x) - 217 4+ 004 150 + 0.09
MgO (f,i,p) ' 244 £ 023 241  + 0.09
Na,0 (f,i,n,p) - 272 4+ 021 440 4+ 0.11
PO, (i,%) 028 + 0.03 0.154 4+ 0.016 0.233 + 0.018
S (,x,x) 0.18 + 004 036 + 0.05 .32+ 0.08
Si0, (f,x) 59.4 + 23 66.1 + 1.0 55.7 + 0.5
TiO, (f.i,n,p.x) 0.734 + 0.024 0.703 + 0.011
* Information value only.
Coding
a - Atomic fluorescence spectrometry ! - Liquid chromatography
b - Inductively coupled plasma mass spectrometry m- Isotope dilution solid source mass spectrometry
¢ - Cold vapour atomic absorption spectrometry n - Instrumental neutron activation analysis
¢ - Coulometry p - Instrumental pholonuclear activation analysis
f - Flame atomic absorption spectrometry q - Isotope dilution inductively coupled plasma
g - Graphite furnace atomic absorption mass spectrometry

spectrometry r ~ Infrared spectrometry
h - Hydride generation atomic absorption v - Volumetric analysis

spectrometry x - X-ray fluorescence specirometry
i - Inductively coupled plasma atomic emission

spectrometry

Not all the methods listed above were applied to all three certified reference materials.

*

These reference materials are primarily for use in the calibration of procedures and the development of methods used
for the analysis of marine sediments and materials with similar matrices.

Note: With the release of MESS-2 which is certified for mercury, BEST-1 which was certified
only for mercury has been withdrawn from distribution.

Preparation of material

BCSS-1 was collected from the Baie des Chaleurs in the Gulf of St. Lawrence . MESS-2 is from the Beaufort Sea.
PACS-1 was collected in the harbour of Esquimalt, B.C. They were all freeze dried, screened to pass a No. 120 (125
um) screen, blended and bottled by Institute staff using the facilities of the Canada Centre for Mineral and Energy
Technology in Ottawa. After bottling, the samples were radiation sterilized with a minimum dose of 2.5 Mrad by the
Canadian Irradiation Centre to minimize any effects from biological activity.

OCMP EIR Response toe Comments
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Instructions for drying

Although initially free from moisture following the freeze drying, the materials, which contain sea salt, have picked
up moisture during subsequent operations. They should be dried to a constant weight before use. Drying for several
hours at 105°C has proved to be a relatively simple method to achieve a dry weight for most purposes. They should
be kept well sealed and in a cool place.

Homogeneity

Randomly selected bottles were used for the analytical determinations. Results from different botties showed no
significant differences compared to resulis from sub-samples within bottles. Nor was there any correlation between
values obtained and bottle sequence. Thus, it is assumed that all bottles of each of these materials have essentially the
same composition. PACS-1 was also extensively tested for homogeneity at the Department of Chemxstry, University
of Alberta, Edmonton, Alberta.

Information values

The following values are considered less reliable than those quoted above because they are not based on the results
of at least two independent methods or there were insufficient analyses performed. These numbers are given for
information only and care should be excised not to attribute more reliability to these numbers than they
warrant., Values are in mg/kg.

MESS-2 BCSS-1 PACS-1
Cs (n,p) - 4
Ge (m) o {1.5) ——
Mo (m) certified (1.9 certified
Sr (f) certified 96) certified -
Tl (m,q) (0.98) 0.6) e

It is anticipated that as more data become available the established values may be updated and certified numbers
assigned to more elements. These updates will be sent to all users of these reference materials.

Feedback:and comments from users will be welcomed.

Acknowledgements

These materials were prepared following the advice of the NRC Committee on Marine Analytical Chemistry (M.
Bewers, Chairman). The guidance of the members is much appreciated.
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1. Lam, H.B. MacPherson, H. Marshall, .W. McLaren, B. Methven, M. Miedema, A. Mykytiuk, D.S. Russell,
P. Semeniuk, H. Tao*, K.W.M. Siu, R. Sturgeon and S. Willie.
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D. Boomer, Laboratory Services and Applied Research Branch, Ministry of the Environment, Toronto, Ontario.

D. Buckley and R. Fitzgerald, Atlantic Geoscience Centre, Energy, Mines and Resources Canada, Bedford Institute
of Oceanography, Dartmouth, N.S.

Y.K. Chau, Canada Centre for Inland Watérs, Environment Canada, Burlington, Ontario.

M. Chaudhry, W. Johnson and P. Ralph, Ministry of Energy, Mines and Petroleum Resources, Victoria, B.C.

C. Chiu, Air Pollution Technology Centre, Environment Canada, Ottawa, Ontario.

R.C. Clark, Northwest Fisheries Science Center, Seattle, Washington.
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B. Kratochvil, Department of Chemistry, University of Alberta, Edmonton, Alberta.
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D. Loring and R. Rantala, Chemical Oceanography Divisioﬁ, Fisheries and Oceans Canada, Bedford Institute of
Oceanography, Dartmouth, N.S.

S. MacKnight, MacLaren Plansearch Lid., Dartmouth, N.S.

R. Presiey and T. Wade, Texas A & M University, College Station, Texas.

P.F. Seligman, S. Cola and J. Testa, US Department of the Navy, San Diego, California.

C. Smith, H. Steger, P. Westra and D. Mclntosh, Canada Centre for Mineral and Energy Technology, Energy,
Mines and Resources Canada, Ottawa, Ontario.

A. Uhier, Battelle Ocean Sciences, Duxbury, Massachusetts.

J. Van Loon and A. Paudyn, Department of Geology, University of Toronto, Toronto, Ontario.

M. Yunker, Institute of Ocean Sciences, Fisheries and Oceans Canada, Sidney, B.C.

V.§. Zdanowicz, S.L. Cunneff and T.W. Finneran, Northeast Fisheries Center, Highlands, New Jersey.

Comments, information and inquiries should be addressed to:

Dr. Shier Berman

Environmental Measurement Science ‘
Institute for Environmental Research and Technology
National Research Council

Montreal Road

Ottawa, Canada K1A OR6
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! * - National Research Council  Conseil national de recherches
Canada Canada

Institute for Environmental  institut de technologie et de
Research and Technology  recherche environnementales

Measurement Science Science des maesures

Ottawa, Canada m c i cm c

K1A OR6

2613) 993.2359
AX (613) 993-2451

March 1994

DORM-2 DOLT-2

DOGFISH MUSCLE AND LIVER CERTIFIED REFERENCE
MATERIALS FOR TRACE METALS

The following table shows those elements for which certified values have been established for
the two dogfish (Squalus acanthias) reference materials. Certified values are based on results of
determinations by at least two independent methods of analysis. The uncertainties represent 95
percent tolerance limits for an individual sub-sample of 250 mg or greater.

Trace Elements - mg/kg ‘ ‘
DORM-2 ‘ DOLT-2

Aluminum (d,g,i)* 109 + 1.7 252 4+ 24
Arsenic (d,g,h,x) _ 180 + 1.1 166 + 1.1
Cadmium (g,p) 0.043 + 0.008 208 4+ 05
Cobalt (d,g) ‘ , 0.182 = 0031 024 + 005
Chromium (g,i,p) 347 + 5.5 0.37 + 0.08
Copper (g,i,p,x) 234 + 0.16 258 4+ 1.1
Iron (g,1,p,x) 142 + 10 1103 + 47
Lead (g,p) 0.065 + 0.007 022 + 0.02
Manganese (d,g,i} 366 + 0.34 6.88 4+ 0.56
Mereury (¢,p) 464 + 026 1.99 + 0.10
Nickel (g,i,p) i94 £+ 3.1 020 + 0.02
Selenium (g,p) 1.40 + 0.09 6.06 £+ 049
Silver {g,p) 0.041 + 0.013 0.608 + 0.032
Thallium (p) (0.004)* -
Tin (p) (0.023)* (0.13)*
Zinc (f,g,i,p) 256 + 23 858 4+ 25
Methylmercury (as Hg) 447 £+ 032 0.693 + 0.053.
- See next page for key to coding.

* - Not certified; information value only.

A standard of excellence for more than fifty years B+

Un modele d'excellence depuis plus de cinguanie ans Callad
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Coding

The coding refers only to the ultimate method of analyte determination and not all methods were always applied
to both certified reference materials, DORM-2 and DOLT-2, which were certified more than a year apart. No
mention is made here regarding the various methods of sample preparation, decomposition and possible analyte
separation prior to determination within each coded method.

- Cold vapour atomic absorption spectrometry.

- Inductively coupled plasma mass spectrometry.,

- Flame atomic absorption spectrometry. :
- Graphite furnace atomic absorption spectrometry,

- Hydride generation atomic absorption spectrometry.

- Inductively coupled plasma atomic emission spectrometry.

- Isotope dilution inductively coupled plasma mass spectrometry.
- Xray fluorescence spectrometry

T I e L0

‘These reference materials are primarily intended for use in the calibration of procedures and Lhc development
of methods. used for the analysis of marine animals and materials with a similar matrix.

There appear to be elevated concentrations of iron, chromium and nickel in DORM-2 indicating the possible
contamination of this material by stainless steel during its preparation. The mercury concentration of this
certified reference material (CRM) is also relatively high but it is almost all organomercury and was probably
in the dogfish muscle to start with.

The materials should be kept tightly closed in the original botiles and should be stored in a cool location, away
from any intense radiation sources such as ultraviolet lamps and sunlight.

The bottles should be well mixed by rotation and shaking prior to use, and tightly closed immediately thereafter.
A cleaned teflon ball is included with each sample. It should be inserted into the bottle the first time it is opened.
This aids in mixing the material which may tend to cake on prolonged standing.

Homogeneity

The materials were tested for homogeneity at the Natigmal Research Council (NRC) in Ottawa. Also, randomly
selected bottles were used for the analytical determinations by the NRC laboratory and the collaborating
laboratories.

Results from different bottles indicated no significant differences compared to resuits from sub-samples within
botties. It is assumed, then, that all bottles of these materials have essentially the same composition. The
homogeneity is warranted by NRC for samples of 250 mg weight and above for the elements listed on the first
page. There is other evidence which supports homogeneity for some of the analytes down to the level of 25 mg
samples.

Instructions for Drying
DORM-2 and DOLT-2 can be dried to constant weight by:

(1) drying at reduced pressure (e.g. 50 mm Hg) at room temperamrc in a vacuum desiccator over
magnesium perchlorate for 24 hours.

(2) vacuum drying (about 0.5 mm Hg) at room temperature for 24 hours.

Both of these methods were used to obtain a conversion factor to produce the "dry weight” results listed on the
first page.

OCMP EIR Response to Commenis
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Preparation of Materials

These reference materials were processed at the Canadian Institute for Fisheries Technology, Technical
University of Nova Scotia, Halifax. The preparation scheme is described below in the schematic drawing.
The procedure does not result in totally defatted materials, The dogfish muscle (DORM-2) and liver
(DOLT-2) materials respecnvely contain about 5 and 24 percent fat.

DOGFISH
STORED AT
35
EVISCERATED, LIVERS RECOVERED, CLEAN DOGFISH
BEHEADED CLEANED LIVER
MUSCLE TISSUE CHOPPED,
STRIPPED FROM HOMOGENIZED
SKIN, CARTILAGE -
MUSCLE MINCED, SLURRY HEATED
HOMOGENIZED TO 40°C
SPRAY DRIED OIL SEPARATION
ACETONE ACETONE
EXTRACTION (3X) EXTRACTION (4X)
RESIDUAL RESIDUAL
ACETONE VACUUM ACETONE VACUUM
STRIPPED STRIPPED
SCREENED AT ‘ SCREENED AT
24 MESH, MIXED 24 MESH, MIXED
!
RADIATION
MUSCLE BOTTLED STERILIZATION LIVER BOTTLED
HOMOGENEITY
TESTING
CERTIFICATION |
-3-
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Stability

- The predecessor CRMs, DORM-1 and DOLT-1, have been periodically analyzed for more than eight years and
have been both physically and chemically stable over that time. We expect similar behaviour from DORM-2

and DOLT-2.

Acknowledgements

This material was prepared following the advice of the NRC Committee on Marine ‘Analytical Chemistry
(M. Bewers, Chairman). The guidance of the members of the Committee is much appreciated.

These members of staff of Environmental Measurement Science, Institute for Environmental Research and
Technology, National Research Council of Canada, participated in the analyses: S. Berman, V.J. Boyko,
V.P. Clancy, J. Lam, P. Maxwell, J.W. McLaren, B. Methven, K.W.M. Siu and S. Willie.

The cooperation of the following in the preparation and analysis of these materials is gratefully
acknowledged: ‘

E.G. Bligh, I. Britt and C.H. Hotton, Canadian Institute of Fisheries Technology, Technical Umversnty
of Nova Scotia, Halifax, Nova Scotia.

E. Crecelius, B. Lasorsa and R.W. Sanders, Marine Science Laboratories, Battelle Pacific Northwest
Sequim,Washington.

B. Presley and P. Boothe, Department of Oceanography, Texas A&M University, College Station, Texas.

It is anticipated that as more data become available the established values may be updated and reliable
values assigned to more elements. Updates will be sent to all users of this reference material.

Feedback and comments from users are encouraged.

Comments and inquiries should be addressed to:

Dr. Shier Berman

Director, Environmental Measurement Science
Institute for Environmental Research and Technology
National Research Council

Ottawa, Ontario, Canada K1A OR6
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@ SeqUOIa " 680 Chesapeake Drive Redwood City, CA 94063  (415) 3645600 FAX (415) 3649233

404 N, Wiget Lane Walmut Creek, CA*94598 (510) 988.9600 FAX (510) 988.9673

L K 4 Analytical 819 Striker Avenuc, Suite 8 Sacramento, CA 95834  (916) 9215600  FAX (916) 921.0100

?ﬁ%ﬁ@g&o & Scalrnanini R Glient Project 1B: 557030 | YCAPA i R Apr 16, 1506,
<500 First St. Sample Descript: Water, 1, Solano MW3 Recetved Apr 17, 1996
gWoodland CA 95695 - Analysis for; General Minerals Reported:  Apr 24, 19863
gAttentnon Vicki Kretsinger Lab Number 604—0635 : i

GENERAL MINERAL ANALYSIS

Analyte Date Lab Reporting

Analyzed ELAP # Limit Sample Result
Bicarbonate Alkalinity, mg/L........ 04/18/96 wenonssnsnssenness 1624 10 sxmasensnnnsunene 220
Caleium, mg/L 04/18/96 seensersenssmeass 1624 0,10 eirconnenenes 40
Carbonate Alkalinity, mg/L.............. 04/18/96  ecrrerreen 1624 1.0 e N.D.
Chioride, mg/1 A 04/18/96 eserenensasennene 1624 1.0 svnsaressnnssees 59
Copper, mg/L . 04/18/96 roeeenenssnasneness 1624 0.010 e N.D.
Hardness, mg/| 04/18/96 rsecsunsennennes 1624 1.0 cenrarcasaonaanes 230
Hydroxide Alkalinity, mg/L.............. 04/18/96 .o 1624 1.0 e N.D.
Iron, mg/L. 04/18/96 e 1624 0.020 e N.D.
Magnesium, mg/l 04/18/96 1624 0.10 ... wesesconssan 32
Manganese, mg/L 04/18/96 cererassenessnitans 1624 0010 s N.D.
pH, pH units 04/17/986 cesnvvensennsnsnes 1624 N/A v 7.7
Potassium, mg/L 04/18/96 cuvecrreceneen - 1624 1.0 ... S . 1.4
Sodium, mg/L.... 04/18/96 weorsesssnennneens 1624 0.50 ... casesearee 50
Specific Conductance, pmhos/c 04/17/96 ceenornnnsennnens 1624 10 S wrerens 700
Sulfate, mg/I 04/22/96  wvevsreerenne 1624 20 e . 35
Surfactants, my/1 04/18/96  cveveern _— 1624 0.050  .eeeremenceenens 0.051
Total Dissolved Solids, mg/L....... 04/22/96 srssessenanenens 1624 5.0 wreessesnnererses 360
Zing, mg/1 04/18/96 ... 1624 0.010  ..cveeviuneee 0.076

Analytes reported as N.D. were not detected at or above the reporting limit.
Please note that the sample for metals was field filtered, thus resuits are dissolved metals. ;

SEQUOIA ANALYTICAL

s i e iles
ida C. Schneider

/Project tory
§040635.LUH <1>
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Sequoia

69

Analytical

680 Chesapeake Drive
404 N. Wiget Lane

Client F’ro ot 1D:

Analytes reported as N.D. were not detected at or above the reporting limit.

SEQUOIA ANALYTICAL

inda C. Schneider

Project Manager/Sacramento Laboratory

Redwood City, CA 54063
Walnut Creek, CA 94598
819 Striker Avenue, Suite 8 Sacramento, CA 95834

T e m*&w&wwmw

{415) 364.9600 FAX (415) 364.9233 '
{510} 988.9600 FAX (510) 923.9673
(916) 921.9600 FAX (916) 921.0100

mpled:  Apr 16, 199

Sampie Descript: Water, 3 Cache Creek Recewed Apr 17, 1996
Analysis for: General Minerals Reported:  Apr 24, 1996
Lab Nurnber 604-0637 %
S o SR 2 RO R S R R R P e e R
GENERAL MINERAL ANALYSIS
Analyte Date Lab Reporting
Analyzed ELAP # Limit Sample Result
Bicarbonate Alkalinity, mg/L........ 04/18/96 ... renenee 1624 10 coversenearanaens 280
‘Caleium, mg/1 04/18/96 cvsnenensnenennnes 1624 0.050  ccrrrsrreennens 35
Carbonate Alkalinity, mg/L...cccvecne. 04/18/96 ... 1624 1.0 e N.D.
Chloride, mg/I 04/18/96 .eveeeereene e 1624 1.0 venseervaeneee 48
Copper, mg/L. 04/18/96 e 1624 0.0050  ..cverrrnene N.D.
Hardness, mg/1 04/18/96 wseensnnnnennens 1624 0.50 ccevecrenencenn 240
Hydroxide Alkaiinity, mg/L-....ccovuee 04/18/96  vercrrcrrirneres 1624 10 e N.D.
Iron, mg/L 04/18/96 wcvrrevvereen 1628 0.010 worevevnreenne 0,24
Magnesium, Mg/ L. 04/18/96 cosmrsssenanness 1624 0.10 ... cersserveens 37
Manganese, Mg/L......ccocienmnuon 04/18/96 eevesssssnssnnses 1624 0.0050 ...cccvunirenncns 0,011
pH, pH units 04/17/96 F— e 1624 N/A cciececeen. 8.4
Potassium, mg/l 04/18/96 R 1624 11181+ S 2.0
Sodium, mg/L 04/18/96 weevererireenne 1624 0.25 errecreerenes . 42
Specific Conductance, pmhos/c 04/17/96  .cvvcrsrreneees 1624 10 senssnsenssonnres 650
Sulfate, mg /1L 04/22/96 wesercsesesenes 1624 2.0 camsmesnscsseres 20
Surfactants, mg/L 04/18/96 . 1624 0.050  .ocecrveeennns N.D.
Total Dissolved Solids, mg/L....... 04/22/98 covseousennes « 1624 5.0 i S 340
Zinc, mg/L. 04/18/96 ... crmvsrreenrene 1624 0050  werrrreree NLD.

6040635.LUH <3>

County of Yolo
June 14, 1996
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@ Sequ01a o 680 Chesapeake Drive Redwood City, CA 94063  (415) 364-9600 FAX {415) 564-9233

404 N. Wiget Lane Walaut Creek, CA' 94598 (510) 988.9600 FAX (510) 988.9673

% 4 Analytical 819 Striker Avenuc, Suite 8 Sacramento, CA 95834 (916) 921-9600  FAX (916) 5210100

ihdort & Scalmanini e Cllent Project I

S
Samﬁ%ﬁ%&b Apr 16 1996@

% 500 First St. Sam

ple Descript: Water Received:  Apr 17, 1986
%xvaontzland, \?AMS:?rSQS Analysis for: Nitrate as NO3 Analyzed: Agr 18, 195-36g
& Attention: Vic etsinger - Ffrst Sam Ie# 604-(}635 :
Wmmm 5 P RS SO o p R RS oo T SO Orted..rAP!’ 2% 1996%\

LABORATORY ANALYSIS FOR: Nitréte as NO3

Sample Sample Sample
Number Description  Reporting Limit Result
mg/L mg/L
604-0635 1, Solano MW3 1.0 18
604-0636 2, Cache Cr. MW3 1.0 7.1
604-0637 3, Cache Cresk 1.0 9.4

Analytes reported as N.D. were nat detected at or above the reporting fimit.

SEQUOIA ANALYTICAL, ELAP #1210

s i fornecte

Linda C. Schnieider
{/f-"roject Manager/Sacramento Laboratory
6040635.LUH <4>

OCMP EIR Response to Comments
County of Yolo
. June 14, 1996 4282 Response to Comments



SeqUOIa " 680 Chesapeake Drive Redwood City, CA_ 94063 (415) 364.9600 FAX (415) 3649233
B . 404 N. Wiget Lane Walout Creek, CA 94598 (510) $88.9600 FAX (510) 988.9673
\ K 4 Analytlcal 819 Striker Avenuc, Suite 8 Sacramento, CA 95834 (916) 921-9600  FAX (916) 921.0100

R SRS SR % CEREE 3 O A R T S st
. Client Project 1D 96-7-030 ) YCABR - o A

§ 500 First St. Matrix: Water

: Woodland, CA 95695

Kretsinger ple Group: 6040635-37
R S A B Nt e S B S S s s
QUALITY CONTROL DATA REPORT
ANALYTE
Calclum Magnesium Copper lron Sodium Surfactants
Method: EPA 200.7 EPA 2007 EPA2007  EPA2007  EPA2007  EPA425.%
Analyst: K. Barta K. Barta K. Banta K. Barta K. Barta L. Martin
Concentration
Spiked: 5.0mg/L 5.0 mg/L 5.0mg/L. 5.0 mg/L. 50mg/L  0.80mg/L
LCS Batch#:  LCS041856E LCS041896E LCS041896E  LCS041896E LCS041896E  LCS041896
Date Prepared: 04/18/96 04/18/96 04/18/96 04/18/86 04/18/96 04/18/96
Date Analyzed: 04/18/96 04/18/96 04/18/96 04/18/86 04/18/96 04/18/96
Instrument 1.D.#: ICP-1 ICP-1 icP-1 ICP-1 ICP-1 UV Spec 1
LCS % .
Recovery: 102 103 98 103 102 06
Control Limits: 90-110 90110 80110 80110 80-110 80-120

MS/MSD
Batch #: 6040836 6040636 6040636 6040636 6040636 85041798
Date Prepared: 04/18/96 04/18/96 04/18/96 04/18/96 04/18/98 04/17/96
Date Analyzed: 04/18/96 04/18/96 04/18/96 04/18/96 04/18/96 04/17/96
instrument L.D.#: ICP-1 ICP-1 IcP-1 ICP-1 ICP-1 UV Spec 1
Matrix Spike
% Recovery: 30 47 96 100 10 104
Matrix Spike
Duplicate %
Recovery: 28 45 96 100 10 98
Relative %
Difference: 6.8 43 0.0 0.0 0.0 §9
Please Note:
The LCS is a cantrol sample of known, interferent free matrix that is analyzed using the same reagents,
SEQUOIA ANALYTICAL preparation and analytical methods employed for the samples. The LCS % recovery data is used for

ect Manager/Sacramento Laboratory

: : validation of sampls batch results. Due to matrix effects, the QC limits for MS/MSD's are advisory only
’ y (é and are not used o accept or reject batch results.

/S //ﬁ/ / it

./ Linda C. Schneider

: Proj

6040635.LUH <5>

OCMP EIR Response to Comments

County of Yolo
Response to Comments

June 14, 1996 4-283



@ Sequ()la " 680 Chespeake Drive  Redwood City, CA 94063 (415) 364.9600  FAX (415) 3645233
. 404 N. Wiget Lane Walnut Creck, CA" 94598 (510) 988-9600  FAX (510) 988.9673
LK 4 Analytlcal 819 Striker Avenue, Suite 8 Sacramento, CA 95834 (916) 921-9600  FAX (916) 921-0100

. 500 First St. %
 Woodland, CA 95695 .
’éAttention.Vrcki Kretsinger _ Reported:  Apr 24, 1996‘;gg

S T o

QUALITY CONTROL DATA REPORT

ANALYTE
Calcium Magnesium Copper fron Sodium
Method: EPA200.7 EPA 200.7 EPA 200.7 EPA 200.7 EPA 200.7
Analyst: K. Barta K. Barta K Barta K. Barta K. Barta
Concentration .
Spiked: 12.5.mg/L 12.5 mg/L 0.50 mg/L §0mg/L 12.5mg/L
L.CS Batch#: LCS041886 LCS041896 LCS041885 LCS041896  LCS041896
Date Prepared: 04/18/96 04/18/96 04/18/96 04/18/96 04/18/96
Date Analyzed: 04/19/96 04/19/96 04/19/96 04/19/96 04/19/96
Instrument LD.#: ICP-1 ICP-1 1cP-1 1Pt ICP-1
LCS %
Recovery: 94 97 91 96 90
Control Limits: 80-120 80-120 80-120 80-120 80-120

MS/MSD
Batch #: 6040637 6040637 6040637 6040637 6040637
Date Prepared: 04/18/96 04/18/96 04/18/96 04/18/98 04/18/96
Date Analyzed: 04/18/96 04/19/96 04/19/96 04/19/96 04/19/96
Instrument L.D.#: ICP-1 ICP-1 1CP4 ICP-1 1CP-1
Matrix Spike
% Recovery: 72 76 88 90 68
Matrix Spike
Duplicate %
Recovery: 94 80 91 94 82
Relative %
Difference: 26 16 34 4.3 18
Please Note:

The LCS is a contral sample of known, interferent free matrix that is analyzed using the same reagents,

SEQUOIA ANALYTICAL preparation and analytical methods employed for the samples. The LCS % recovery data is used for
validation of sample batch results. Due to matrix effects, the QC fimits for MS/MSD's are advisary only

dé} %é/zz/@ and are not used to accept or reject batch results,

nda C. Schnélder
Project Manager/Sacramento Laboratory
6040635.LUH <8&>

County of Yolo OCMP EIR Response to Comments
June 14, 1996 4284 Response to Comments



@ Sequoia . 680 Chesapeake Drive Redwood City, CA 94063 (415) 364-9600 FAX (415) 364.9233 |

404 M. Wiget Lane Walnut Creck, CA' 94598 {510) 988.9600 FAX (510) 988.9673

W An alyﬁ Cal 819 Striker Avenue, Suite 8 Sacramento, CA 95834 {916) 921-9600 FAX (916) 921-0100

R S e YRS MY s T

Client Project ID:  96-7-030 / YCAPA

% 500 First St. Matrix: Water
5 = Woodland, CA 95695
%ggenﬂon. Vicki Kretsmger QC Samp!e Group 6040635-3? Reparted Apr 24, 1996

QUALITY CONTROL DATA REPORT

ANALYTE
Alkalinity Chloride EC Sulfate DS Nitrate -
Method: EPA 3101 EPA325.3 EPA 1201  EPA3754  EPA160.1  EPA300.0
b Analyst: L. Martin 8. Phillips L. Martin S, Phillips SP/LM S. Lee
Concentration 1000
Spiked: 27mg/t . Ssamg/L umhos/em 20 mg/L 500 mg/L 10 mg/L
LCS Batch#: LCS041896 LCSO41896 . LCS041796  LCS042206  LOS042206 LCS041896
Date Prepared: 04/18/96 04/18/96 04/17/96 04/22/98 04/22/96 04/18/96
Date Analyzed: 04/18/96 04/18/96 04/17/96 04/22/96 04/22/96 04/18/96
Instrument L.D.#: pH-1 Tiration EC-1 T-1 BAL. 4 INIC-1
LCS %
Recovery: 84 104 110 100 98 100
Control Limits: 80-120 B80-120 80-120 80-120 80-120 90-110

R ﬁ‘?»":"”gfé

RN

MS/MSD
Batch #: 6040583 6040662 5040635 6040662 6040662 8604C25-01
Date Prepared: 04/18/96 04/18/96 04/17/96 04/22/96 04/22/96 04/18/96
| Date Analyzed: 04/18/98 04/18/96 04/17/96 04/22/96 04/22/96 04/18/96
Instrument LD.#: pH-1 Titration EC-1 T-1 BAL. 4 INIC-1
Matrix Spike
% Recovery: %0 92 %0 104 101 87
! Matrix Spike
Duplicate %
Recovery: 80 94 90 102 98 a7
Relative %
Difference: 0.0 22 0.0 1.9 30 0.0
Pisase Note:
The LCS is a cantrol sample of known, interferent free matrix that is analyzed using the same reagents,
SEQUOIA ANALYTICAL preparation and analytical methods employed for the samples. The LCS % recovery data is used for
validation of sample batch results. Due to matrix effects, the QC fimits for MS/MSD's are advisory only

//7 /ﬂ %4'724/ /K’, and are not used to accept or reject batch resuits.

Linda C. Schneider

Project Manager/Sacramento Laboratory
6040635.LUH <7>

County of Yolo OCMP EIR Response to Comments
June 14, 1996 4-285 Response to Comments



@ Sequoia . 680 Chesapcake Drive  Redwood City, CA 94063

(415) 3649600
. 404 N. Wiget Lane Walnut Creek, CA 94598 (510) 988.9600
w Arla_ljrtlc al 819 Striker Avenue, Suite 3 Sacramento, CA 95834

(916) 921.9600

FAX (415} 364.9233
FAX (510) 988-9673
FAX (916) 921.0100

'ﬁ%? R R, SRS SRR i R R e
. Tihdorh & Scalmanini “Cllent Broject 1B 56 5030 Ao/ R,
‘ 500 First St. Matrix: Water

fsWoodIand CA 95685

i : Attention: Vicki Kretsinger OC Sample Group: 6040635-37
S S

Reported:  Apr 24, 199
S S R S T e

QUALITY CONTROL DATA REPORT

ANALYTE

pH

Method: EPA 150.1
Analyst: L. Martin
Date:  04/17/96

Sample #: 6040635

Sample 4
Concentration: 7.7
Sample
Duplicate
Concentration: 7.7
% RPD: 0.0
Control Limits: 0-20

SEQUOIA ANALYTICAL

M//&// ecten

/Linda C. Schneider
Project Manager/Sacramenta Laboratory

6040635.LUH <8>

County of Yolo

OCMP EIR Response to Comments
June 14, 1996 4-286

Response to Comments
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CHAIN OF CUSTODY RECORD

Send Lab. Results To: LSCE (address below) ‘

SueIWO: 0} 8suodsay I dND0

il

SUBLLILIOD O} asuodsay

Luhdorf{ and Scalmaninl, Conaulting Engineers
500 Flret Straat, Woodland., Ca. 856098

-
-

VA

Voo

PR

Client name .
1 7, (ZAPA LSGE?(:l'iI%GL 2)?:30 Analyser required / . \I
Project name
FE G W MoniToRING
Projec] mansger Sampleris
VieE Keerspwsee P Cary WaesT
Tyos o
Sample Time |Composita Ate Sample desctiption Numbar
nurnber sampled Grab ssnpled (Loo:ﬂon 0:;.115) cm?:i"“' i Q’." Aemarks
:;Iaglx 2 Y NokmAL TAT
@ Y /20 2) &;@5 4=jp-%| Dorame Muw 3 3 X X NoC L/*O(p RS Fretn ?flf@e,,p ,454
MO . ETH
@ /60O 61::‘1\6 4-16- %6 CJ"C"/-@"(’& M3 . 3 X -l ::1;::3 sﬁm_raﬁeeo «45’4
- 20 . -
@) 1955 | o | 219 éACHt‘Z Cecee 3 X A ~Olo B2 NON FreTERED
¥sample Contalner Deecrlption
i. Polyethylene, no preservatlves 4. Polyethylane —~ aterile
2. Polyethylene, preacidified 8§, 40 ml Glass Vial, dupiloate
“QGlase, screw cap ’ 8.
/S/gmluu P » Company Date Time
Aclinquished by A LSCE 4-17-96 | 0840
Received by M [ (SCe. Y1796 | 0§40
Relinguished by /)ﬂ {‘}/ﬁ' ”‘{ / \'\)( [{{ 12 _ L(Sé’ lf« 6/’/ 74é //,’3.2
neeves e (N e ot _Secitor () viiz[o6| 132
Relinquished bté M ) 5(9@'4/&/” 4!]7/?6 /62 op
- i v N / . I
Received by @ﬁy/\//q /’7’7';’7:5/4) E}:,/([)l’)()f & L{II ?-/9(0 IJQO




Sequ()]_a i 680 Chesapeake Drive  Redwood City, CA 94063 (415) 364.9600  FAX (415) 364.9233
404 N, Wiget Lane Walnut Creek, CA 94598 (510) 988.9600 FAX (510) 988.9673

w Analy-tlcal 819 Striker Avenue, Suite 8 Sacramento, CA 95834 (916) 921-9600 FAX (916) 921-0100

Client Profecti A : Apr 17, 1993%22

500 First St Sample Descﬁpt Water 1, Cache Cr MW5 Received Apr 18, 1996%;
: * Woodland, CA 95695 Analysis for: General Minerais Reported:  Apr 25, 1996“"
fl Attention Vckl Kretsmger Lab Number 604-0662

GENERAL MINERAL ANALYSIS

Analyte Date Lab Reporting.
Analyzed ELAP # Limit Sample Result
Bicarbonate Alkalinity, mg/L........ 04/18/96 cresesnrenenes 1624 10 .. ersannananas 240
Calcium, mg/1 04/18/96  ......... J— 1624 0.10 e ee 82
Carbonate Alkalinity, mg/L.............. 04/18/96  ..cviiriicnans 1624 10 e N.D.
* Chioride, mg/L 04/18/96 ceceverercenenee 1624 10 e - 39
Copper, mg/t . 04/18/86 v 1624 0010 i N.D.
Hardness, mg/L 04/18/96 wonneensssnrsnens 1624 1.0 S 240
Hydroxide Alkalinity, mg/L............... 04/18/96 .ovccrerevrrrnnee 1624 1.0 e N.D.
fron, mg/L. 04/18/96  ccvirinicinnens 1624 0.020 .. N.D,
Magnesium, mg/L.....c..cucmnisnnes o4/18/96 ... sxanansurane 1624 (135 |+ RO |
Manganese, mg/L. 04/18/96  ..covreevvrrnnns 1624 0010 . N.D.
pH, pH units 04/18/96 R |72 ) N/A e cerrer 74
Potassium, mg/L 04/18/96  ........ peeereree 1624 2 ¥ TR I ¢
Sodium, mg/1 04/18/96  .eererrenee w1624 0.50 e coveee 32
Specific Conductance, pmhos/c 04/18/96 = .crvrrneens 1624 10 SRRSO - |+
Sulfate, mg/L 04/22/96 conmssramsenseens 1624 2.0 vennnrscsnarieees 38
Surfactants, Mg /L. 04/18/96 ensessmsennonrenss 16284 0.050  .cccnervensen 0,12
Total Dissolved Solids, mg/lL....... 04/22/96 conensarenennene 1624 50 ceeeens vorenee 330
Zinc, mg/L..... 04/18/96 rcerererrrnns 1624 0010 s N.D.

Analytes reparted as N.D, were not detectad at or above the reporting limit.
Please note that the sample for metals was field filtered, thus results are dissolved metals.

SEQUOIA ANALYTICAL

Vi (A e oy

Linda C. Schneider
/ Project Manager/Sacramento Laboratory

6040662.LUH <1>

County of Yolo OCMP EIR Response to Comments
June 14, 1986 4-288 Response to Comments



680 Chesapeake Drive

Redwood City, CA 94063
404 N, Wiget Lane

(415) 364-9600

FAX (415) 364.9233
Walout Creek, CA 94598  (510) 988.9600 FAX (510) 948.9673
Cal - 819 Striker Avenue, Suite 8 Sacramento, CA 95834 {916) 921.9600 FAX (916) 921.0100

,> R RS 2(

Client Project 1D:

fs 500 First St

96.7.{}30 / YCAPA S B e S A A eSOt e
Sample Descript: Water Received:  Apr 18, 1998‘3
* Waodland, CA 95695 Analysis for: Nitrate as NO3 : Apr 18, 1996
é Attention: Vicki Kretsinger First Sample # 604-0662
R R e e e L S e
LABORATORY ANALYSIS FOR: Nitrate as NO3
Sample Sample Sample
Number Description  Reporting Limit  Result
mg/L mg/L
604-0662 1, Cache Cr MW5 1.0 83

Analytes reported as N.D. were not detected at or abave the reparting imit,

SEQUOIA ANALYTICAL, ELAP #1210

! 7 bz eclen

nda C. Schneifier
Project Manager/Sacramento Laboratory

6040662.LUH <2>

County of Yolo

QOCMP EIR Response to Comments
June 14, 1986 4-289

Response to Comments



Sequola - 680 Chesapeake Drive  Redwood City, CA 94063 (415) 364.9600  FAX (415) 364.9233
. 404 N, Wiget Lane Walnut Creek, CA 94598 {510) 988-9600 FAX (510) 988-9673
w Analy-tlcal 819 Striker Avenue, Suite 8 Sacramento, CA 95834 (916) 921.9600 FAX (916) 921-0100

*’3 500 First St
Woodland CA 95695
%Attention Vlcki Kretslnger

Chent Project ID:
Matrix:

QC Sample Group 604-0662_

QUALITY CONTROL DATA REPORT

SRR W&m NN
6«7-0302’%@%?% B R RN S R R S A R
Water

Reported:

Apr 25, 1996
R S R e

2

&

ANALYTE -
Calcium Magnesium . Copper Sodium Zinc Surfactants Alkalinity
Method: EPA 200.7 EPA 200.7 EPA 200.7 EPA 200.7 EPA 200.7 EPA425.1 EPA 310.1
Analyst: K. Barta K. Barta K. Barta K Barta K. Barta L. Martin L. Martin
Concentration
Spiked: 50mg/L 5.0mg/L 5.0mg/L 50mo/L s0mg/L 050 mg/L 27 mg/L
LCS Batch#:  LCS041896E LCS041896E LCS041896E  LCS041896E LCSO41896E  LCS041896 LCS041896
Date Prepared: 04/18/96 04/18/96 04/18/96 04/18/96 04/18/96 04/18/96 04/18/96
Date Analyzed: 04/18/96 04/18/96 04/18/96 04/18/96 04/18/96 04/18/96 04/18/98
Instrument L.D.#: ICP-1 ICP1 ICP-1 ICP-1 ICP-1 UV Spec 1 pH-1
LCS %
Recovery: 102 103 98 102 100 96 94
Control Limits: 90-110 90-110 80-110 80-110 90-110 B0-120 80-120

MS/MSD
Batch #: 6040636 6040836 60406386 6040636 6040636 BS041796 6040583
Date Prepared: 04/18/96 04/18/96 04/18/96 04/18/95 04/18/96 04/18/96 04/18/96
Date Analyzed: 04/18/96 04/18/96 04/18/96 04/18/96 04/18/96 04/18/96 04/18/96
Instrument L.D.#: 1CP-1 ICP-1 ICP-1 ICP-1 ICP-1 UV Spec 1 pH-1
Matrix Spike |
% Recovery: 30 47 96 10 100 104 90
Matrix Spike
Duplicate %
Recovery: 28 45 96 10 100 98 90
Relative %
Difference: 6.8 43 0.0 0.0 0.0 59 0.0
Please Note:
. The LCS is a control sampie of known, interferent free matrix that is analyzed using the same reagents,
SEQUOIA ANALYTICAL preparation and analytical methods employed for the samples. The LGS % recovery data is used for

validation of sample batch results. Due to matrix effects, the QC limits for MS/MSD's are advisory only

and are not used to accept or reject batch results.

D bonancy

inda C. Schneider
Project Manager/Sacramento Laboratory
6040662.LUH <3>

OCMP EIR Response to Comments

County of Yolo
Response to Comments

June 14, 1996 4-290



Sequ()la 680 Chesapeake Drive ~ Redwood City, CA 94063 (415) 364.9600  FAX (415) 364.9233
404 N, Wiget Lanc Walnat Creck, CA 94598 (510) 988.9600  FAX (510) 9889673

w AIla.].Yth'al 819 Striker Avenue, Suite 8 § , CA 95834 (916) 921.9600 FAX (916) 9210100

R O s i SRR
§ f Cliont Project ID: 667680 1 Vi R,

500 First St. Matrix: Water
%‘Woodland CA 95695 ]
;Attention' Vicki Kretsinger QC Sample Group 604-0662 Reported: Apr 25, 1996

R e A S e S e e e s

ma.m@ 2

QUALITY CONTROL DATA REPORT

ANALYTE
Chlaride EC Suifatd TDS Nitrate
‘ Method: EPA 3253 EPA 120.1 EPA3754  EPA160.1  EPA300.0
Analyst: = L Martin S. Phillips L. Martin §. Phillips S. Lee
! Concentration 1000
Spiked: 50 mg/L grohos/em 20 mg/L 500 mg/L 10 mg/L
LCS Batch#: LCS041896 LCS041896 LCS0422858  LOS042206  LCS041896
Date Prepared: 04/18/96 04/18/96 04/22/96  04/22/96 04/18/96
’ Date Analyzed: 04/18/86 04/18/96 04/22/96 04/22/96 04/18/96
Instrument L.D.#: Titration EC-1 T-1 BAL 4 INIC-1
LCS %
Recovery: 104 110 100 g8 100
i Control Limits: 80-120 80-120 80-120 80-120 80-110

: MS/MSD
| Batch #: 8040662 6040662 6040662 6040662  9604C25-01
Date Prepared: 04/18/g6 04/18/96 04/22/96 04/22/96 04/18/96
Date Analyzed: 04/18/96 04/18/96 04/22/96 04/22/96 04/18/g6
instrument LD.#: Titration EC-1 Te1 BAL 4 INIC-1
Matrix Spike
% Recovery: 92 100 104 101 97
Matrix Spike
Duplicate %
Recovery: 94 100 102 o8 o7
Relative %
Difference: 22 0.0 1.9 30 0.0
Please Note:
The LCS is a control sampie of known, interferent free matrix that is analyzed using the sams reagents,
SEQUOIA ANALYTICAL preparation and analytical methods employed for the samples. The LCS % recovery data is used for

validation of sample batch results. Due to matrix effects, the QC limits for MS/MSD's are adviéory only

/W / / éfi /% %j//é and are not used to accept or reject batch results.
&,

inda C. Schneider
Project Manager/Sacramento Laboratory

6040662.LUH <4>

County of Yolo OCMP EIR Response to Comments
June 14, 1996 : 4-291 Response to Comments



@ Sequoia 680 Chesapeske Drive Redwood City, CA 94063 (415) 364.9600 FAX (415) 364.9233

404 N, Wiget Lane Walnut Creek, CA 94598 (510) 988.9600 FAX (510) 938.9673

L K 4 Analyﬁcal 819 Striker Avere, Suite 8 Sacramento, CA 95834 (916) 9219600  FAX (916) 921-0100

2 e L T R :
gg_uhwmff? o fisapurich § s S et PSRN

;: 500 First St. Matrix: Water
?Woodland CA 95695
%Attent on: Vcki Kretsanger QC Sample Group 604-0862 Reported Apr 25 1996’

QUALITY CONTROL DATA REPORT

ANALYTE

pH

Method: EPA 150.1
Analyst: L Martin
Date: 04/18/96

Sample #: 6040652

Sample
Concentration: 7.4
Sample
Duplicate
Concentration: 7.4
% RPD: 0.0
Controf Limits: 0-20
SEQUOIA ANALYTICAL

il %&(//é

inda C. Schneider
Project Manager/Sacramento Laboratory
6040662.LUH <5>

OCMP EIR Response to Comments

County of Yolo
June 14, 1996 4-292 Response to Comments



CHAIN OF CUSTODY RECORD

S, | ln‘ﬁ';vv‘ To: - e

S8end Lab, ﬁuum To: LBCE {addresa below)

Client name

LSCE Project No.

9661 ‘¥L sunp
OjOA 0 Ajunon

€62

sjuswwe) 0} asucdsay Y3 W00

sjuaILIcD 0} asuodsay

NV K Anal ulred
P [oArA % -7-030 ke n
rofsct nama el
LR 0D . Mo sroR IN G ;" perViek:
Project mansger Samplar (s} — . lérl “7}’? i
ekl Keersoveee Gaey (JuesT e '
, Tyoe e,& 4fiplat, ‘s
:Amf: “ﬁm’:d Composits u?n:: 4 Samples description Q flemark
umbar 2 Grab : ?;/ .
Mty {Locatlon Daetalls} / / /t ‘9“ —a ‘
Hp o y METALS
( D 1245 geng |4196| Cacre Ce MW S ;l}.d)&,d‘,;) ,,g‘o ‘;,,L,.é,a D _.4S 2

@9” gu }:;g s«w’

*Sampla Contalner Desariptlon

1. Polyethylene, no preservatives

4. Polyethylene -~ sterlla

2. Polyethylene, preacidified

6. 40 mi Glasa Vial, dupiicate

3." “Glass, screw cap

6.

Snyﬁmu

Company Date

Time

Aelinquished by

ALSce

A-18-9¢

0800

Recelved by

Relinquithed by

Recoived by

Aalinquithed by

Rsived by 2 1 ¢ //7477?5/Q

yf)uo%a_

I3

8D

% Luhdorff and S8calmaninl, Conaulting Enginears
R 600 First Strant. Waandiand Na AKAQR

VIV S




@ Sequoia -
¥ Analytical
500 First St

* Woodland, CA 95695
Attent on Vickn Kretsmger )

680 Chesapeake Drive
404 N. Wiget Lane

Redwood City,
Walnut Creek, CA 94598
819 Striker Avenue, Suite 8 Sacramento, CA 95834

%’\m s % P R oy

ient Proiect D: - 667030 / YCAPA
Water, 1, Solano MW 8 Deep
General Minerals

Sample Descript:
Analysis for:
Lab Numbe:j

604~0583

94063

(415) 364.9600
{510) 988.9600
(916} 921.9600

FAX {415} 364.9233 °
FAX (510) 988.9673
FAX (916) 921-0100

Recesved.
Reported:

Analyte

Bicarbonate Alkalinity, mg/L........
Calcium, mg/L.
Carbonate Alkalinity, mg/L..............
Chloride, mg/L
Copper, mg/L .
Hardness, mg/l
Hydroxide Alkalinity, mg/L........cocn..
lron, mg/L.
Magnesium, Mg /La...eenoseees.
Manganese, mg/L.
pH, pH units
Potassium, mg/1
Sodium, mg/1
Specific Conductance, pmhos/c
Suifate, mg/L
Surfactants, MG /Laceesansonanes
Total Dissolved Solids, mg/l........
Zinc, mg/L.

GENERAL MINERAL ANALYSIS

Date
Analyzed

04/18/96
04/18/96
04/18/96
04/18/96
04/18/96
04/18/96
04/18/96
04/18/96
04/18/96
04/18/96
04/16/96
04/18/96
04/18/96
04/16/96
04/18/96
04/17/96
04/22/96
04/18/96

--------------------

....................

....................

FeasvansateanINRes

ASwsevressnsnaeneN

teseruedsednosrue

RasnennnsEnsnsREsy

cazeerRsERRIRANIR

....................

Analytes reported as N.D. were not detected at or above the reparting limit.

Please note that sample for metals was field filtered, thus results are dissolved metals.

SEQUOIA ANALYTICAL

Vi %472&/(’/@

inda C. Schneider

Project Manager/Sacramento Laboratory

Lab

ELAP #

1624
1624
1624

1624

1624
1624
1624
1624
1624
1624
1624
1624
1624
1624
1624
1624
1624
1624

Reporting
Limit Sample Result
10 e R— e 11}
0.10  .eieeen convens 18
1.0 N.D.
10 esensisessenesss B0
0010 . searasas N.D.
1.0 e ceenanes 430
10 i N.D.
0.020 . N.D.
010 e seeseanen 59
LEX 11 11 N.D.
N/A e 7.4
1.0 ——
0.50  .eeen ceonnenee T2
10 ceviens weeser 1,000
4.0 e eaeres 54
0.050  .cvicrecsnenne 0.055
50 ... verssnnsnsae 620
0.010 i N.D

6040583.LUH <1>

County of Yolo
June 14, 1986

4-294

OCMP EIR Response to Comments
Response to Comments



O

% 4
it @oﬁWm

. 500 First St.
. £ Woodland, CA 95695
<‘ Attennon Vlckt Kretsmger

Analyte

Bicarbonate Alkalinity, mg/L........
Calcium, mg/L
Carbonate Alkalinity, mg/L...cconnuss
Chioride, mg/t
Copper, mg/l
Hardness, mg/1
Hydroxide Alkalinity, mg/L......cccnoceec
fron, mg/LL
Magnesium, mg/laceicorecsenene .
Manganese, mg/l
pH, pH units
Potassium, mg/1
Sodium, mg/L....

$pecific Conductance, ymhos/ec
Sulfate, mg/I
Surfactants, Mg/la...cerinonn
Total Dissolved Solids, mg/L.......
Zinc, mg/L

Sequoia -
Analytical

' Lab Number 3

680 Chesapeake Drive
404 N, Wiget Lane

Redwood City, CA 94063 (4
Walnut Creek, CA 94598 . (5

819 Suiker Avenue, Sulte 8 Sacramento, CA 95834 (4]

CW]QCQ

Sample Descnpt
Analysis for;

GENERAL MINERAL ANALYSIS

Date
Analyzed

04/18/96
04/18/96
04/18/96
04/18/96
04/18/96
04/18/96
04/18/96
04/18/96
04/18/96
04/18/96
04/16/96
04/18/96
04/18/96
04/16/96
04/18/96
04/17/96
04/22/96
04/18/96

96~7-0

gam

Water, 2, Solano MW 8 Shallow
General Minerals

604-0584

....... S——
——
S— S—
!.0..0@1.‘-.-‘.“0.

...................

--------------------

--------------------

....................
rusensenernannnen
..... vonnEsseTERRY
et rerTannnenn
“ausensaeEERRRIRIS
CeswnasnensRRISONE

....................

....................

Analytes reported as N.D. were not detected at or above the reporting limit.

Please note that sample for metais was field filtered, thus results are dissolved metals.

SEQUOIA ANALYTICAL

nda C. Schneider

7700 & / oprie ey

Project Manager/Sacramento Laboratory

Lab

ELAP #

1624
1624
1624
1624
1624
1624
1624
1624
1624
1624
1624
1624
1624
1624
1624
1624
1624
1624

15) 364.9600 FAX {415) 364.9233 '
10} 988-9600 FAX (510) 988.9673
16) 9119600 FAX (916) 921.0100
PRI g *{'ﬁ-
Apr 18 60n:
Recesved Apr 16, 1986
Reported:  Apr 25, 1996

Reporting
Limit Sample Result
10 TR verene 430
0.10 eresrensnarennune 82
1.0 . R N.D.
1.0 SRR :
0.010 v N.D.
1.0 rereransnansacens 530
10 e N.D.
0.020 v N.D.
0.10 P . 78
0010 e N.D.
1/ N —— 7.1
1.0 ... onecreras 14
¢ 211 69
10 woresenresascaves  §5200
4.0  .crerene wareene B8
0.050 . N.D.
L+ N — eene 720
0.010 . N.D.

6040583.LUH <2>

County of Yolo
June 14, 1896

4-295

OCMP EIR Response to Comments
Response to Commenis



@ SeqUOia - 680 Chesapeake Drive Redwood City, CA 94063  (415) 364-9600 FAX (415) 364.9233°

404 N. Wiget Lane Walnut Creek, CA 94598 (510) 988-9600 FAX (510) 988-9673

w Analytical 819 Striker Avenwe, Suite 8 Sacramento, CA 95834 (916) 921.9600 FAX (916) 921-0100

32 R i g s SO RS ———
FTlindortt & Scalmanini BT oae I B B0 R ey
f, ¥ 500 First St. Sample Descript: Water, 3, Solano MW 2 Received:
# Woadland, CA 95695 Analysis for: General Minerals Reported:  Apr 25,
*_“ Attention: Vicki Kretsmger Lab Number: 604-0585 .
mmmwww@m»w O T R R R
GENERAL MINERAL ANALYSIS ’
Analyte Date Lab Reporting :
Analyzed ELAP # Limit Sample Result :‘
Bicarbonate Alkalinity, mg/L........ 04/18/96 .ccevceercsrrannes 1624 5 [+ R 310
Calcium, mg/1 04/18/96 PP [ -1 0.10 .vevcreneen 59
Carbonate Alkalinity, mg/L.............. 04/18/96 cermiseennneanaens 1624 1.0 s N.D.
Chloride, mg/L 04/18/96  cecerenns S 1624 1.0 cvvecicneees 68
Copper, mg/L...... 04/18/96 .ccvrrrerrennees 1624 0010 .o N.D.
Hardness, mg/L 04/18/96 .ccocvensisrninene 1624 1.0 .. vesrarees 340
Hydroxide Alkalinity, mg/L............... 04/18/96 .cvvvvrerncee 1624 10 eeereenne N.D.
iron, mg/L 04/18/96  ..covsnvcniann 1624 0.020 e N.D.
Magnesium, Mg/L.....ccccceecsrsensecsns 04/18/96 vveverrsenrenens 1624 (115 [+ 46
Manganese, mg/L. 04/18/96 .oceversrsnseans 1624 0010 . N.D.
pH, pH units 04/16/96 ..ovcorvnceenences 1624 1 1/ N —— 7.4
Potassium, ma/! 04/18/96 wocerecrcesrernns 1624 L 1 T 1.9
Sodium, mg/L 04/18/96 JR— 1624 0.50 ....... S 54
Specific Conductance, pmhos/c 04/16/96 .  .cceccrcrencrane 1624 3 [+ R, 800
Suifate, mg/L 04/18/96 FO— 1624 . 5 1 37
Surfactants, mg/L......... veaneeene 04/17/96 S 1624 0.050  .cccocecvironiees 0.051
Total Dissolved Soiids, mg/Li........ 04/22/36  wcvvceciessrensee 1624 £ 1 480
Zinc, mg/L....... 04/18/96 .ooeceveerverreenens 1624 0.010  coverrrerrrrenns N.D.

Analytes reported as N.D. were not detected at or above the reporting limit.
Please note that sample for metals was field filtered, thus resuits are dissolved metals.

SEQUOIA ANALYTICAL

Yy (O brecacte,

inda C. Schneider
Project Manager/Sacramento Laboratory

6040583.LUH <3>

OCMP EIR Response to Comments

County of Yolo
Response to Comments

June 14, 1996 4-296



@ Sequ01a - 680 Chesapeske Drive  Redwood Gity, CA 94063 (415) 364.9600  FAX (415) 364.9233

404 N. Wiget Lane Walnut Creek, CA: 94598 {510) 988.9600 FAX (510) 988-9673

w Analytlcal 819 Striker Avenue, Suite 8 Sacramento, CA 95834 (916) 921-9600  FAX (916) 921-0100
o & Saalmaning R Project 1D 06.7:030 V4

500 First St. Sample Descript:  Water
% Woodland, CA 95695 Analysis for: Nitrate as NO3 Analyzed:  Apr 17, 1996
?;Attention Vick: Kretsinger Ftrst Sampie # 604—0583

LABORATORY ANALYSIS FOR: Nitéate as NO3

Sample Sample Sample
Number Description  Reporting Limit  Resuit
mg/L mg/L
604-0583 1, Solano 1.0 54
MW 8 Deep
604-0584 2, Sotano 1.0 85
MW 8 Shallow

Analytes reported as N.D. were not datected at or above the reporting limit,

SEQUQOJA ANALYTICAL, ELAP #1210

Project Manager/Sacramento Laboratory
6040583.LUH <4>

County of Yolo OCMP EIR Response to Comments
June 14, 1996 : 4-207 Response to Comments



v

. Sequoia - 680 Chesapeake Drive ~ Redwood City, CA 94063 (415) 364.9600  FAX (415) 364.9233 °
i 404 M., Wiget Lane Walrut Creek, CA 94598 (510) 988.9600 FAX (510} 988-9673
w An aIYtl Cal 819 Seriker Avenue, Suite 8 Sacramento, CA 95834 {916} 921.3600 FAX (916) 921-0100

SRR SRRSO G 23 SO
ggu {8 Soalmanint s lint Project ID:
,t 500 First St Sample Descript:
# Woodland, CA 95695 Analysis for:

: Attentlon Vicki Kretsinger First Sample #:

96-7-030 /

R wfwmwmmﬂw&mwﬁwwﬁm SRR e s e S e

Water
Nitrate as NO3
604-0585 Reported: pr 25,

LABORATORY ANALYSIS FOR: Nitrate as NO3

Sample Sample

Number Description  Reporting Limit
mg/L

604-0585 3, SolanoMwW2 1.0

Sample
Result
mg/L.

31

Analytes reported as N.D. were not detected at or above the reporting limit.

SEQUOIA ANALYTICAL, ELAP #1210

7 S
Vo ehriccler
nda C. Schneider
Project Manager/Sacramento Laboratory

6040583.LUH <5>

County of Yolo
June 14, 1996

OCMP EIR Response to Comments

4.298 Response to Comments



3

'* Sequ()la " 680 Chesapeake Drive  Redwood City, CA, 94063 (415) 364.9600  FAX (415) 364.9233
404 N, Wiget Lane Walout Creek, CA 94598 (510) 988.9600 FAX (510} 938.9673

W Analytical 819 Striker Avenue, Suite 8 S, ,CA 95834 (916) 9219600  FAX (916) 921-0100

s RS R R
lent Project 1D: ~ 66.7.080 1 YCAE; . .

: 500 First 8t. Matrix: Water

% Woodland, CA 95695
%Attention Vicki Kretsinger QC Sample Group 604-0583 Reported:  Apr 25, 1996
R R R N e

QUALITY CONTROL DATA REPORT

ANALYTE
Calcium Magnesium Iron Sodium Potassium  Surfactants Alkalinity
Method: EPA 200.7 EPA 200.7 EPA200.7  EPA200.7  EPA200.7  EPA4251 EPA 3101
Analyst: K Bam K. Barta K. Barta K. Barta K. Barta L. Martin L. Martin
Concentration
Spiked: 5.0 mg/L 50mg/L 50mg/L 50mg/L 50mg/L 0.50 mg/L 27 mg/L
LCS Batch#:  LCS041896E LCS041896E LCS041896E LCS041896E LCS041896E  LCS041896 LCS041806
Date Prepared: 04/18/96 04/18/96 04/18/96 04/18/96 04/18/96 04/18/86 04/18/96
Date Analyzed: 04/18/96 04/18/96 04/18/96 04/18/96 04/18/36 04/18/96 04/18/96
instrument L.D.#: ICP-1 ICP-1 ICP-1 icp-1 ICP-1 UV Spec 1 pH-1
LCS % ,
Recovery: 102 - 108 03 102 o8 86 94

Control Limits: 90-110 90-110 80-110 90-110 90-110 80-120 80-120

SEA .c;'.q_
o R
R R %
AR

o

e

MS/MSD
Batch #: 6040636 6040636 6040636 6040636 6040636 BS0417¢6 6040583
Date Prepared: 04/18/96 04/18/96 04/18/96 04/18/96 04/18/96 04/18/96 04/18/95
Date Analyzed: 04/18/96 04/18/96 04/18/96 04/18/96 04/18/96 04/18/98 04/18/96
Instrument L.D.#: ICP-1 ICP-1 ICP-1 ICP1 1CP-1 UV Spec 1 pH-1
Matrix Spike
% Recovery: 30 47 100 10 100 104 90
Matrix Spike
Duplicate %
Recovery: 28 45 100 10 100 98 90
Relative %
Difference: 6.8 4.3 0.0 0.0 0.0 59 0.0
Please Note:
The LCS is a control sampla of known, interferent free matrix that is analyzed using the same reagents,
SEQUOIA ANALYTICAL preparation and analytical methods employed for the samples. The LCS % recovery data is used for

validation of sampie batch results, Due to matrix effects, the QC limits for MS/MSD's are advisory oqu

/7/ / f W‘?ﬂ /@ and are not used to accept or reject batch resuits.
7 AL

Linda C. Schnéider
Project Manager/Sacramento Laboratory

6040583.LUH <6>

County of Yolo OCMP EIR Response to Comments
June 14, 1996 4.299 Response to Comments



»

Sequ01a 680 Chesapeake Drive  Redwood City, GA 94063 (415) 364-9€00  FAX (415) 364.9233

404 N. Wiget Lane Walout Creek, CA 94598 (510) 988-9600 FAX (510) 988.9673

w Analy‘tlcal 819 Striker Avenue, Sulte 8 Sacramento, CA 95834  (916) 921-9600  FAX (916) 521-0100

% R S 5% z%WWm R S S o B S e R R R e
T Llhdor & Scalmanini e Project ID: 66056 VEK S s

& 500 First St Matrix: Water

Woodland CA 95695
gAttention. Vcki Kretsinger QC Sample Group: 804-0583 Reported: Apr 25, 1996
O

QUALITY CONTROL DATA REPORT

ANALYTE
Chloride EC Sulfate TDS Nitrate
Method: EPA325.3 EPA 120.1 EPA 375.4 EPA 160.1 EPA 300.0
Analyst: L. Martin L. Martin L. Martin S. Phiilips S. Lee
Concentration 1000
Spiked: 50 mg/L. umhos/om 20 mg/L §00 mg/L 10 mg/L
LCS Batch#: LCS041806 LCS041696 LCS041896  LCS042296  LCS041796
Date Prepared: 04/18/96 04/16/96 04/18/96 04/22/96 04/17/96
Date Analyzed: 04/18/56 04/16/96 04/18/96 04/22/96 04/17/96
instrument 1.D.#: Titration EC-1 T-1 BAL. 4 INIC-1
LCS % ‘
Recovery: 104 110 102 98 100
Control Limits: 80-120 80-120 80-120 80-120 80-110

MS/MSD
Batch #: 6040662 6040569 6040585 6040662  9604A89-01
Date Prepared: 04/18/96 04/16/96 04/18/96 04/22/96 04/17/96
Date Analyzed: 04/18/96 04/16/96 04/18/96  04/22/96 04/17/96
Instrument LD.#: Titration EC-1 T BAL. 4 INIC-1
Matrix Spike
% Recovery: 92 80 100 101 g8
Matrix Spike
Duplicate %
Recovery: 94 80 101 98 88
Relative %
Difference: 2.2 0.0 1.0 a0 11
Please Note:
The LCS is a control sample of known, interferent free matrix that is analyzed using the same reagents,
SEQUOIA ANALYTICAL preparation and analytical methods employed for the samples, The LCS % recovery data is used for
validation of sample batch resuits. Due to matrix effects, the QC limits for MS/MSD's are advisory only

//7/7 /’/ %’47%/ /é and are not used to accept or refect batch resufts,

Linda C. Schnéider

Project Manager/Sacramento Laboratory
6040583, LUH <7>

County of Yolo OCMP EIR Response to Comments
June 14, 1986 4-300 Response to Comments
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wr

?L S e e o Wﬁ%&%&f&ﬁﬁ% /WWW«C R R

m 500 First St.

i % Woodland, CA 95695

gAttentxon Vicki Kretsinger QC Sample Group: 604-0583 Reported:  Apr 25, 1596
N R

Sequoia -
Analytical

»

680 Chesapeake Drive Redwood City, CA 94063 (415) 364.9600 FAX (415) 364-9233 °
404 N. Wiget Lane Walsut Creek, CA 94598 (510) 983.9600 FAX {510} 988.9673
{916) 921-9600 FAX (916) 921.0100

819 Striker Avenue, Suite 8 Sacramento, CA 95834

Matrix; Water

QUALITY CONTROL DATA REPORT

ANALYTE
pH
Method: EPA 150.1
Analyst: L Martin
Date: 04/16/95
Sample #: 6040570
Sample »
Concentration: 10.2
Sample
Duplicate
Concentration: 10.2
% HPD: 0.0
Control Limits: 0-20
SEQUOIA ANALYTICAL

4 /
_ /WM//%M(&/
inda C. Schneider
Project Manager/Sacramento Laboratory

6040583.LUH <8>

County of Yolo

June 14, 1996

OCMP EIR Response to Comments

4-301 Response to Comments
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Send lnvolce To:

CHAIN OF CUSTODY RECORD : 2
. Send Lab. Results To: LSCE (address below) .
Ciient narne YCP’\ pA 7 ’LSG (:ro!;ct 503 o . é Analyses required / I ‘—-“
Project name G,‘ w' /\’)0/\/17“0,8!/1/6 :
Projecy manager Sampler(s) G
Vicwrt ERcrsiNecR ary WuesT
. Type o Nurmbe
Sample Time |Composlts ate Sampls description umbas
nAumbar sampled Grab | smpled (Locatlon Detalls) con?:lo«s Remarla
Matrix 2 / '
() 1245 |3e W59 | Soano Mw 8 DEEP 3 XX SLy-l03183] | aeemar TAT oy 4o
Hw0 " ]
@ 1515 Cpag 4-15-96| Sxano MU & SHa 0w 3 >< >< '"35‘5; L} METALS FrlD PlLTERSD 4S54
REXE : " :
2 0945 | caan [4-76-%| Sozama Mw 2 3 >< )< -05R5 METAUS Freap FuriRe D (454
7Day TAT
e
*Sample Contalnar Dascrlption
1. Polyethylens, no preservatlves 4. Polyethylene — sterile
2. Polyethylene, preacidified 6. 40 m] Gilass Vial, duplicate
3. *Glass, screw cap . 8.
Signature Company Dals Time
Relinquished by %u// //%4,.,‘7(‘* A{,C(;’ A-/-%4 Y3
Recsived by L/{/’it{('a L/)ﬂu - / NCE e =G| J): e
Aelinguithed by/), / é”td/ /74/}/ Z‘S‘(‘E’ %J’/?Z /,ﬁé
s e L SN pd. Le(7c | (336

Relinquithed “M % | Seertin i f | ?///? I/ﬂé JEA™
\amims by 2 ta &/ /"7é”/’,//z/ : _S:é ? Y ?// b / St | 190 S

% Luhdorif and Scalmaninl, Conauiting Enginsers / y
- — SO0 Flrat Qlrant Wandiand e 6Ffang ! t




9661 ‘vi sunp
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£0e-¥

sjuswwo) o} asuodsaM HIT dND0

sjuswioy) o} asuodsoy

Chain-of-Custody (COC)

To: Frontier Geosciences Inc. From: I Lroe S o ‘
414 Pontius Avenue North Fosred Wholenr Earuicommonddf Conprrathm i
Seattle, WA 98109 AS2Y Lladmas Prex Deiwe Su.Je 20 ‘
(206) 622-6960 Sacicamenty, (495833 2900
bottle # éamplelocation depth | date/time | collected by | preservation | analyses needed
 Conr- 891 | SolumCoake O0t-pp | Jedn | 416 12'92) B Rowednn | move T e 1 ek
Ce’tVT'?67 Sloms Goweacke OWY-S 54ng 17//6 3?/0; m‘ﬁt}(dé»z’r’ﬂ@ A A : 'Zﬁ?{ i e
Conr=2_| Suluss Corcerfe fun | Geap | /i 2: 53] /1 Bt | e Fufho] Macay i
, | - y,
// i Y //

- M Roweane _/M ?//5/};_/ 3/ om

Relinquished by:
: NAME SIGNATUR - DATE = TIM
ety Thala 1 ¢ W
Recieved By: A0wlo e ' Ul 'Y ¢ 3 (2 pr
NAME . SIGNATURE - DATE TIME
Comments: )
QA Level Desired: %Nmmaf Research () EPA CLP Style (high level, 30% additional cost)



966} 'v| sunp
O[OA 0 Ajunon

$0E-¥

SjusWWOY 0} 8suodsey HIT dINDO

sjuaWiWoy o} asucdssy

Chain-of-Custody (COQ)

To: Frontier Geosciences Inc. f‘rom:lﬁ% 1 pd e
414 Pontius Avenue North oS Wéﬁ; ?mamnwwmu Cae ot atoens
Seattle, WA 98109 2525 Madbras forr Dhex Suuse J5C

(206) 622-6960 | Crcanmend  CA 959332700

bottle # | sample location | depth | date/time | collected by | preservation | analyses needed |
Com- R3IROW-2 ~Sulowe Comeacts | GRAR Uty F: 320 A, Baslonp |Wowe— ice. Totel Plecwny - fltad

“total eteudy L ) faie

Gor- 322 W3 ~Sofow Gusefe | Goats | Yt (2: 254 Bowcpnp  |Wows - 1e2 - | Jieth /1 .

Todal Fhiun, . RNlfegrtd

: 2 .
-+ Cenr-2% MW~ Care Coer JluR aftp 3 V) M Baweann (Mive — e MEIh ) Flagcuny= Kotfegea

Aagrisrtag ' |

Cowr- SR MW~ (eck tng | U 25| Al Bansino WaveTce Tl Pleccuey ~ filtacp
(ewt-520|Chcke Cheek GAAD Yhp 315 ‘{'-. M, B o Veave —Tie ‘;EM%)‘“M«
. ! ; G tfetep Tobl Maceusy

FiTFeneo TReRy] Witinzy
Fifcep HTal Mencuty
v Tad

ead-757| Chcle. Geeee Blawt | foeng |4lls 7 TQ;J M Bt ve — Toe

/‘ g 7 Y4 /
4 e * “

Relinquished by: ﬂ/]nm Bswwe aivp ‘/////75 2015

NAME SIGNATURE . DATE _  TIME

Recieved By: é/‘:&yéf}c‘éﬁ?‘ *-16-9¢ zot§s
NAME : SIGNATURE - DATE TIME
1 - 77
Comments: . (QA/T ~'5}0 CG&CW Clilz) - g//frftgﬂ/}wﬁé&(L(v[m[A/% wa/[{eéﬁ,//é) vé {)666‘//5/@/4,//"6 é/
QA Level Desired: () Normal Research () EPA CLP Style {high level, 30% additional cost)
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D|OA JO Aunan

G0e¥

SjUBIIoY 0} asucdsax HIF dND0
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Chain-of-Custody (COC)

To: Frontier Geosciences Inc. ' From: Z/ VLA
414 Pontius Avenue North s req  Ufheelon Ix’wmenwﬁ/
Seattle, WA 98109 525 Notiorws Frex B Sete 250
(206) 622-6960 ~ Sacanuh (A4 95K - 2900

bottle # | sample location depth‘ date/time | collected by | preservation | analyses needed |
onr— 83 (hete Cne Y gedn yiz I "ldf, Pl Bwennn | Mive- ice Z&?ﬂ;,_«'ﬁ‘@"}"g;'g e
C[IPT'.‘)-:;} Ar)& /1‘//1( Ilm w-{{,d g4 84 ‘f/ﬁl 4102 ﬂrt f}\wz s | v fee ﬁ-ﬁ/ /l/'f(.(m.{y =Ll

 Nenr- CES| el Cen |12 b'/ln[,f M. Bouraro | Mone - tee Todn! Poson, ~£ilh
Nenr-2SY gast Y3 frspl M. Brozang | Myre - e Tod] Mossigfs -l

-

y g7l /] |
G N - £y,
Relinquished by: %/ ’—/Cﬁ‘lyj / ' VZE&EZ /g'/‘i
NAME SIGNATURE - - DATE | TIME
Recieved By: 4/’5'1//‘7’ é%ﬁf‘(&émr A97-% /Sl
/" NAME : SIGNATURE - DATE TIME
Comments: _. | / 5/\’/“,;{45 A1 'Qv@?"\ CAC'R C@ﬂ t ﬂfﬁ'_)/@ lfn’r') ¢
- QA Level Desired:, (M”Normaf Research () EPA CLP Style (high level, 30% addilional cost)
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CHAIN OF CUSTODY RECORD

WG Y OIOE U

o<
y

TTL gy peaps) FR

Send Lab, Resulls To: LSCE {address below)

Chient name V’/f/’/?

L8CE Projsct No.

967030

Project name

/L/ékaurc/ A wxﬁfxz)} n

Pto ect manager

S (54 ?fr’e%na/]

Sarnpleris) Z’f’fe ‘.S(‘/(t?(//

Anslyser requlred
A
M
/e
A

Tvm
Sample Time |Compodis| D smple description Number emar
."“mg" nmpled N?r:‘:' tampled (Li::,tiion D:;altn) emfu'lnqu ? k‘
atrix
Se-1-2' Gal, |V Far| S¥anre Cone il /Jc'w):f / ! v -
SC-1- 6 fso, " [ |V ;
ge- |-1b ‘///S/M ! A 3
Sc- |- HS l///;/{,vg “ / v |V
se <0 7777 -
- — 21/ - S Sy N . \ [%4
R Tjfst| Sane Cncut Bangz. | | || Ade) i
/s ’ '
S2-2-)b }’//!/7[ i | .
(- 2-35 15T - L1 L
5¢-2- 4§ 74! 4 R id e
‘ . : ¥Sample Container Descripiion
1. Polyethylene, no preservatives Polysthylene — sleriie .
2. Polysthylene, preacidified 40 ml Glause Vial, duplicate
3." “Glass, sorew cap Basss 7nbesS
Signeture Company Dals Time

Relinquished by Z/,ﬁg/ %@%/

Recelved by

, (qu«,’ﬁ
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APPENDIX B

MERCURY CONCENTRATIONS IN SEDIMENTS FROM THE
GRAVEL MINING AREA
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APPENDIX B

MERCURY CONCENTRATIONS IN SEDIMENTS OF THE GRAVEL MINING
AREA.

Data on mercury collected in sediments in the gravel mining area is described below. This
data was collected by Luhdorff and Scalmanini Consulting Engineers, Woodland
California, and their drilling contractor.

Sample Location Criteria. The concentrations of total mercury and methyl mercury in
soils were determined at existing and planned wet-pit areas adjacent to lower Cache
Creek. On April 15 and April 16, 1996, soil samples were collected from two borings
installed at each of the Solano Concrete and Cache Creek Aggregates project sites. The
boring locations and sample selections were based on the following criteria:

e Location of the boring relative to the Creek. Borings at each site were selected both
near to and away from Cache Creek, and the two sites are located near to (Cache
Creek Aggregates) and away from (Solano Concrete) the head of the lower Cache
Creek basin.

e Location of the boring relative to an existing or planned wet-pit mining area.
Borings were located near an existing wet pit (Solano Concrete) and planned wet pits
(Cache Creek Aggregates).

e Sample depth relative to the water table. Several samples were collected both above
and below the water table in each boring.

o Sample gradation. Samples were collected in both fine- and coarse-grained soils.

The borings were designated SC-1 and SC-2 at Solano Concrete and CC-1 and CC-2 at
Cache Creek Aggregates, and are located on their respective site maps (Figures 5-1 and
5-2).

Sample Collection. A hollow-stem auger rig was used to install the borings to a depth of
50 feet. Soil samples were collected as the drilling proceeded using a California sampler
(lined with 2-inch brass and stainless steel sleeves), driven ahead of the auger bit into
undisturbed soil at 2-1/2 to 10-foot intervals. Soil samples were numbered by boring
location and depth (e.g. a sample from Solano Concrete's boring #1 from a depth of 16
feet was denoted as "SC-1-16"). The sampler and sleeves were cleaned with Alconox and
then rinsed with deionized water prior to collecting all soil samples. All sample sleeves
were capped, taped, sealed in Ziploc bags, and stored on ice for transport to Frontier
Geosciences in Seattle, Washington, with appropriate chain-of-custody procedures.
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An attempt was made during sample collection to provide a "full" soil sample in each
sleeve; however, the coarse nature of the gravel deposits, which often contained cobbles
larger than 2 inches, resulted in some partially-filled sleeves. Also, due to the sleeve size
and sample collection method, the samples comprise soils with gravel sizes limited to a 2-
inch size or less. Thus, samples from the coarsest deposits of gravel and cobbles beneath
the sites are not truly representative of these deposits. The position of the water table was
estimated from the degree of sample saturation noted during drilling and from the position
of water rising up into the augers after drilling ceased.

Soil samples collected on April 15, 1996, were frozen overnight at Luhdorff and
Scalmanini Consulting Engineers office in Woodland, California. Following sampling
activities on April 16, 1996, soil samples for total mercury and methyl mercury analyses
were shipped overnight to Frontier Geosciences. The samples were packed with ice packs
and dry ice. '

Soil Sample Analyses. Soil samples were collected for total mercury analyses at the four
boring locations. Two samples from boring SC-1 at Solano Concrete were analyzed for
methyl mercury. These samples included SC-1-2.5 (near surface soil collected at a depth
of 2.5 feet) and SC-1-45 (saturated soil collected below the water table at a depth of 45
feet). Soil samples were handled at the laboratory using ultra-clean protocols. Soil for
analysis was extracted from the center of the cores so as to analyze material not in contact
with the wall of the sleeve. As mentioned above, in several cases (particularly samples
collected below the water table), incomplete sample retrieval (i.e. loose -soil, partially
filling the sleeve) made it difficult to obtain soil that had not been in contact with the
sleeve.

When trying to extract the center of a sample, away from the core, gravel material was
removed and discarded. It is assumed that Frontier Geosciences, Inc., removed material
only from the gravely samples. Thus, concentration of mercury in gravely samples are
considered overestimates.

Sample Results. The materials encountered during drilling at each site were similar and
comprised a thin upper layer of clayey silty overburden, underlain by a fairly continuous
deposit of coarse sand and well-rounded gravels and cobbles. A description of the soil
materials, as well as sample and water table locations, is provided in lithologic logs for
each site (Figures B-1 through B-4). The results of the total mercury and methyl mercury
analyses are summarized in Table B-1. The laboratory analytical data sheets are included
in Appendix A materials.

An analysis of two sieved samples containing gravely sand or gravel/sand/mud, indicated
that smaller material contains most of the mercury. Sieved material 2 mm in diameter or
smaller contained 81 or 91 percent of the total mercury in both size groups. On a dry
weight basis, mercury in the cores from the Solano Concrete site were at 0.1 and 0.9
mg/kg (parts per million [ppm]) in the top 3 feet of sandy soil, and 0.3 and 0.2 mg/kg in
muddy sand at 35 and 45 feet, respectively. Otherwise, mercury was less than 0.05

B2
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mg/kg. None of the samples from the Cache Creek Aggregates sites exceeded 0.07 mg/kg
in total mercury. The two methyl mercury samples from sandy soil or gravely sand at the
Solano Concrete site were measured at <0.000001 and 0.00009 mg/kg.

B-3
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- LITHOLOGY

SC-1
Depth Description
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Clayey Sandy Gravei/Cobbles ~ 2 to 3"

x = Denotes Soil Semple Collected
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@ LUHDORFF & SCALMANINI  Figure B-1. Boring SC-1, Solano concrete lithologic profile.
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cC-1
Depth
0'—

LITHOLOGY

s -°'_O

35.4'— e T
37—

96~7-030/YCAPACC1.O%G

Description

Sandy Gravelly Cobbles -~ to 6"; well
rounded; Franciscan Fm. source. (white, red,

blue chert, greenstone; gray wacke; quortz
nodules).

Sandy Gravelly Cobbles — to 4", damp.

Sandy Gravel — to 2"; wet.

Clayey Silty Sand/Gravel — to 1"; runny;
ton.

x — Denotes Soil Sample Collected

@ LUHDORFF & SCALMANINI

Figure B-3. Boring CC-1, Cache Creek aggregates

CONSULTING ENGINEERS lithologic profile.
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— LITHOLOGY
cCc-2
Depth Description

R
L.

e
, J ‘ Cloyey Silt — low plastic: tan.
3 - %

L

“-T 7 Sandy Gravelly Cobbles — to 4”; well rounded;
e. et ) ranciscon Fm. source. (white, red, blue chert:
TG, .- greenstone; groy wocke; quortz nodules).

D Sondy Grovelly Cobbles — to 3"

.. 0 X Damp

YEWAS Clayey Sandy Gravel — to 2"; very runny.

om_‘y-. ’.‘
49 CREWAYY

phe x Ctayey Saond/Gravel — to 1", very runny.

x ~ Denotes Soil Sample Collected
$6-7-030/YCAPALL2 OFC

@ LUHDOSEF & SCALMANIN Figure B-4. Boring CC-2, Cache Creek aggregates

CONSULTING ENGINEERS : lithologic profile.
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TABLE B-1

MERCURY SPECIATION IN CORE BORINGS AT SOLANO CONCRETE AND CACHE
CREEK AGGREGATES SITES, YOLO COUNTY, CALIFORNIA, APRIL 15-16, 1996.

5C-1-2.5 4-15-96 | Silty Clay 0.8590 766.3 892.1
SC-1-2.5 methyl | 4-15-96 | Silty Clay 0.8590 0.081 0.094
SC-1-16 4-15-96 | Silty Sandy Gravel 0.9710 39.8 41.0
SC-1-45 4-15-96 | Clayey Sandy Gravel 0.8655 334 38.6
SC-1-45 methyl 4-15-96 | Clayey Sandy Gravel 0.8655 <0.001 <0.001
SC-1-50 . 4-15-96 | Clayey Sandy Gravel/Cobbles 0.8214 40.7 495
8C-2-2.5 4-15-96 | Clayey Sandy Silt 0.8179 86.2 105.4
SC-2-16 4-15-96 | Clayey Silt/Sand 0.9676 321 33.2
SC-2-35 4-15-96 | Sandy Silty Gravel 0.7855 © 2455 3235
8C-2-45 4-15-96 | Gravely Sandy Silty Clay 0.7947 153.3 192.9
CC-1-3 4-16-96 | Sandy Gravely Cobbles 0.9731 158 16.2
CC-1-25 4-16-96 | Sandy Gravely Cobbles 0.9345 68.4 73.2
CC-1-25 4-16-96 | Sandy Gravely Cobbles (>2mm) 0.9576 6.1 6.4
CC-1-40 4-16-96 | Clayey Silty Sand/Gravel 0.8735 38.2 43,7
CC-140 4-16-96 | Clayey Silty Sand/Gravel 0.8975 6.9 7.7
(>2mm)
CC-1-50 4-16-96 | Clayey Silty Sand/Gravel 0.8881 36.9 41.5
CC-2-3 4-16-96 | Clayey Silt 0.9118 435 61.0
67.7
CC-2-16 4-16-96 | Sandy Gravely Cobbles 0.9622 212 22,0
CC-2-16 4-16-96 | Sandy Gravely Cobbles (>2mm) 0.9242 3.9 4.2
CC-2-40 4-16-96 | Clayey Sandy Gravel 0.8660 404 46.7
CC-2-50 4-16-96 | Clayey Sand/Gravel 0.8472 353 417
B-8
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LETTER 14: FOSTER WHEELER ENVIRONMENTAL CORPORATION
Response to Comment 14-1:

The commentor presents two general points regarding the appropriateness in the DEIR of
a mercury level of 0.5 mg/kg in fish tissue as an action level presented in Mitigation
Measure 4.4-3. Staff agrees with the commentor that the level is conservative relative to
the FDA fish advisory criterion which applies to interstate commerce and human
consumption. Staff would like to point out that the mining proposed under the OCMP
results in the creation of habitat not currently found in the Cache Creek region (with the
exception of the Solano Concrete unreclaimed lakes). The potential for methylation of
mercury could be enhanced if conditions favorable for anaerobic bacteria growth is created
in the bottoms of the pits. Within this environment, many species could be affected by the
potential conversion of mercury to methylmercury in the lakes. The EIR does not, as
suggested by the commentor, initiate a "new regulatory process that is inconsistent with
existing federal or state processes”. The mitigation measures in the DEIR are
recommended to reduce the potential for adverse environmental impacts. A conservative
approach was warranted for the evaluation of the mercury levels in the existing mining pit
lakes.

in the second portion of the comment, the commentor acknowledges that the California
EPA Office of Environmental Health Hazard Assessment (OEHHA) has used the 0.5 mg/kg
as a "red flag" for potential human health problems related to consumption of fish
population affected by mercury. The commentor also points out that health advisories have
been set in areas of the state where fish contain similar levels of mercury. The purpose
of applying this standard to the required testing of existing mining pit lakes was to provide
a "red flag" to be considered in the approval process.

The comments regarding the function of fish advisories and typical application of the
advisories provides prospective for the potential of high mercury levels in fish in lakes that
would be created under the proposed OCMP. However, the purpose of the performance
standards presented in Mitigation Measure 4.4-3a is also to avoid creation or maintenance
of environments which present an unacceptable risk of exposure of other species to
methylmercury in the environment.

At the time of preparation of the DEIR information regarding mercury levels in fish in the
mining pits and Cache Creek within lower Cache Creek basin were not available. The
results of the Slotton and Rueter study of the Solano Concrete mining pit lakes provide
important information supporting the analyses of potential impacts of environmental
mercury presented in the DEIR. In addition, the report on the study presents significant
information regarding ambient levels of mercury in Cache Creek within the OCMP planning
area. The results of the study indicate that fish within the Solano Concrete mining pit lakes
contain mercury at levels of concern for the protection of human health for individuals
consuming fish from the lakes. The levels of mercury in fish collected from the lakes
ranged from 0.16 to 0.30 mg/kg for smaller non-predatory species (i.e. green sunfish) to
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0.30 to 0.92 mg/kg for larger predatory fish (i.e. smallmouth bass and brown bullhead) and
catfish. Although none of the fish contained mercury levels above the FDA threshold of
1.0 mg/kg, five of the 17 larger fish specimens contained mercury levels above the NAS
threshold level of 0.5 mg/kg.

The Slotton and Rueter study also presented previously unpublished data on mercury
levels in fish collected from the lower Cache Creek in October 1995. The comparison of
mercury levels in fish collected within the creek were compared to the mercury levels in fish
collected from the Solano Concrete mining pit lakes. The mercury levels in smaller, non-
predatory fish and small to medium-sized predatory fish (smallmouth bass and crappie)
and large catfish were similar in both sampling populations. The results for brown bullhead
specimens indicated that the levels of mercury in fish collected from the Solano Concrete
lakes were slightly elevated relative to similar specimens collected from the creek.

The results of the sampling and mercury testing of fish in the Solano Concrete iakes and
the lower Cache Creek channel provoke re-examination of the requirements presented in
Mitigation Measure 4.4-3a. Although the data set is not complete enough to establish the
ambient levels of fish in the lower Cache Creek environment, the data suggest that
mercury accumulation in fish from both the creek and the mining pit lake environment are
similar. The similarity of the measured mercury levels raises an important question. If the
levels of mercury in the mining pit lakes are similar to the levels within fish in the creek,
does the proposed creation of permanent lakes in portions of the proposed present an
unacceptable increased risk to human or environmental health? Under these conditions,
the risk of exposure is an existing condition. Therefore, staff and the preparers of the EIR
do not consider exposure of humans or other predators to mercury within the mining pit
lakes to be an unacceptable risk.

Creation of aquatic habitat, resulting from reclamation of a mining area to permanent lake,
provides an increase in the amount of habitat available within a region which, through the
combined effects of conversion of riparian and wetland environments to agricultural and
urban uses, has experienced the loss of comparable environments. Although the
proposed lakes present a relatively deep-water environment compared to the floodplain
and active channel environment of an unaltered Cache Creek streamway, the presence
of shoreline and open-water habitat provide ecologic opportunities for indigenous and
migratory species. Development of riparian and wetland habitat within the lower Cache
Creek basin is supported by the goals and objectives of the OCMP. However, under
existing conditions and conditions resulting from implementation of the mining and
reclamation activities proposed under the OCMP, species taking advantage of the available
ecologic opportunities would be exposed to the presence of mercury (and more specifically
methylmercury) in the environment. This exposure and associated health risks increase
for longer-lived species, patticularly for predatory species which are close to the top of the
food-chain. This group includes human hunters and, more specifically for the environment
of concern, fishermen. If these "predators" are opportunistic, then they would take
advantage of both the lake and creek environments. Similar levels of mercury in fish
collected from the two environments indicate an equivalent health hazard associated with
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consumption of prey from the mining pit lakes or creek channel environment. The levels
of mercury in the fish are also comparable to levels found in other areas of northern
California which are affected by significant sources of mercury in the environment,
including Clear Lake, Lake Berryessa, Lake Herman, and the American River (Slotton et
al., 1996).

Staff and the preparers of EIR consider the similarity of mercury levels in fish collected
from the Solano Concrete mining pit lakes to levels in fish from Cache Creek and the
aquatic environments within the region to be a significant consideration which was not
incorporated into the mitigation measures presented in the DEIR. It is clear that the
presence of relatively high levels of mercury within the environment results in accumulation
of mercury in biota of the region at levels that approach or exceed the NAS standard of 0.5
mg/kg. On-going research within the region on the availability of mercury in the
environment and exposure of humans and other species to health impacts related to
mercury will provide refinement of the definition of "ambient" or regional conditions.

In acknowledgement of the relatively high levels of mercury that have been measured in
the Cache Creek watershed, it is reasonable and appropriate to use ambient (background)
mercury levels as the standard against which the results of long-term monitoring of
mercury levels of fish in mining pit lakes should be compared. Considering that available
data indicate that mercury levels in predatory fish within the Cache Creek watershed
currently approach or exceed the threshold of 0.5 mg/kg recommended in the DEIR, staff
concludes that an alternative threshold for fish flesh which reflects ambient conditions
should be included in the mitigation measure. When sufficient data is made available
through additional sampling of fish in the lower Cache Creek basin, a statistically verified
ambient level of mercury in fish within the lower Cache Creek basin would provide a more
meaningful standard for comparison. This rationale for revision of the standard was
developed with the support of the preparers of the EIR and Dr. Darell Slotton of the
University of California at Davis. Text Change # 34 has been made to the EIR to present
a more appropriate strategy for mercury monitoring and associated corrective action.
Although this change was not made in direct response to the points raised by the
comment, the change is relevant to a discussion of the development appropriate standards
for the determination of the significance of mercury occurring in the environment.

Response to Comment 14-2:

Staff agrees with the commentor's recognition that the recent water quality testing
performed at the lakes in mined areas on the Solano Concrete Company property
(Appendix C) does not indicate that mercury in water in the lakes (0.00000225 to
0.00000345 mg/L) exceed USEPA national ambient water quality standards for protection
of freshwater aquatic life (0.000012 mg/L). In addition, the water quality results do not
exceed the California Maximum Contaminant Level for mercury in drinking water. The
commentor's point that the levels of mercury are also well below the USEPA recommended
ambient water quality standards to protect human health from mercury consumed in fish
(0.000146 mg/L) is noted for the record.
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Response to Comment 14-3:

The commentor suggests that comparisons of the results of testing of mercury levels in fish
collected at the Solano Concrete Company lakes within formerly mined areas (Appendix
C) are comparable to the ranges of mercury concentrations found in fish nationwide and
throughout California. The preparers of the EIR contend that the comparison of the results
to national and statewide ranges is not particularly informative. The data presented in the
comment for ranges does not describe the "central tendency" for the data set. There is no
indication in the comment as to whether the national or statewide results are statistically
representative of background levels or whether the results are skewed by sampling of fish
collected in areas with known mercury problems. A more appropriate measure of similarity
of results is provided by a comparison of mean values for a more localized area to
compare the results to a more meaningful discussion of "background”. The comment
presents a comparison of the Solano Concrete lake fish results to the results obtained for
Davis Creek reservoir. The preparers of the EIR acknowledge that the results of testing
indicate that mercury levels collected in fish from the Solano Concrete Company pits are
similar to mercury levels in fish collected in lower Cache Creek basin and lower than those
in Davis Creek Reservoir, as described in Appendix C and in the comment.

The preparers of the EIR do not see the relevance of the comparison of mercury levels in
fish within the lower Cache Creek basin to fish collected in Swedish lakes. The processes
for methylmercury production in Swedish lakes are affected by significantly different
environmental conditions. In particular, "acid rain" problems common in Sweden would
promote the conversion of available mercury to methylmercury. Therefore, smaller
amounts of environmental mercury could create similar or greater methylmercury
production in that county.

The commentor's discussion of mercury levels in commercial fish is noted. Although the
levels of mercury in fish collected from the Solano Concrete lakes, Cache Creek, Clear
Lake, and Davis Creek Reservoir fall within the range of mercury levels cited in the
comment, the creation of environments which can potentially promote methylation of
mercury and accumulation of methylmercury is a significant impact.

Response to Comment 14-4:

The commentor provides relevant results of groundwater and surface water sampling and
analysis within the OCMP area that were not available during the preparation of the DEIR.
Specifically, the analysis of water collected from nine monitoring wells (including four wells
at the Solano Concrete and five wells at Cache Creek Aggregates) and one sample from
Cache Creek were sampled using "ultra-clean" sampling techniques. The samples were
analyzed at Frontier Geosciences Laboratories for analysis of total mercury at detection
level of 0.000000012 mg/L. The level of total mercury in the filtered groundwater samples
ranged from 0.00000085 to 0.00000381 mg/L. Methylmercury levels in the groundwater
samples ranged from nondetectable (<0.0000000012 mg/L) to 0.0000000030 mg/L. The
results of the testing support the commentor's conclusion that the levels of mercury in the
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groundwater samples is well below the California Maximum Contaminant Levels for
mercury in groundwater. These new data provide further support for the conclusion in the
DEIR (page 4.4-45), based on previously available data, that levels of mercury in
groundwater in the OCMP area are significantly below drinking water standards.

Response to Comment 14-5:

The information presented in the comment regarding a health risk assessment approach
to determination of potential environmental impacts is noted for the record. The preparers
of the DEIR agree that the USEPA screening levels and reference dose (RfD) for mercury
are not currently consistent, reflecting the difficulties in setting a health standard for
mercury. The current screening level is not substantially different from the threshold of 0.5
mg/kg presented in the DEIR for fish flesh mercury concentrations. The preparers of the
DEIR consider the approach of choosing a more conservative threshold appropriate for
evaluation of potential adverse conditions in the existing mining pit lakes. Mercury
concentrations in fish above this threshold would indicate elevated levels relative to a
conservative human health threshold. The commentor's point that application of the RfD
would result in identification of consumption of "virtually all fish" as an unacceptable health
risk is noted for the record. If the consumption of fish affected by mercury is a potential
health hazard, exposure of species using aquatic and riparian habitat to the expected
conditions of methylmercury production in mining area lakes is considered to be a
significant impact, as described in the DEIR.

The commentor develops the argument that an incremental increase in mercury exposure
would occur only if the levels of mercury in fish from the mining area lakes, which are
eaten, were higher than levels in fish which are currently consumed. Alternatively, the
commentor suggests that an incremental increase would occur if fishing in the lakes would
result in increased consumption of affected fish. The DEIR preparers concur that it would
be a significant human health impact if fish from the lake that contained high levels of
mercury were consumed. Whether the mercury levels in the fish from the lake would
necessarily have to be higher than the mercury levels in fish currently consumed by the
fish-eating population does not appear supportable. The argument developed by the
commentor assumes "the absence of fish advisories applied to the proposed lakes". Staff
does not consider this assumption to be necessary. lt is possible that, given the relatively
high levels of mercury in the Cache Creek watershed, issuance of future fish advisories is
possible. In recognition of the potential for mercury levels in fish within the Cache Creek
basin (including in mining pit lakes) to present human health hazards, Mitigation Measure
4.34-3a has been amended by Text Change # 34 to address the potential for issuance of
fish advisories.
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LETTER # 15 N MAY 10 1996 5t

|
i
[ By

David Morrison, Resource Management Coordinator,
YoloCounty Community Development Agency

292 West Beamer Street

Woodland, CA 95695

Re: Comments on Yolo County Off-Channel Mining Plan DEIR

A more specific public comments are forthcoming by others (Dr Robert Speirs Ph.D. etal)
about which I give my full support. There are some additional comments I submit as
follows:
1. Letter of May 7, 1993 (ref:333:JAL:266.0) attached by SWRCB - Div. of Water
Rights recognizes “The potential exists for impacts to the aquifers underlying Cache Creek
due to aggregate mining” . . . . staff will review and comment on this document. . . The
writer refreshed the Div. of Water Rights in mid-March 1996 of the forthcoming DEIR,
appraised them of all new players, public concerns, mercury contamination problems etc.
In following up this week as of this date I'm advised they didn’t comment. Are not the
people of Woodland and those using this aquifer entitled to a better protection etc.

- No written comment is noted from the County Health / Environmental Officer. He should
have a professional opinion and are not the taxpayers paying his salary for his professional
expertise?

15-1

2. Attached excerpt from an Alameda County Clean Water Program “Did you know that
dumping one quart of motor oil down a storm drain contaminates 250,000 gallons of
water” - This is not smoke and mirrors, 15-2
What would it do to an aquifer supplying Woodland’s potable water and is without benefit
of an expensive treatment plant.

Note also the attached editorial on” Much Contaminated Ground Water Can’t Be Cleaned
Up” by John Bredehoeft. ( —

3. The construction and operation of wet pits invading the aquifer should be construed as_—!
inherently dangerous to the public health and safety and such mining operators should not | 15-3
receive any diminution of responsibility or accountability as a result of their creation of

this hazard. —

4. The Technical Advisory panel created for In-Stream mining should also have i
jurisdiction over Off-Channel mining. Experience has proven via the Homestake TRP that 54
the County interests are better served by such review capability.

a——

5. Todd Engineers by their Jan. 5, 1996 fax to contract planner Tschudin states
“Accordingly the Technical Studies recommend that SUCH USE OF WET PITS BE 15-5

DISCOURAGED’ photocopy attached.
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6. Monitoring wells once established should be maintained to contribute to the database 156
for the life of the operator’s permits plus probably 20 years.

Should you not agree to the above inconsistencies, recommendations please explain your
position and justification therefor, '
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"STATE OF CALFORNIA
STATEO PETE WILSON, Governar

- STATE WATER BESOURCES CONTROL BOARD Mailing Address R
THE PAUL R. BONDERSON BUILDING : DIVISION OF WATER RIGHTS @
901 P STREET P.0. BOX 2000, Sacramanto, CA 95812.2000 \mj

SACRAMENTO, CA 95814
(916) 657-1359

FAX: (916) 657-1485

) | lh-Reply Refer
MAY 7 1992 t0:333:JAL:266.0

Ms. Sa11y Oliver
16634 County Road 98
Woodland, CA 95695

Dear Ms. Oliver:
GRAVEL MINING IN THE CACHE CREEK AREA OF YOLO COUNTY

Thank you for your participation in the Public Forum of the State Water
Resources Control Board's (State. Water Board) workshop on April 12, 1993, and
for your letter of the same date. In your presentation you requested that the
State Water Board commence a study on strip mining for gravel on Cache Creek
to determine impacts to aquifer recharge from the stream and impacts to
aquifer storage capacity. In response to your request, the State Water Board
=-~=agreed to discuss this issue with other involved agencies and to furnish you
with a written response. .

The California Division of Mines and Geology (DMG) and the Yolo County
Planning Department were contacted and the following information was obtained.
Pursuant to the Surface Mining and Reclamation Act, the DMG completed a
mineral land classification study of aggregate resources in the
Sacramento-Fairfield production-consumption region which includes the

Cache Creek drainage. The DMG study, however, did not address the issues of
impacts to water quality and quantity resuiting trom mining operations. The
study concluded that Cache Creek deposits, totaling 27 square miles in area,
contain high-grade aggregate. According to DMG geologist, Don Dupras, in
spite of the presence of high grade aggregate resources, the State Mining and
Geology Board did not designate the Cache Creek area as having regionally
significant mineral deposits for land use planning purposes.

Mr. David Flores of the Yolo County Planning Department explained that the
county is preparing an environmental impact report (EIR) on aggregate mining
in the Cache Creek area. Previously, a resource management plan was prepared
for the county by consultant Dames & Moore. Because of opposition from the
community, this plan was not adopted. Mr. Flores stated that Yolo County has
authorized hiring a Resource Manager to prepare a request for proposal on a
new resource management plan. Mr. Flores explained that the county has
completed a project description, and the subsequent EIR will address the
issues of impacts to storage capacity in the underlying aquifers and impacts
to the quality of groundwater due to aggregate extraction.
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1993
Ms. Sally Oliver -2- MAY T wSee

According to Mr. Fiores, the source of water for the ongoing mining is
groundwater pumped from nearby wells. The EIR will address the issue of

roundwater pumping impacts on Cache Creek. Division of Water Rights
?01v151on) staff asked Mr. Flores to examine the issue of groundwater
classification for appropriative water right purposes in the EIR. Mr. Flores
agreed to this request.

The potential exicts for impacts to the aquifers underlying Cache Creek due
to aggregate mining; however, Division staff did not discover any reports
or studisz that document the existence of such probiems. Yolo County
intends to examine these issues in its EIR. State Water Board staff will
review and comment on this document when it is c1rculated through the

State Clearinghouse.

I hope the information in this letter is helpful to you. If you have
questions regarding this letter, please call me at the number above.

Sincerely,

(fé&éféj;;?axﬂﬂf’ C::$‘Zf;QZEf:f""

Edward C. Anton, Chief
Division of Water Rights

- -
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Did you know that dumping
one quart of motor oil down
a storm drain contaminates
250,000 gallons of water?

Most people don't realize that

-emptying oil and other pollutants into
a gutter or storm drain contributes to
urban runoff pollution in the San
Francisco Bay. That is one of the
reasons the Alameda County Urban
Runoff Clean Water Program was
formed by Alameda County and 14
cities in the East Bay.

D L T ry——

The program participants recognize
the need for providing information to
the public and encouraging active
involvement to improve water quality
in the Bay. In addition, the Program is
initiating a pollution control program
which includes inspection of storm
drain discharges and an
implementation program to control
pollutant runoff through public
agencies and regulatory means.

A combined and widespread effort
by public agencies, businesses and
community residents in Alameda
County will effectively control Bay-'
damaging pollutants at their source.

| Alameda County
% Urban Runoff

Clean Water Program

i\
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[ ] [ ]
e d iforia I MUCH CONTAMINATED GROUND WATER
CAN'T BE CLEANED UP

I recently attended a national meeting convened to consider the cur-
rent status of environmental remediation, including ground-water
cleanup. One of the keynote speakers was John Cherry, who many of
us feel is the leading consultant on problems of ground-water contam-
ination. John pointed out how our paradigm for cleaning up ground
water has changed as we have gained field experience during the past
ten years,

The View a Decade Ago

Ten years ago the prevailing view was that most sources of contamina-
tion were in the shallow subsurface. It was thought that most aquifers
were contaminated by undesirable chemicals in solution in the ground
water. Most ground-water hydrologists believed that we could clean up
aquifers by pumping to remove the contaminated ground water from
the aquifer, once the source of shallow contamination was eliminated
by John Bredehoeft through excavation, It was recognized that some contamination would
be sorbed on the aquifer skeleton. However, few ground-water profes-
sionals thought that the sorbed contamination posed an insurmount-
able problem; one might have to pump more ground water to remove
the sorbed contaminants.

It was on the basis of this paradigm thatmany clea‘nups were designed.
It left one with the warm feeling that indeed we could clean up ground
water, even though it might be expensive.

Our Current Paradigm )

At this conterence, John Cherry explained that the field experience of
the past decade indicates that in many, if not most instances, the
contaminating source is either a free, or residual, phase of the contam-
inantthat has penetrated deep within the aquifer. Thisis especially true
for the chlorinated organic liquids that are immiscible, and approxi-
mately 50 percent denser than water. A number of recent papers
document the occurrence of a free, or residual, contaminant phase
within the saturated aquifer.

The chlorinated organic solvents are common ground-water contami-
nants. They have been used widely for cleaning many industrial prod-
ucts, and by dry cleaning establishments everywhere. John Cherry
suggested that these are by far the most prevalent source of industrial
ground-water contamination.

The chlorinated organics liquids, which are immiscible and heavy, tend
to migrate both downward and laterally until they reach a stable con-
figuration such that they no longer move. They exist elther as a residual
fraction left behind within the pore space as the contaminant moves or
as a pool of free contaminant. The compounds are somewhat soluble
in water. As ground water flows past the contaminant—either the
residual fraction or the pool—some of the contaminant dissoives into

The views expressed inx@is editorial arethose of the author, and do not refiect
the views of the Ground Water Publishing Company, the Association of
Ground Water Scientists and Engineers, and/or the National Ground Water
Association.

- . -
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. the ground water, contaminating it. Since we are usually concerned
about contamination at the parts per billion level, a little dissolved
chiorinated organic can contaminate an enormous quantity of ground
water,

The light, immiscible phase contaminants pose similar problems
except that they tend to rise in the ground-water system. The light
organic liquids are common contaminants associated with petroleum
products—gasoline, jet fuel, heating oll, etc.

A tree, or residual, immiscible phase contaminant within the aquifer
systam poses & very different remediation problem from that of a
contaminant in solution. John indicated that they are impossible to
clean up. We simply do not know how to remove a residual phase of an
immiscible contaminant from an aquifer, short of freezing it in place
and mining it out.

Petroleum reservoirs provide a perfect example of the problem. Addi-
tional oil recovery can mean great additional profit. Large investments
have been made in enhanced recovery technologies in the oil industry.
Even with secondary and tertiary recovery, a substantial portion of the
oil—somewhere between 10 and 50 percent—Is left in the reservoir.
Enhanced oll recovery technologies include the use of solvents such
as liquefied carbon dioxide, steam flcoding, and the use of surfactants.
Some of these methods are being experimented with for ground-water
remediation.

John Cherry made it clear that we do not presently have the technol-
ogy to clean up an aquifer to the standards needed to produce drinking
water if a free, or residual, phase of immiscible contaminant has
reached the aquifer. The best we can do is contain the contamination.
This is a disconcerting fact.

A Public Backlash?

The hazardous waste remediation effort in the United States has now
reached an annual expenditure of approximately $10 billion, The pub-
fic, | believe, think that we are cleaning up the environment, including
ground water. They are unaware of the technical difficulties posed by
the problem.

in my opinion, the ground-water community has been slow to inform
the public of the changes in our understanding of the problem. A
decade ago, many of us thought it was feasible to clean up most
ground water. We now know that we did not understand the problem.

lam concerned that as the public find out what they are actually buying
for their $10 billion a year, they will become completely disenchanted
with both the cleanup and the professional community engaged in this
effort. There will be a public backlash. We will have spent tens of
billions without much to show for it. All of us stand to lose greatly from
such a backlash; we stand to be the bad guys in & ground-water
cleanup scandal, It is incumbent upon us, as professionals, to alert the
public to the nature of the problem as our scientific understanding
grows. 1t is in our long-term, best interest to have a well-informed
public,

County of Yolo
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TODD ENGINEERS
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- e

’mu&ry 5 1996 Post-It* Fax Nolg 7671 Datc I/'/ .3/? 3 [NQ“
'y -
1:_)‘7’((%‘ 7}14«/‘/’»— From /r’/,_r ;DerJ’/ﬂ/’
4 R Y Ce.
MEMORANDUM Phone # Phone £
re dvyo2ez [
To: Heidi Tschudin
From: Iris Priestaf
Re: Responses to Comments on the Technical Studies for the CCRMP

~ Rick Hanson informed mec that questions remaine regarding the salt balance of groundwater in
the vicinity of Cache Creek, factors affecting the salt balance, and potential impacts of mining
reclamation to wet pits. These impacts could occur through evaporation losses or possible use
of pits for agricultural tailwater retention. This memamndum reiterates the findings of the
Technical Studies that address this topic.

First, the historical perspective indicates a possible trend toward increasing salinity in
groundwater and an adverse salt balance. As indicated in the report, this is likely the result of
increased cycling of groundwater for irtigation uses; in other words, the major factor changing
the salt balance is groundwater irrigation.

Potential impacts of mining on the salt balance are limited to creation of wet pits. The effect 4’0}
of exposure of the water tablc on evaporation and salt loading is shown in the Technical Studies 6\
to be an unavoidable, but minor impact that can be mmgated by lessening evaporation through
pit design. Discussions with County staff revealed no serious intentions or plans for disposal
ot retention of poor quality irrigation tailwater in wet pits. Retention of poor quality water in
we! pits was stated in the Technical Studics as potentially entailing significant adverse impacts
on groundwater quality. Accordingly, the Technical Studies recommend that such use of wet
pits be discouraged.

Please call if you have questions or comments.

y A

2200 Powell Street, Svite 225 + Emeryville, CA 94808 « 510/595-2i20 » Fax 310/595.2112
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LETTER 15: E. AVERY TINDELL
Response to Comment 15-1:

Thank you for your letter. The commentor is correct in noting that the Regional Water
Quality Control Board did not comment on the OCMP. The County Director of
Environmental Health’'s comments were received on May 13, 1996 and are responded to
in this document (see Comment Letters #19 and #20 from the County of Yolo, Department
of Public Health).

Response to Comment 15-2:

The preparers of the DEIR are aware that a relatively small amount of a chemical
contaminant can degrade the quality of a large amount of water, although it should be
noted that 250,000 gallons is less than 1 acre foot of water. With regard to the project, no
storm drains are proposed to drain into the wet pits. In addition, numerous mitigation
measures have been included in the DEIR which would minimize potential impacts to water
quality. The editorial by John Bredehoeft (published in one of the National Groundwater
Association's journals, Ground Water) was primarily focussing on the difficulties
remediating sites where dense nonaqueous phase liquids (primarily chlorinated solvents)
have been spilled. As discussed above, the DEIR provides mitigation measures to
minimize the risk of such a spill (refer to Mitigation Measure 4,12-1a).

Response to Comment 15-3:

The DEIR examines the potential for impacts to water quality from the proposed depth of
mining. Numerous mitigation measures have been included to address the potential
impact. The aggregate producers, under the supervision of the County, would be largely
responsible for ensuring that the mitigation measures are implemented. The MMP
contained in Appendix B of this document identifies the entity with responsibility for
implementation of each mitigation measure.

Response to Comment 15-4:

The commentor's opinion that the Technical Advisory panel created for in-stream mining
should also have jurisdiction over off-channel mining is noted for the record. The staff have
not made this recommendation because of the different types of programs being proposed.
Future erosion control, channel sculpting, and habitat restoration projects proposed under
the Cache Creek Resources Management Plan and accompanying Cache Creek
Improvements Program will alter the creek's dynamics, creating a more stable channel.
As geomorphological conditions change, however, both the CCRMP and the CCIP may
need to be adjusted in order to respond to new reach-specific characteristics. Due to the
complexity of issues involved in river management, interdisciplinary expertise will be
periodically needed in order to assess these changes and recommend appropriate
measures for addressing the changing conditions.
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In contrast, off-channel surface mining will have to comply with the standards, mitigation
measures, and monitoring programs adopted as a part of the OCMP, and the requirements
imposed by the State through SMARA. Where appropriate, these regulations and
mitigations have specific stated thresholds which, if exceeded, could result in adverse
environmental impacts and would require remedial actions by the mining operators. If an
operator is found by the Community Development Agency to be in violation, and fails to
carry out orders requiring them to comply, the case would be referred to the Planning
Commission, which may begin the process of modifying or revoking the mining permit. In
addition, copies of all monitoring reports filed by the operators will also be provided to the
Planning Commission, along with any analysis provided by staff or independent
consultants. If unforeseen problems develop, the Commission can recommend to the
Board of Supervisors that changes be made in the Off-Channel Mining Plan, so that
activities creating the problems would be prohibited.

Expanding the scope of the Technical Advisory Committee to include off-channel mining
would duplicate the proposed regulatory framework of SMARA, the OCMP, and
implementing County ordinances, as well as the oversight responsibilities of the Planning
Commission. No modification of the project or the EIR, as related to this point, is
recommended.

Response to Comment 15-5:

As noted in the memorandum referenced by the commentor, the Technical Studies
discouraged use of wet pits for retention of poor quality water (e.g. agricultural tailwater,
industrial effluent). The OCMP and DEIR severely restrict inputs to the wet pits. Sites
must be graded so that tailwater drains away from the pits (Performance Standard 3.5-3
under Mitigation Measure 4.4-2a on page 4.4-37 of the DEIR). The use of off-channel wet
pits for the storage and treatment of sewage effluent, or for landfill purposes, is prohibited
(Performance Standard 3.5-11 page 4.4-49 of the DEIR). For additional discussion of the
salt loading issue, please refer to Response 13-152.

Response to Comment 15-6:

Please refer to Response to Comment 13-105 and 16-3.
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LETTER # 10

City of Woodland

Lo

CITY MANAGER 300 FIRST STREET . WOCDLAND, CALIFORNIA 95695 (916) 661-5800
' FAX (916) 661-5844

May 9, 1996

Mr. David Morrison

Resource Management Coordinator

Yolo County Community Development Agency
. 292 West Beamer Street

Woodiand, CA 95695

SUBJECT: OFF-CHANNEL MINING PLAN FOR LOWER CACHE CREEK

Dear Mr. Morrison:
We have reviewed the March 26, 1996 Draft EIR for the Off-Channel Mining Plan for Lower '
Cache Creek (OCMP) and the April 8, 1996 Draft Program EIR for the Cache Creek Resources
Management Plan (CCRMP) and Project Level EIR for Cache Creek Improvement Program for
Lower Cache Creek.

As we stated in our comments November 9, 1995, December 20, 1995 and January 10, 1996
regarding the Technical Studies and the Off-Channel Mining Plan (OCMP), the City of 16-1
Woodland is primarily concemed about the possibility of contamination of our groundwater
drinking supplies by way of a nearby open wet pit either during mining or after reclamation.

As seen in Figure 1 of the Cache Creek Resources Management Plan {CCRMP), the eastem
limits of both the Mineral Resource Zone (MRZ) and the Recommended In-Channel Boundary
come to within half a mile of the Woodland City limits. This area is in Subreach 3, an area
hydrologically upgradient from Woodland wells and an area that, given time, would contribute
water to our wells. Consequently we find that the CCRMP, OCMP, the draft County Gravel
Mining Ordinances and Draft EIR documents do not adequately address the City's concems _ |
for potential water quality degradation from gravel mining in this area.

The Dratft EIR for the OCMP page (4.4-13 Table 4.4-2) indicates the distance from Woodland ™)
wells to the nearest “Proposed Mining Sites” is 10,500 feet. Our concemn is not with current
proposed mining sites but with an OCMP, CCRMP and related Ordinances that would aliow
future mining sites within the full MRZ, an area whose southeastem boundary comes closer
than one half mile of the current Woodland city limits. In prior meetings with the county; its
consultants and representatives from a major gravel mining company regarding the close
proximity of the MRZ to the City, we understood that an acceptable solution to our concemns
would be to limit gravel mining to an area smaller than the entire MRZ, thus creating a larger
buffer zone near Woodland municipal wells. Although there may be no current plans to mine

16-2

Y

City of SThees
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Mt. David Morrison
May 9, 1996
Page 2

gravel in the area close to Woodland, we would like to see this restriction stated in the plan,
EIR and ordinances. p—

A second item of concem to us is the long term monitoring of groundwater quality related to
the effects of gravel mining. There still seems to be a lack of a plan to investigate or clean up
contaminants if they are discovered in a monitoring well downgradient of a wet pit. The
Technical Study says the water quality in the pits needs to be maintained “in perpetuity”.
However, the OCMP DEIR, page 4.4-39, states that after active reclamation, monitoring wells
need not be tested for petroleum hydrocarbons and pesticides, two of our major constituents
on concem. It further states that “If, at the completion of the mining and reclamation period,
water quality has not been impacted, all monitoring wells shall be destroyed . . .” This does not
seem to assure the maintenance of the water quality “in perpetuity”. Also the lack of a
poliution remediation plan ieaves the method of funding of clean up work and responsibility
uncertain. : ]

An additional comment we have in the OCMP DEIR is that page 4.4-56, Action 3.4-2 states
“Coordinate with the Yolo County Flood Control and Water Conservation District (YCFCWCD)
in developing an integrated recharge plan for Cache Creek, in order to increase the available
groundwater supply for municipal and agricultural uses.” While we are encouraged by the
potential for conjunctive use, if the City of Woodland municipal use is potentially affected by
recharge projects, the projects should be coordinated with the City as well as the YCFCWCD.

Thank you for your consideration, we look forward to working with you and the County to
ensure development of a OCMP, CCRMP, and gravel mining ordinances that best suit the

needs of those involved, including the City of Woodland.

mcereMﬁﬁ

Kris Kristensen
City Manager

cc: Woodiand City Council members
Tom Stallard
Gary Wegener
Mike Horgan
Harrison Phipps

16-2

16-3

16-4
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LETTER 16: CITY OF WOODLAND
Response to Comment 16-1:

It is unclear how the City can conclude that the OCMP DEIR and other documents do not
adequately address the potential for water quality degradation, based on a Figure in the
CCRMP. The CCRMP is not analyzed in this DEIR and the referenced Figure simply
portrays various boundaries. No response is possible. The DEIR fully discusses the issue
of water quality under Impacts 4.4-2 and 4.4-3 in Section 4.4.

Response to Comment 16-2:

The commentor is referred to Impact 4.2-10 of the DEIR for discussion of allowable mining
areas. Mitigation Measure 4.2-10a associated with this impact does exactly what the City
is requesting. It narrows the possible area for mining from 23,174 acres to 2,932 acres
over 50 or more years. It also restricts new mining to areas west of CR 96. In other words,
an applicant wishing to mine on acreage other than that identified, would have to secure
a General Plan Amendment, Cache Creek Area Plan Amendment, rezone, mining permit
and reclamation plan approval, and would be subject to a full EIR analysis including a re-
examination of cumulative effects based on changes in the reasonably foreseeable future.

Response to Comment 16-3:

The DEIR establishes rigorous monitoring of surface water quality in the wet pits and
groundwater quality upgradient and downgradient of the pits. This program would begin
prior to commencement of mining and continue until ten years after reclamation. The
preparers of the DEIR believe that by the time monitoring may be discontinued, an
excellent database would have been generated and the potential for degradation
adequately determined. For the entire OCMP, 30 years of water quality would be
collected. Individual mining projects would have monitoring periods ranging from 10 to 30
years. Specific actions are required under Mitigation Measure 4.4-2a if water quality
degradation is identified, including notification of regulatory agencies, additional
characterization, and corrective action. The Technical Studies state that "maintenance of
the water quality in the lake is essential." Appropriate site design and maintenance
measures descried in the studies include: perimeter berms, site runoff and erosion
controls, restrictions on site activities, and setbacks. These have been implemented in
Mitigation Measure 4.4-2a and 4.4-3a. With regard to the destruction of monitoring wells,
this is another measure designed to protect water quality. Abandoned wells often act as
a conduit for contamination of groundwater. The mitigation measure does allow the County
or another regulatory agency to take over maintenance of selected wells for future water
resources evaluation after the close of the required monitoring period, should they so
choose.
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Response to Comment 16-4:

Action 3.4-2 is recommended for deletion in Mitigation Measure 4.4-5a because a recharge
program has not been proposed for consideration or comparison. Please see page 4.4-55

of the DEIR.

Thank you for your letter.
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LETTER # 17

gsfsa)mtﬂf - American Farm Bureau Federation/California Farm Bureau Federation
a Mas

FIRSTVICE-PRES!DENT

Blake Harlan - - YOLO COUNTY FARM BUREAU
SECOND VlCE-PRESlDENT

Duane Chamberiain P.O. Box 1556, Woodland, California 95776

SECRETARY /TREASURER {916) 662-6316

TaraAtkinson - -

May 10, 1996

Yolo County Community Development Department
292 West Beamer Street
Woodland, CA 95695

Re:  Comments on Draft EIR for Off-channel Mining

The Yolo County Farm Bureau’s interest that drives comments for this draft EIR off-
channel mining stems from our commitment to protect, promote and enhance the
agricultural industry in Yolo County. The Farm Bureau finds that the issue of gravel
mining surfaces the major concerns of water quality, groundwater quantity and loss of
productive agricultural land, -
o 171
The following are specific concerns that have arisen in our studies of the draft EIR. We
wish to bring these to your attention.

In the summary table of impacts and mitigations on page 2-23, “potential impacts

associated with groundwater recharge” is listed as a significant environmental impact. In
order to mitigate this impact the EIR proposes the elimination of objective 3.3-3 which
states “insure that off-channel mines are operated such that the surface and groundwater
supplies are not adversely affected by erosion, lowering of the water table, and/or
contamination." We oppose the elimination of this objective. —

While we recognize that there is an opportunity for our local water district to utilize
available underground storage and manage the groundwater basin to meet growing needs, | 17-2
we are fearful that if the county chooses to allow wet pit mining, it may subject itself to
unnecessary risk of contamination. We would like the assurance that responsibility is

taken for long-term maintenance and monitoring of wet pits. —
We concur with the EIR’s conclusion that Alternative 4 poses the least amount of risk to
our groundwater resource. Additionally, all of the land that was farmed before mining will
be available for reclamation to agricultural use. We see this as positive, however, the 17-3
current draft of the off~channel mining ordinance does not contain a section on land
reclamation standards. The American Farm Bureau Federation Policy on mineral
development #138 states that mined lands should be subject to rules and regulations which

Y
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require the reclamation of all mined lands, including disrupted underground and surface
water. 17-3

We do recognize that Alternative 4 may not provide the quantity of gravel necessary to
make the gravel industry a viable one over the proposed 30-year contract period. A

shorter contract may be more appropriate. This may also allow more latitude for study
and monitoring changing conditions within mining areas. |
We question Objective 7.3-2 which says “consider reclamation that includes recreation
elements as meeting all or a portion of the net gains requirements.” While we realize that |17-4
there is a value to recreation elements, the Farm Bureau would like to see a net gain
analysis included in the EIR. —

Thank you for your consideration on this important issue.

Sincerely,

b

Blake Harlan
Vice President

cc:  Yolo County Board of Supervisors
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LETTER 17: YOLO COUNTY FARM BUREAU
Response to Comment 17-1:

Thank you for your letter. The commentor has identified an error in the text. Objective 3.3-
2 of the OCMP is incorrectly listed as Objective 3.3-3 in the DEIR, and recommended for
deletion. This was not intentional. It is Objective 3.3-2 that is actually recommended for
deletion. Please refer to Text Change # 36.

Response to Comment 17-2:

Long term maintenance and monitoring of the wet pit is provided for in revised
Performance Standard 3.5-4 and will be ensured through implementation of the Mitigation
Monitoring Plan as required under CEQA.

Response to Comment 17-3:

Staff concurs with American Farm Bureau Federation Policy that all mined lands should
be reclaimed. Agricultural reclamation standards are included in the draft Surface Mining
Reclamation Ordinance, not the Off-Channel Mining Ordinance. Conditions requiring field
releveling of settled areas, the ripping of reclaimed soils, the handling of dry topsoil to avoid
compaction, and the preservation of stockpiled topsoil are all included. The DEIR provided
mitigation measures that required prime land converted to non-agricultural uses to be offset
at a 1:1 ratio, phasing plans that minimize disturbed agricultural lands, and adequate storm
drainage for reclaimed fields. These are in addition to existing Williamson Act and SMARA
requirements, which shall also be enforced. A shorter permit period may be approved,
regardless of whether Alternative 4 is selected by the County Board of Supervisors as the
preferred alternative. The mitigation measures and draft ordinances require a number of
monitoring programs and annual reports that will allow for the ongoing analysis of
environmental conditions within the mining areas. It is also proposed that both the mining
permit/reclamation plan and the OCMP undergo review a minimum of every 10 years, to
respond to changing circumstances. Alternative 5b examines a shorter mining period (15
years). The commentor's thoughts regarding this alternative will be considered by the
decision makers.

Response to Comment 17-4:

The "net gains" proposed by each mining applicant are described in the project-level EIRs,
and will be compared and contrasted in the full staff report on the OCMP.
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LEITER# 18

THE LEAGUE OF WOMEN VOTERS OF WOODLAND
P. O. Box 2463, Woodland, CA 95776

| i T T e - T e B
: TEpvwasy)
A

1121 West Street »z I 966! € T AVHA U‘

Woodland, CA 95695 f AN

May 7, 1996 EFNE] ﬂ:ﬂ\__

To: Heidi Tschudin, County Contract Planner, and David Morrison, planner for

Yolo County Community Development Agency ~
From: Woodland League of Women Voters

Subject:  Written comments for the final comment period for the DEIR for the Off-
Channel Mining Plan

The League's specific comments and questions on the DEIR Off-Channel
Mining Plan appear in another document as composite questions of several groups.
They are written because of the League's grave concern over what wall happen to this
County's natural resources. Some of our concerns are:

the threat of contamination to the water, —_]18-2

the loss of so many acres of productive agricultural land, ~118-3

the danger to the public safety of citizens fraveling the roads with thousands of ™ |1g.4
trucks hauling gravel dally,

18-1

the remendous increases in air emissions in an Air Ouahty District that is i8-5
already a non-attainment area, ——

the health effects of the emissions on citizens living in the mining areas, —118-6
the loss of wildlife habitat of all types, and, —318-7

the changing forever of the landscape along Cache Creek from Capay to Yoio |

with either pits reclaimed to agriculture many feet below ground surface, or pits  |18-8

filled with water with fenced and locked gates around them. —
Yolo County has many laudable and fine sounding Conservation Policies in their
General Plan. Conservation Policy 6 states: Yolo County shall plan, encourage, and
regulate to ensure that natural resources are maintained for their long-term ecological
values as well as for their more direct and immediate benefits.

Conservation Pohcy 10 states: Yolo County shall plan, encourage, and regulate public
and private agencies to prevent the wasteful exploitation, destruction, or neglect of :
the State's resources. , L 3

'18-9
The League of Women Voters has sumlar positions that address the conserkation of
natural resources. Do .

How can the County be sand to be upholdlng those policies when they are going to
allow 5.5 million tons of aggegate 1o be removed off-channel in deep wet pits every
year for the next 30 years and uarantee that the aggegate compames can apply
to do the same for 20 more yi S :

""‘mhg}.&u: ey Rk s
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Report 156 as being in the MRZ-2 zone around Cache Creek, but just because it has
been identified does not mean it heeds to be mined at such a great rate. In fact,
Report 156 states that although SMARA provides for the aggregate resource to be
classified, and acted upon by affected local governments, "the sectorization and sector
maps do not of themselves carry with them specific obligations imposed on local
governments by SMARA". It can be conserved and made to last for many,
many years!

PCC grade aggregate is the highest grade of aggregate. PCC stands for Portland
cement concrete. The gravel in and along Cache Creek has the PCC designation
and can be used for foundations, dams, airport runways, bridge abutments buildings
and general construction. It is a high quality, non-renewable resource and should be
used for the above uses. Instead, much of it is going into asphalt and road beds where

a lesser grade of aggregate would suffice. —

The League would suggest that the County is not only putting our agricultural lands
and water, and the safety of its citizens in jeopardy, but is allowing a small group of
aggregate companies to squander a non-renewable resource, gravel, for very little
gain to anyone but the aggregate companies.

18-9

18-1¢

Marier2, @wm%'
Marie E. Bryan Patricia Murray, co-presirdent

Lois V. Linford, Natural Resources Chair
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LETTER 18: THE LEAGUE OF WOMEN VOTERS OF WOODLAND

Response to Comment 18-1:

Thank you for your letter. The staff assumes the comment is in reference to Letter 13 of
this volume. Please refer directly to Letter 13, and corresponding responses for a detailed
discussion.

The list of concerns summarized in the commentors' letter are addressed in the OCMP
DEIR, and Response to Comments 18-3 through 18-8 below address each concern
individually.

Thank you for your correspondence.

Response to Comment 18-2:

The threat of contamination to the water is evaluated and fully mitigated under Impacts 4.4-
2. Potential Degradation of Water Quality During Aggregate Mining and Reclamation, and
4 4-3: Potential Degradation of Water Quality after Reclamation of Mined Lands.
Response to Comment 18-3:

The loss of productive agricultural land is discussed and partially mitigated under Impact
4.5-2: Potential Impact of Permanent Loss of Agricultural Land Caused by Conversion of
Agricultural Land to Other Post-Reclamation Uses.

Response to Comment 18-4:

The danger to public safety along mining haul routes is discussed and fully mitigated under
Impacts 4.8-1 through 4.8-16 within the Traffic and Circulation section.

Response to Comment 18-5:

The increases in air emissions in a non-attainment area are discussed and partially
mitigated in Impacts 4.7-1 through 4.7-4 within the Air Quality section.

Response to Comment 18-6:

Health effects of those emissions on local residents are evaluated and fully mitigated under
Impact 4.7-4: Potential Impacts on Sensitive Receptors.
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Response to Comment 18-7:

The loss of wildlife habitat is addressed and fully mitigated in Impacts 4.6-1 through 4.6-5
within the Biological Resources section.

Response to Comment 18-8:

Permanent changes to the landscape are evaluated and partially mitigated in Impact 4.10-
2: Effects on Views or Vistas Following Reclamation, and Impact 4.10-3: Potential for
Visual Compatibility with Surrounding Land Uses.

Response to Comment 18-9:

The consistency of the OCMP with Yolo County General Plan Policies is addressed and
fully mitigated in Impact 4.2-1 within the Land Use and Planning section. No decision to
allow mining will occur until findings are made under Section 15091 of the CEQA
Guidelines, and after the County Board of Supervisors considers this EIR and decides
whether and how to approve or carry out the project. Staff concurs with the commentor's
observation that aggregate resources can be conserved and made to last for years. The
OCMP looks at mining of 2,887 acres out of a land area of 23,174 acres where mining
theoretically could occur over the next 50 years. The 216 million tons of aggregate
resulting from this would represent approximately 27 percent of the nearly 807 million tons
(918 million tons including those deposits located below the theoretical thalweg) estimated
to occur in the total acreage.

Regarding PCC grade aggregate being utilized for “lesser” uses, the mining operators have
indicated that much of the aggregate contained in the deposit is not of PCC grade because
it is either too large, too small, too "dirty”, or not in proper proportions to be used in PCC
projects. It should also be noted that Standard Specifications adopted by Caltrans in July
1995 (and many other jurisdictions in the state) are more restrictive than the specifications
that aggregate for other applications must meet, and prohibit or limit the use of lesser
grade materials for its various uses.

Response to Comment 18-10:

The DEIR and other technical studies in the record do not support the commentor's
suggestion that responsible, conditioned, mitigated aggregate mining puts agriculture,
water, or citizens in jeopardy. In their final deliberations, the Yolo County Board of
Supervisors must balance the advantages and disadvantages of the project and then make
a decision.
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LEliER #1Y9

DEPARTMENT OF PUBLIC HEALTH

Environmental Health Services

COUNTY OF YOLO

ROBERT O. BATES, Jr,, M.D, - DIRECTOR OF PUBLIC HEALTH

{J 10 COTTONWOOD ST. » WOODLAND, CA 95695
THOMAS Y. TO — DIRECTOR OF ENVIRONMENTAL HEALTH

{916) 666-8646

[ 600 A" ST. » DAVIS, CA 95616

g ::j s{: \‘\‘3:;‘;;’( L—: ﬁ:?\{ - {916) 757.5540 « (9163 372-3700
o 1qar |
Y 13199 b)s MEMORANDUM
??‘\:"
TO: David Morrison, Resource Management Coordinator
Community Development Agency
FROM: ~ Tom To, Director
Environmental Hea
DATE: May 10, 1996

SUBJECT: Comments on the Draft EIR for Off-Channel Mining Plan
for Lower Cache Creek

Off-channel gravel mining can impact groundwater quality in many
ways as detailed in the referenced DEIR chapter 2.7, 4.4 and 4.12. 9-1
Upon the review of the DEIR, I found that the proposed approach and j,f
measures to mitigate potential impacts on groundwater quality
resulting from the proposed off-channel mining to be acceptable
with the following exceptions:

1. On page 2-18 under Mitigation Measures. The DEIR currently
stated that the sampling and testing of TPH and BTEX may be
discontinued immediately after all the heavy equipment work has
been completed in the vicinity of the pit. I suggest that at least
one more testing on TPH and BTEX from the pit should be done after
all the heavy equipment has been removed from the site. This will
allow the detecticn cf any spillage from heavy equipments at the
last moments of activities prior to their departure. —
2. The mercury level in Cache Creek has been found to exceed the
maximum contaminant level when measured in the Winter of 1995 by
the State Regional Water Quality Control Board. Being adjacent to
Cache Creek and sharing the same water aquifer, the proposed deep
wet pits for off-channel gravel mining may be affected with mercury
and its sediment may encourage methylation of this heavy metal. 19-3
Since mercury can accumulate in fish tissues and the wet pits may
be transformed into lakes stocked with game fishes after
reclamation, I suggest that the on-going testing of methyl mercury
be included in the monitoring program. In addition to the analysis
of pit water for mercury as an inorganic element, soil sediment and
fish (as soon as they are available} from the wet pits should also
be tested for methyl mercury and total mercury at a frequency

19-2

Y
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Morrison
DEIR-OCMP
5/10/96

similar to that of the inorganic chemicals. A baseline of mercury
and methyl mercury should be obtained in the early stage of the

project. —

3. The DEIR does not appear to have clearly stated the number of
samples to be collected at each time at each of the proposed
monitoring points. Adequate number of samples must be provided at
each monitoring point especially at the wet pit which is the focal
point of monitoring for baseline and detection.

r——

4. On page 4.4-33 under PS 3.5-5. Permanent toilets shall be
properly engineered and design approved by the Yolo County
Environmental Health not by Yolo County Building Official.

Please do not hesitate to contact me (X8646) if you have any
questions regarding this matter. : —

19-3

19-4

19-5
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LETTER 19: COUNTY OF YOLO, DEPARTMENT OF PUBLIC HEALTH
Response to Comment 19-1:

The commentor's acceptance of the proposed approach and measures to mitigate
potential impacts on groundwater quality resulting from the proposed off-channel mining
with the exceptions noted in the comments responded to below is noted for the record.

Response to Comment 19-2:
Please refer to Text Change # 32.
Response to Comment 19-3:

Staff agrees with the commentor's point that testing of mercury and methylmercury should
be conducted as part of the monitoring for the proposed project. Performance Standard
3.5-4 of Mitigation Measures 4.4-2 requires testing of inorganics (which includes total
mercury) in groundwater and surface water in the mining pits. This monitoring is required
in the mining and reclamation phases (Mitigation Measure 4.4-2a) and post-reclamation
(Mitigation Measure 4.4-3a) periods at the same frequency as other required analyses.
The monitoring of methylmercury in fish is required (Mitigation Measure 4.4-3a) for the
post-reclamation phase as the most reliable indication of the accumulation of this
compound in the environment. The requirement for monitoring of the existing mining pit
lake was included in Mitigation Measure 4.4-3a in the DEIR, which provides a "baseline”
for mercury and methylmercury in mining pit lakes. In addition, testing of inorganics
(including mercury) in groundwater prior to the beginning of wet pit mining is also required.
Please refer to Response to Comment 14-1.

Response to Comment 19-4:

Mitigation Measure 4.4-2a (under "Monitoring" bottom of the second paragraph) requires
that water samples collected from the wet pits be representative. This would require
multiple sampling locations. The sampling strategy specific to each site is left to the
qualified professionals implementing the monitoring program.

Response to Comment 19-5:

Please refer to Text Change # 31.
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LETTER # 20

DEPARTMENT OF PUBLIC HEALTH

Environmental Health Services

COUNTY OF YOLO

ROBERT Q. BATES, Jr., M.D. » DIRECTOR OF PUBLIC HEALTH
THOMAS Y. TO — DIRECTOR OF ENVIRONMENTAL HEALTH

[ 10 COTTONWOQOD ST. » WOODLAND, CA 95695
(916) 666-8646
1 600 “A” ST. s DAVIS, CA 95616
(916) 757-5540 » (916) 3723700

MEMORANDUM
TO: David Morrison, Resource Management Coordinator
Community Develcopment Agency
FROM: Tom To, Director CZé/
Environmental Heal

DATE: May 10, 1996

SUBJECT: Comments on "Ground-Water Quality Protection Near Planned
Wet-Pit Mining operations"

I have reviewed the above referenced document and found that thgj
approach and method proposed to protect the groundwater near and at

the planned wet-pit mining areas to be acceptable. I agree that | -
the focal point of baseline and detection monitoring should be at | 20-1:
the wet pit. Under this proposed monitoring plan, regulatory
agencies are given the flexibility to require additional sampling

and testings when contaminants are discovered by this process.

Since the question of whether deep wet pit mining can encourage the
methylation of mercury has not been answered, I suggest that
methyl mercury and total mercury to be included as items of on-
going monitoring. Soil sediment and fish when available from the
wet pits should be sampled and tested regularly at a frequency
similar to other stated items such as inorganic chemicals. A | 20-2
Baseline for methyl mercury and total mercury should be formed at
the early stage of the operation.

I do not notice a clear description of the number of samples that
will be taken at each time at each monitoring point. The number of
samples at the monitoring wells can be minimum. However, due to
the large surface area and volume of water in the wet pit, adequate
number of samples should be collected each time from the wet pit to
form the representative composite sample.

Please do not hesitate to call me (X8646) if you have any
guestions.
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LETTER 20: COUNTY OF YOLO, DEPARTMENT OF PUBLIC HEALTH
Response to Comment 20-1:

The commentor's acceptance of the proposed approach and method to protect
groundwater near and at the planned wet-pit mining areas is noted for the record.

Response to Comment 20-2:
The commentor is referred to the Response to Comment 19-3 to address the issues

related to mercury testing and to the Response to Comment 19-4 for the number of
sampling points.
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State of California § ~
GOVERNOR'S OFFICE OF PLANNING AND RESEARCH i, ‘ m“;
1400 TENTH STREET " or s
PETE WILSON SACRAMENTO 95814 LEE GRISSOM
GOVERNOR DIRECTOR

May 10, 1996

DAVID MORRISON

YOLO COUNTY COMMUNITY DEVELOPMENT AGENCY
292 WEST BEAMER STREET

WOODLAND, CA 956395

Subject: CACHE CREEK OFF CHANNEL MINING PLAN-SCH #: 95113034

Dear DAVID MORRISON:

The State Clearinghouse has submitted the akove named draft Environmental Impact
Report (EIR) to selected state agencies for review. The review period is now closed
and the comments from the responding agency({ies) is(are} enclosed. On the enclosed
Notice of Completion form you will note that the Clearinghouse has checked the
agencies that have commented. Please review the Notice of Completion to ensure that
your comment package is complete. If the comment package is not in order, please
notify the State Clearinghouse immediately. Remember to refer to the project's
eight-digit State Clearinghouse number so that we may respond promptly.

Please note that Section 21104 of the California Public Resources Code requlred
that:

'a responsible agency or other public agency shall only make substantive
comments regarding those activities involved in a project which are within

21-1

an area of expertise of the agency or which are required to be carried out
or approved by the agency."
Commenting agencies are also required by this section to support their comments with
specific documentation.
These comments are forwarded for your use in preparing your final EIR. Should you
need more information or clarification, we recommend that you contact the commenting
agency (ies) . .
This letter acknowledges that you have complied with the State Clearinghouse review
requirements for draft environmental documents, pursuant to the California
Environmental Quality Act. Please contact at (916) 445-0613 if you have any
questions regarding the environmental review process.
—
Sincerely,
/A
AL LA fgﬂnpﬁbﬁﬁf}

ANTERO A. RIVASPLATA

Chief, State Clearinghouse
Enclosures
cc: Resources Agency

‘ onse to Comments
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LETTER 21: GOVERNOR'S OFFICE OF PLANNING AND RESEARCH

Response to Comment 21-1:

No response is necessary. Referenced comments letters from other state agencies are
addressed individually. Thank you for your correspondence.
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Resource. Mana.qement 'eramator
292 'West Beamer Street May 3.:0 19498
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"Bavmmrim | e E@EHVE
o »n'j )

| By
re: Notice Of a.vailability and Public Hearing Draft Euvircnmen'ﬁ'm
- for the Yolo Cmmt:sf Cff - cha.nnel Hining Plan.

Records at f.his ;:Efice were reviewed to determine if this project could aﬁverseiy
affect higtorical ;resoumas.\ The review for poasible historic structures, however,
was limited to: reke.teme‘s currently in our office. The Office of Ristoric
Preservation’ haa riined that any building or. gtructure 45 years or elder nay be
of historic. Vame. “‘?rherefore. ‘if the project area contains such properties they

should be eval.uated by a hiatoria.n prior to commencement of projeut acti,vities.

‘I'he prepoaed proje:t atea. contains or is adjacent to the w
,mm - ). A study is recomended pria:r to:
commencement of project activities. . ‘

x,__'l‘he propoaed project area has the possibility of conta.i.ninq unrecorded
‘A study 18 recommended prior to commencement of

22-1

. The" Aopos e ,project area eont:ains a listed higtoric stxuctuxe .
. g i ; . )1 See recgmmandations in the cmenr,a. sac;ﬁmmbelw,

S&A&MW ééent«i.-{ieé .one or- MW Tﬁé
,' rec:qmendations from the report are attached.

Stu&y*{' . _ 1dentified no historical resources. 'Further study for
WLW is not recommended.

- 'rhgx--e is a low possibility of himtorical resources. Further study: for
historical respurces is not recommended.

.K__cémmencs: It is recommended that the policy on pg. ¢.11-§ “Potential Impacts
to Cultural Resources” include the statement that all resource :egords are
checked for the presence of and the patential €or preh_mtoric andhistoric v
sites.
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Page 2 ‘ File No.: 96-YD-31R

If archaeclogical resources are encountered during the project, work in the

- immediate. vicinity of the finds should be halted until a qualified archaeologist has
evaluated the altuation. If you have any questions please give us a call {707) 664- 22-1
2494,

Sincerely,
iy Rllac ke
Liz Black for

Leigh Jordan
Coordinator
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LETTER 22: NORTHWEST INFORMATION CENTER

Response to Comment 22-1:

Thank you for your correspondence. The additional performance standard identified in
Mitigation Measure 4.11-1a on page 4.11-9 would ensure that site-specific cultural
resource studies would be conducted as part of project level EIRs prior to commencement
of mining activities. In response to the comment, the performance standard has been
further modified as noted in Text Change # 70 to ensure that all resource records are
checked for the presence of and the potential for prehistoric and historic sites. As noted
by the commentor and in Performance Standard 2.5-3 of the OCMP, if archeological sites
are encountered during the project, work would be stopped until a qualified archeologist
assesses the situation.
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Table 2-1: REVISED SUMMARY

Level of Significance Level of Significance
Environmental Impact Before Mitigation Mitigation Measures After Mitigation
LS | S LS l SU
Impact 4.2-1: Consistency with Yolo OCMP, A-4, |A-1a, A-1b, |Mitigation Measure 4.2-1a (OCMP, A-4, A-5a, A-5b, A-6} OCMP, A4,
County General Plan A-5a, A-5b A2, A-3 A-5a, A-5b, |A-1b,
and A-6 None required. However, the amendment to draft OCMP Objective 5.3-1 proposed in Mitigation and A-6 A2, A-3
Measure 4.2-5a would reinforce Implementation Strategy #2 of the Capay Valley Area Plan (as
discussed above under "Draft OCMP and Implementing Ordinances”) by encouraging the reclamation
of fand within the Capay Valley Area lo agriculfural uses (i.e., areas of creek maintenance). This
action would enhance the compatibility of the OCMP, A-4, A-5a, A-5b, and A-8 with the Capay Valley
Area Plan.
Mitigation Measure 4.2-1b (A-1a, A-1b, A-2, A-3)
In lieu of adopting an OCMP and its implementing ordinances, the County shall develop an alternate
approach for responding to the requirements of General Plan Conservation Folicies 34 and 35. An
alternate approach would be to amend the General Plan to include Conservation Policies 42, 43, 44,
and 45 as discussed in Section 4.2
Impact 4.2-2: Consistency with the A-1a, A-1b, OCMP, A-4, | Mitigation Measure 4.2-2a (OCMP, A-4, A-5a, A-5b, A-6) OCMP, A-1a,
Yolo County Zoning Ordinance and A-2, and A-3  |A-Ba, A-Bb, A-1b, A-2,
County Code and A-6 The following sections of the Yolo County Zoning Ordinance shall be amended fo implement the A-3, A4,
OCMP and its implementing ordinances: Sections 8-2.404(g), 8-2.404(j), 8-2.604(n), 8-2.2311, 8- A-5a, A-5b,
2.2312(a), and 8-2.2312(b). New sections shall be added fo the Yolo County Zoning Ordinance at and A-6
Section 8-2.404 (fo address land use contracts in the A-P Zone), and at 8-2.23.8 (fo address the
Special Sand and Gravel Combining Zone [SGR]).
Impact 4.2-3: Consistency with the OCMP, A4, |A-1a, A-1b, |Mifigation Measure 4.2-3b {A-1a, A-1b, A-2 and A-3} OCMP, A-1a,
State Mining and Reclamation Act A-ba, A-Bb, |[A-2,and A3 A-1b, A-2,
{SMARA) and the State Mining and and A-6 in lieu of adopting an OCMP and its implementing ordinances, the County shall amend the mining A-3, A4,
Geology Board Reclamation regulations and ordinances to ensure consistency with SMARA and the State Reclamation A-5a, A-5b,
Regulations Regulations. and A-6
Impact 4.2-4: Consistency with the OCMP, None Required QOCMP, A-12,
Regional Water Quality Control Board's -1A-1a, A-1b, A-1b, A-2,
Basin Plan A-2, A-3, implementation of Mitigation Measures 4.4-2a and 4.4-3b would adequately mitigate this impact. A-3, A4,
A-4, A-5a, A-5a, A-5b,
A-5b, and and A-6
A-6

LS = less than significant
$ = significant

SU = significant and unavoidable

OCMP = Draft Off-Channel Mining Plan and Implementing Ordinances

A-1a = No Project {(Existing Conditions}

A-1b= No Project (Existing Permits and Regulatory Condition)

A-2 = No Mining (Alternative Site)

A-3 = Plant Operations Only (Importation)

A-4 = Shallow Mining (Alternative Method/Reclamation)

A-5a = Decreased Mining (Restricted Allocation)

A-5b = Decreased Mining (Shorter Mining Period)

A-6 = Agricultural Reclamation (with Mining Operations as Proposed)



/. Table 2-1: REVISED S|

Level of Significance

Level of Significance

Environmental Impact Before Mitigation Mitigation Measures After Mitigation
LS S LS SuU
Impact 4.2-5: Consistency with the OCMP, A-1a, Mitigation Measure 4.2-5a (OCMP, A-4, A-5a, A-5b, A-6) OCMP, A-1a,
RCD Agriculture Policies A-1b, A-2, A-1b, A-2,
A-3, A4, None required. As an improvement measure, however, it is recommended that the following language |A-3, A4,
A-5a, A-5b, be added to Objective 5.3-1 of the OCMP: A-5a, A-5b,
and A-6 and A-6
Reclamation of agricultural lands to other uses, however, is discouraged, wherever agricultural
reclamation is feasible.
Impact 4.2-6: Compatibility with OCMP, A-1a, None required. OCMP, A-1a,
Existing and Planned Land Uses A-1b, A-2, A-1b, A-2,
A-3, A4, A-3, A4,
A-5a, A-5b, A-5a, A-5b,
and A-6 and A-6
Impact 4.2-7: Change in Land Use OCMP, A-1a, None required at the program level. QOCMP, A-1a,
Intensity A-1b, A-2, A-1b, A-2,
A-3, A4, A-3, A4,
A-5a, A-5b, A-5a, A-5b,
and A-6 and A-6
Impact 4.2-8: Land Use Incompatibility | OCMP, A-1a, None required. OCMP, A-1a,
Due to Changes in the Creek A-1b, A-2, and A-1b, A-2,
Boundary A-3, A4, A-3, A4,
A-5a, A-5b, A-5a, A-5b,
and A-6 and A-6
Impact 4.2-9: Land Disturbance OCMP, A-1g, None required. OCMP, A-1a,
During Mining A-1b, A-2, A-1b, A-2,
A-3, A4, A-3, A4,
A-5a, A-5b, A-5a, A-5b,
and A6 and A-6
Impact 4.2-10: Potential for Additional |A-1a, A-1b, OCMP, A4, |Mitigation Measure 4.2-10a (OCMP, A-4, A-Ba, A-5b, A-6) QCMP, A-1a,
Mining Above That Which Is Currently |A-2, and A-3 |A-5a, A-5b, A-1b, A-2,
Known and A-6 The final OCMP boundaries shall be defined as including only those 2,932 acres (including a 45-acre  |A-3, A4,
borrow area) presently under consideration for rezoning. A-5a, A-5b,
and A-6

LS = less than significant
S = significant

SU = significant and unavoidable

OCMP = Draft Off-Channel Mining Plan and Implementing Ordinances

A-1a = No Project (Existing Conditions)

A-1b = No Project (Existing Permits and Regulatory Condition)

A-2 = No Mining (Alternative Site)

A-3 = Plant Operations Only (Importation)

A-4 = Shallow Mining (Alternative Method/Reclamation)

A-5a = Decreased Mining (Restricted Allocation)

A-5b = Decreased Mining (Shorter Mining Period)

A-6 = Agricultural Reclamation (with Mining Operations as Proposed)
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Level of Significance

Level of Significance

Environmental Impact Before Mitigation Mitigation Measures After Mitigation
LS J s 1 LS SU
Impact 4.2-11: Potential impacts from }A-1a, A-1b, OCMP, A-4, | Mitigation Measure 4.2-11a (OCMP, A-4, A-5a, A-5b, A-6) OCMP, A-1a,
the Future Sale or Transfer of Property JA-2, and A-3 }A-5a, A-5b, A-1b, A-2,
Included within a Current and A-6 The OCMP and its implementing ordinances shall be expanded and clarified to address the issue of  |A-3, A4,
Mining/Rectamation Application transferability of mining permits. The clarification would indicate that if a property is soid or A-5a, A-5b,
transferred, the tonnage atiributed to that property transfers as well. If that tonnage is still processed |and A-6
at the original plant site pursuant to the original permit approval, no additional environmental
assessment or permits would be required. If that transferred tonnage is processed elsewhere,
additional analysis and approvals would be required.
Impact 4.2-12: Compatibility with OCMP, A-1a, None required at the program level. OCMP, A-1a,
Watts-Woodland Airport A-1b, A-2, A-1b, A-2,
Comprehensive Land Use Plan A-3, A4, A-3, A4,
A-5a, A-5b, A-ba, A-5b,
and A-6 and A-6

Impact 4.3-1; Potential for Damage
from Seismic Shaking

QCMP,
A-1a, A-1b,
A-2, A3,
A-4, A-Ba,
A-5b, and
A-8

Mitigation Measure 4.3-1a (OCMP, A-4, A-5a, A-5b, A-6)

The following performance standards shall be added to the Aggregate Resources Element of the
OCMP and its implementing ordinances and existing ordinances:

Performance Standard 2.5-25: Improvements, including the construction of buildings, roadways or
other public facilities proposed for construction in reclaimed mining pits shall require a geotechnical
investigation of the stability of fills conducted by a qualified and licensed geotechnical engineer. A
report on the results and racommendatton of tfze mvest:gatton shai! be subm:tted to the Yolo County

the YCCDA detenmines that the damage requtres repair to meet

inspectionforthe-reporied-dameage;
the intended use of the reclaimed land, the landowner shalf perform the required repairs.

Performance Standard 2.5-27: The cost of implementing recommendations for repair of reclaimed
land caused during earthquakes or other natural events shall be met through application of
contingency costs provided for by the project’s financial assurances as required by SMARA.

QCMP, A-1a,
A-1b, A-2,
A-3, A4,
A-5a, A-5b,
and A-6

LS = less than significant
S = significant

SU = significant and unavoidable

OCMP = Draft Off-Channe! Mining Plan and Implementing Ordinances

A-1a = No Project (Existing Conditions}

A-1b = No Project (Existing Permits and Regulatory Condition)

A-2 = No Mining (Alternative Site)

A-3 = Plant Operations Only (Importation)

A-4 = Shallow Mining (Alternative Method/Reclamation)

A-5a = Decreased Mining (Restricted Allocation)

A-8b = Decreased Mining (Shorter Mining Period)

A-6 = Agricuitural Reclamation {with Mining Operations as Proposed)
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Level of Significance

Level of Significance

Environmental impact Before Mitigation After Mitigation
LS S LS SU
Mitigation Measure 4.3-1b (A-1a, A-1b, A-2, A-3)
Existing mining ordinances shall require a geotechnical investigation of the stability of fills conducted
by a qualified and licensed geotechnical engineer for improvements proposed for construction in
reclaimed mining pits, including the construction of buildings, roadways, or other public facilities. A
report on the results and recommendation of the investigation shall be submitted fo the Yolo County
Community Development Agency (or other similar authority in areas outside Yolo County) prior to the
issuance of building permits.
Impact 4.3-2: Potential Impacts A-1a and A-1b |OCMP, A-2, |Mitigation Measure 4.3-2a (OCMP, A-4, A-5a, A-5b, A-6) OCMP, A-1a,
Related to Slope Stability, Erosion, and A-3, A-4, A-1b, A-2,
Sedimentation A-5a, A-5b, | The following performance standards of the OCMP shall be modified as follows: A-3, A4,
and A-6 A-5a, A-5b,
Performanc:e Standard 2 54 Du ng m:mn operat:ons a senes of benches may be excavated ina and A-6

the specific soil types presented in California Cod Reguilations, Title 8, Article 6. In general,
vertical cutsiopes between benches shall not exceed four (4) feet in height in fopsoil and overburden
sediments. Benching shall be alfowed in cohesive soil (clay, sandy or silty clay, clayey silt) only.
Slopes above the elevation of groundwater (determined at the time of excavation by the level of
exposed waler in the excavation) that exceed the maximum vertical height shall be excavafed and
maintained at slopes not greater than 2:1. Slopes located five (§) feet or less below the average
summer low groundwater level shall not be steeper than 2:1. Slopes located more than five (5) feet
below the average summer low groundwater fevel shall not be steeper than 1:1 (horizontal to
vertical).

LS = less than significant
S = significant

SU = significant and unaveidable

OCMP = Draft Off-Channel Mining Plan and Implementing Ordinances

A-1a = No Project (Existing Conditions)

A-1b = No Project (Existing Permits and Regulatory Condition)

A-2 = No Mining (Alternative Site)

A-3 = Plant Operations Only (Importation)

A-4 = Shallow Mining (Alternative Method/Reclamation)

A-5a = Decreased Mining (Restricted Allocation}

A-5b = Decreased Mining (Shorter Mining Period)

A-6 = Agricultural Reclamation (with Mining Operations as Proposed)
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Table 2-1: REVISED SUMMARY OF INPACTS A

Environmental Impact

Level of Significance
Before Mitigation

LS S

Mitigation Measures

Level of Significance
After Mitigation

LS

SU

Performance Standard 2.5-16: Except where benches are used, all banks above groundwater level
shall be sloped no steeper than 2:1 (horizontal:vertical). Proposed steeper slopes shall be evaluated
by a sfope stability study, prepared by a qualified engineer. Slopes below the groundwater level shall
be no steeper than 1.1 (horizontal.vertical). Slopes lpcated five feet or less below the summer low
groundwater level shall not be steeper than 2:1.

Performance Standard 2.5-17: Performance Standard 2.5-17: Upon completion of operations, gradmg
and vegetation shall minimize erosion and convey surface sform. water runoff fro
areas to natural outlets or interior basins. The condition of the land shall alfow sufficien dramage to
prevent water pockets or undue erosion. Natural and storm water drainage shall be designed so as fo
prevent flooding on surrounding properties and Counly rights-of-way. .

Storm water runoff from mining areas shall be conveyed fo lowered areas (detention basins) fo
provide detention of runoff generated during a 20-year, one-hour storm event, All drainage
conveyance channels or pipes (including spiliways for detention areas) shall be designed fo ensure
positive drainage and minimize erosion. The drainage conveyance system and storm water detention
areas shall be designed and maintained in accordance with Best Management Practices for the
reduction of pollutants associated with runoff from mined areas. The design and maintenance
pmcedures shall be documented in the Storm Water FPollution Preventio 1 required for mining
ivil Engineer,

d-C fied Erosion and Sediment Cor ‘ensure that the
dramage system is funct:onmg eﬁ‘ect;vely and that adverse erosion and sedimentation are not
occurring. The annual inspection shall be documented in the Annual Mining and Reclarmation Report.

Performance Standard 2.5-18: All final reclaimed slopes shall have a minimum safely factor equal to
or greater than the critical gradient as determined by an engineering analysis of the slope stability.
Final slopes less than five (5) feet below the average summer low groundwater level shall be designed
in accordance with the reclaimed use and shall not be steeper than 2:1. Reclaimed wet pit slopes
located five (5) feet or more below the average summer low groundwater level shall not be steeper
than 1:1 (horizontal:vertical), in order to minimize the effects of sedimentation and biological clogging
on groundwater flow, to prevent stagnation and to protect the public heaith.

LS = less than significant
§ = significant
SU = significant and unavoidable

OCMP = Draft Off-Channel Mining Plan and Implementing Ordinances

A-1a = No Project (Existing Conditions)

A-1b = No Project {Existing Permits and Regulatory Condition)

A-2 = No Mining {Alternative Site)

A-3 = Plant Operations Only (Importation)

A-4 = Shallow Mining (Alternative Method/Reclamation)

A-5a = Decreased Mining (Restricted Allocation)

A-5b = Decreased Mining (Shorter Mining Period)

A-6 = Agricultural Reclamation (with Mining Operations as Proposed)



" Table 2-1: REVISED SUMMARY C

Level of Significance

Level of Significance
After Mitigation

Before Mitigation Mitigation Measures
LS S LS SU

Environmental Impact

oV

The maximum slope angle for all final reclaimed slopes shall be determnined by slope stability analysis
performed by a licensed and qualified civil or geotechnical engineer and submitted with any mining
and reclamation application for review by the Yolo County Community Development Agency
{(YCCDA). The slope stability analysis shall conform with industry standard methodologies rotational
slope failures under static and pseudostatic (seismic) conditions. The minimum factor of safety for all
design reclamation slopes located adjacent fo levees or below existing structures shall not be less
than 1.5 for static and 1.1 for pseudostatic (seismic) conditions. Other reclamation slopes shall meet
a minimum factor of safety that is consistent with the post-reclamation use proposed for the mining
area.

Performance Standard 2.5-21: The grading of final slopes, the replacement soil, and associated
erusion control measures shall take place prior to November 1 in areas where mining has been
completed. To minimize erosion, the finish grading of mining pit slopes above the average seasonal
high groundwater level, with the exception of the location of designated haul roads, shalf be performed
as soon as practical after the completion of mining of overburden and unsaturated aggregate
resources. A drought-tolerant, weed-free mix of native and non-native grass species shall be
established on slopes prior to November 1 or altemate erosion control {mulch or netting) shall be
placed on exposed soil on the slopes prior to this date. Phasing of mining to minimize the length of
exposed mining slopes during the rainy season is encouraged.

Mitigation Measure 4.3-2b (A-2, A-3)

Local mining and reclamation reguiations for mining operations outside the OCMP planning area shall
adopt standards similar to Performance Standards 2.5-4, 2.5-17, 2.5-18, and 2.5-21 fo control erosion
during mining activities.

LS = less than significant A-2 = No Mining (Alternative Site)

8 = significant A-3 = Plant Operations Only (Importation)

8U = significant and unavoidable A-4 = Shallow Mining (Alternative Method/Reclamation)
OCMP = Draft Off-Channe! Mining Plan and Implementing Ordinances A-5a = Decreased Mining (Restricted Allocation)

A-1a = No Project (Existing Conditions) A-5b = Decreased Mining (Shorter Mining Period)

A-1b = No Project (Existing Permits and Regulatory Condition) A-6 = Agricultural Reclamation (with Mining Operations as Proposed)



 Table 2-1: REVISED SUMMARY OF IMPACTS AND

Environmental Impact

Level of Significance

Mitigation Measures

Level of Significance
After Mitigation

LS

SU

Impact 4.3-3: Potential for Erosion
from Surface Water Discharge,
including "Pit Capture”

Before Mitigation

LS S
A-1a, A-1b, OCMP, A-4,
A-2 and A-3  |A-8a, A-Sb,

and A-6

Mitigation Measure 4.3-3a (OCMP, A-4, A-5a, A-5b, A-6)
The following text shall be added fo Action 4.4-2 of the OCMP:

Action 4.4-2: Designate the streamway influence boundary described in the Technical Studies as part
of the Off-Channel Mining Plan. The boundary describes the general area of the creek subject to
meandering, as defined by the historical activities of the channel. The streamway influence boundary
also defines the area where in-stream and off-channel issues overiap and are addressed in each both
plans. Whereas the streamway influence boundary shall be recognized as representative of historical
conditions, the current hydraulic conditions of creek shall be considered in decision-making regarding
channel and floodplain management.

Action 4.4-3 of the OCMP shall be replaced by the following action:

Action 4.4-3: Evaluation of proposed significant modifications to the flood plain, including off-channel
mining areas, shall be made with reference to the channel improvement strategy and guidelines
presented in the Cache Creek Resource Management Plan. This would ensure a consistent frame of
reference and allow consideration of such modifications in the context of an integrated creek
management program.

Action 4.4-6 shall be amended as follows:

Action 4.4-6: Allow for the design of spiflways or other enginesred features that provide controlled
flooding of off-channel mining pits during flood events which exceed the 100-year flood event.

Performance Standard 4.5-1 shall be amended as follows:

Perfonnance Standard 4.5-1: All off-channel swface m_l 7

) 1 3.
poss:b ty of levee breachmg and/or pit capture

A-1b, A-2,
A-3, A4,
A-5a, A-5b,
and A-6

OCMP, A-13,

LS = less than significant
§ = significant

SU = significant and unavoidable

OCMP = Draft Off-Channel Mining Plan and implementing Ordinances

A-1a = No Project (Existing Conditions)

A-1b = No Project (Existing Permits and Regulatory Condition)

A-2 = No Mining (Alternative Site)

A-3 = Plant Operations Only (Importation)

A-4 = Shallow Mining (Alternative Method/Reclamation)

A-Ba = Decreased Mining (Restricted Allocation)

A-5b = Decreased Mining (Shorter Mining Period)

A-6 = Agricultural Reclamation (with Mining Operations as Proposed)




"' Table 24: REVISED SUMMARY (

Environmental Impact

Level of Significance
Before Mitigation

LS S

Mitigation Measures

Level of Significance
After Mitigation

LS

SuU

Performance Standard 4.5-2 shall be deleted from the OCMP.
Performance Standard 4.5-3 shall be amended as follows:

Performance Standard 4.5-3; Proposed off-channel excavations within the streamway influence
boundary shall be set back a minimum of seven-hundred (700) feet from the existing channel bank,
unless it is demonstrated that a smaller distance would not adversely affect channel stability. Under
no circumstances shall the setback be less than two-hundred (200) feet. The evaluation of the
potential for adverse effects of bank erosion or failure of the land separating pits located less than 700
feet from the active channel shall inciude, at minimum, the following analyses:

~ The 200-foot setback area shall not include portions of the former historic active floodplain or
formerly mined lands separated from the active channel by levees or unmined areas less than 200
feet wide (measured perpendicular to the active channel).

« [dentification of the former historic positions of the Cache Creek channels as delineated in the
CCRMF Technical Studies, and determination if proposed project is located within the limits of the
historic channel.

« Description of current channe! hydraulic conditions (based on existing or site-specific hydraulic
models) for the Cache Creek channel adjacent to the site and extending not less than 1,000 feet
upstream and downstream of the site.

« Determination of erosion potential of stream bank adjacent o the site made on the basis of stream
flow velocity and estimated shear stress on bank materials during 100-year flood flows and historic
pattems of erosion.

« Analytical slope stability analysis in conformance with Performance Standards 2.5-16 and 2.5-18.
This slope stability analysis of the slopes separating the mining area from the creek channel shall
include evaluation of stability conditions during 100-year flood flows in the channel.

 Future proposed bank stabilization designs, if recommended, shall not conflict with channel design
recommendations of the Cache Creek Resource Management Plan unless approved by the
Technical Advisory Committee.

LS = less than significant

S = significant

SU = significant and unavoidable
OCMP = Draft Off-Channel Mining Plan and Implementing Ordinances

A-1a = No Project (Existing Conditions)

A-1b = No Project (Existing Permits and Regulatory Condition)

A-2 = No Mining (Alternative Site)

A-3 = Plant Operations Only {Importation)

A-4 = Shallow Mining (Alternative Method/Reclamation)

A-5a = Decreased Mining (Restricted Allocation)

A-5b = Decreased Mining (Shorter Mining Period)

A-6 = Agricultural Reclamation (with Mining Operations as Proposed)
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' Table 2-4: REVISED SUMMARY OF IMPACTS

Level of Significance Level of Significance
Environmental Impact Before Mitigation Mitigation Measures After Mitigation
LS S . - LS SuU

The following performance standard shall be added to the Floodway and Channel Stability Elements
of the OCMP and implementing ordinances:

Financial assurances for off-channel mining operations which include mining within 700 feet of the
active channel of Cache Creek shall include adequate funding for maintenance during the mining and
reclamation period of any bank stabilization features approved for the mining permit. Maintenance of
the bank stabilization features following the completion of reclamation shall be the responsibility of the
property owners under the Cache Creek Resource Management Plan,

Impact 4.3-4: Decreased Availability of | OCMP, A-1a, None required. OCMP, A-1a,

Aggregate Resources A-1b, A-2, A-1b, A-2,
A-3, A4, A-3, A4,
A-5a, A-5b, A-5a, A-Sb,
and A-6 and A-6

Impact 4.4-1: Potential Impacts to A-1a, A-1b, [OCMP, Mitigation Measure 4.4-1a (OCMP, A-5a, A-5b, A-6) OCMP, A-1a,
Groundwater Levels, Rate of Flow, and |A-2, A-3, and |A-5a, A-Bb, A-1b, A-2,
Direction of Flow A-4 and A-6 Performance Standard 3.5-1 included in the OCMP shall be as follows: A-3, A4,
A-5a, A-5b,
Performance Standard 3.5-1; The area of backfilled off-channel excavations extending below the and A-6

groundwater fable shall be minimized to reduce changes to groundwater leveis and flow. Backfilled
pits shalil be oriented with regard to the direction of groundwater flow to prevent localized obstructions.
if a backfilled off-channel excavation is proposed to penetrate either fifty (50} feet or one-half (%) into
the saturated thickness of the shallow aquifer, then at least six months prior to the commencement of
excavation below average high groundwater level the applicant shall demonstrate in a manner
consistent with the Technical Studies, that the pit design would not adversely affect active off-site
wells within one-thousand (1,000} feet of the proposed pit boundary. If the application includes a
series of backfilled pits, then the applicant shall also demonstrate that the cumulative effects of the
multiple backiilled pits would not adversely affect groundwater flow, if there are any aclive off-site
wells within one-thousand {1,000) feet of the pit boundaries.

LS = less than significant A-2 = No Mining (Alternative Site)

S = significant A-3 = Plant Operations Only {(Importation)

SU = significant and unavoidable A-4 = Shallow Mining (Alternative Method/Reclamation)
OCMP = Draft Off-Channel Mining Plan and Implementing Ordinances A-5a = Decreased Mining (Restricted Allocation)

A-1a = No Project (Existing Conditions) A-5b = Decreased Mining (Shorter Mining Period)

A-1b = No Project (Existing Permits and Regulatory Condition) A-B = Agricultural Reclamation (with Mining Operations as Proposed)
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Table 2.1: REVISED SUMMA

Environmental impact

Level of Significance
Before Mitigation

LS

S

Level of Significance
After Mitigation

LS

SU

boundary or results in well failure. Average, historic Iow gmvndwaterlevels which represent the

condltlon of max:mum threat to water levels in the S ed for this simulation. If an

and reclamation plan will be modified or the applicant shall submit a writfen agreement that the well
owner has agreed {o relocate or redesign the well, or accept the potential ‘impact (at no expense fo the
County)

in addition, the following performance standards measures shall be added to the Water Resources
Element of the OCMP:

3.5-16  Site-specific aquifer testing shall be conducted, if needed, to determine aquifer properties
for the required modeling.

3.5-17 A well survey shall be conducted and all wells within 1,000 feet of the limits of mining
ploftedon a scaled | map. Each property owner owning a parcel(s) within 1,000 feet of the
proposed limits of it mining shall be contacted and queried about wells that may be
Jocated near the 1 \mining area.

Impact 4.4-2: Potentiat Degradation of
Water Quality During Aggregate Mining
and Reclamation

A-1a, A-1b,
A-2, A3, and
A4

OCMP,

and A-6

A-5a, A-5b,

Mitigation Measure 4.4-2a (OCMP, A-5a, A-5b, A-6)

Mitigation of potential water quality impacts would be addressed as described in the flowchart
presented as Figure 4.4-9. The OCMP and implementing ordinances shall be modified as described
below.

Pollution Prevention

Performance Standard 3.5-6 of the OCMP and the associated ordinance shall both be modified as
follows:

A-1b, A-2,
A-3, A4,
A-5a, A-5b,
and A-6

OCMP, A-1a,

SMODFLOW is a three-dimensional finite difference model used to simulate groundwater flow. A three-dimensional model would be necessary since aquifer permeability

would vary with depth after reclamation.

LS = less than significant
S = significant

SuU = significant and unavoidable

OCMP = Draft Off-Channel Mining Plan and Implementing Ordinances

A-1a = No Project (Existing Conditions)

A-1b = No Project (Existing Permits and Regulatory Condition)

A-2 = No Mining (Alternative Site)

A-3 = Plant Operations Only (Importation)

A-4 = Shallow Mining (Alternative Method/Reclamation)

A-5a = Decreased Mining (Restricted Allocation)

A-5b = Decreased Mining (Shorter Mining Period)

A-6 = Agricultural Reclamation (with Mining Operations as Proposed)
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 Table 2-1: REVISED SUMMARY OF 1M

Environmental Impact

Level of Significance
Before Mitigation

LS

[

S

Mitigation Measures

Level of Significance
After Mitigation

LS

SU

if any off-channel excavation proposes fo extend below the level of seasonal high groundwater, then
six months prior to the commencement of excavatlon(below average high groundwater level the
applicant shall identify and focate all off-site | / wells within 1,000 feet and all domestic wells
within 500 feét of the proposed wef pit mining boundary If active wells are identified, well
characteristics {pumping rate, depth, and locations of screens) shall be determined. If wells are not
located within 1,000 feet, the pre-mining impact evaluation would be considered complete.

If wek.pit mining is proposed within 1,000 feet of a municipal water supply well or within 500 feet of a
domestic water supply well, a capture zone analys:s shali be ccnducted usmg the U S Ef’! 7 nmental

days of continuous pumping of the water supply well (atits max:mum probable yield) under analysis.

A mining setback shall be estabiished so that the capture zone and the pit do not coincide.
Altemnatively, the applicant shall submit a written agreement that the well owner has agreed to relocale
or redesign the well (at no expense to the Counly). The analysis shall be prepared and signed by a
Registered Professional Engineer or Certified Hydrogeologist and submitted to the County for review
and shall be submitted fo, and approved by, the County at least six months prior to commencement of
excavation below the seasonal high groundwater level.

Any new drinking water wells proposed for installation within 1,000 feet of a proposed wet pit mining
area shall be subject to review by the Yolo County Environmental Health Department. The County
shalf determine, based on site-specific hydrogeology and available waler quality data, whether to
approve the proposed well installation.

The County may retain appropriate staff or a confract consultant to provide third party critical review of
all hydrogeologic reports related to mining applications.

LS = less than significant
S = significant
SU = significant and unavoidable

OCMP = Draft Off-Channel Mining Plan and implementing Ordinances

A-1a = No Project (Existing Conditions)

A-1b = No Project (Existing Permits and Regulatory Condition)

A-2 = No Mining (Alternative Site)

A-3 = Plant Operations Only (importation)

A-4 = Shallow Mining (Alternative Method/Reclamation)

A-5a = Decreased Mining (Restricted Allocation)

A-5b = Decreased Mining (Shorter Mining Period)

A-6 = Agricultural Reclamation (with Mining Operations as Proposed)
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Environmental Impact

Level of Significance
Before Mitigation

LS )

Mitigation Measures

Level of Significance
After Mitigation

LS

SU

Performance Standard 3.5-3 of the OCMP and the associated ordinance shall be replaced with the
following Performance Standard:

Surface water shall be p:evented from entering mined areas, through perimeter berms or ditches and
grading. Appmpsate erosion contro! measures shal! be mocrporated into afl sgrfac

des:gned to prevent discharges fo the wel pits and surface water conveyances 6. creeks and
sloughs) f fmm the 20 year/f—hour storm or less. For events greater than the 20 year/1 hour storm,
C rf:

runoff fi

hout proper maintenance, berms and difches may deleriorate with time and
become ineffective. Dramage plans shall emphasize grading of disturbed areas that results in broad
gentle slopes that drain away from the pits. Grading plans shall be reviewed by the County fo
evaluate compliance with drainage plan objectives prior to project approval.

In addition, a restriction shall be recorded on the deed that requires berms and ditches to be
pemanently mamtamed ina condmon consistent wn‘h the fina; approval The deed restnctlon shall
] ! I

3 P
pr d-by a registered geoiog:st or pmfess:ona! engmeer The inspection report /ncludmg
recommendations for corrective action, if needed, shall be submitted to the Yolo County Community
Development Agency. The property owner shall be required to implement recommended corrective
action, if any.

Performance Standard 2.5-8 of the OCMP and the associated ordinance shall be modified as follows:

Unnecessary personnel shall be excluded from off-channel excavations. Open wet pits shall be
fenced with a 42-inch;minimum, four strand barbed wire fence or the equivalent, prior to the
commencement of excavation, during excavation, and during reclamation. Fencing may enclose the
property of which mining is a part, the mining site, or both. In addition, signs shall be installed at the
project site boundaries and access road, indicating that the excavation area is restricted. Additional
securily (e.g., gates with protected locks and wing fences to prevent drive-arounds) shall be provided
at all vehicular access routes. The fencing and gates shall be maintained throughout the mining and
reclamation period and after completion of reclamation. A requirement shall be recorded on the deed
of the property which requires the landowner to maintain fences and gates.

The potential for water quality degradation resulting from operation of moforized watercraft is
adequaltely mitigated by Performance Standards 3.5-10 and 2.5-8.

LS = less than significant
S = significant
$U = significant and unavoidable

OCMP = Draft Off-Channel Mining Plan and Implementing Ordinances

A-1a = No Project (Existing Conditions)

A-1b = No Project (Existing Permits and Regulatory Condition)

A-2 = No Mining (Alternative Site)

A-3 = Plant Operations Only (Importation)

A-4 = Shallow Mining (Alternative Method/Reclamation)

A-5a = Decreased Mining (Restricted Allocation)

A-8b = Decreased Mining (Shorter Mining Period)

A-6 = Agricultural Reclamation (with Mining Operations as Proposed)
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Level of Significance Level of Significance

Environmental Impact Before Mitigation After Mitigation

LS 8 LS SU

v

The poftenitial for eutrophication of the wet pit lakes would be adequately mitigated by Performance
Standards 2.5-18 and 3.5-11 {discussed in impact 4.4-3).

Performance Standard 2.4-11 of the QCMP and associated ordinance shall be deleted.
Monitoring
Performance Standard 3.5-4 of the OCMP and the associated ordinance shall be modified as follows:

All surface mining operations that propose off-channel excavations extending below the grbundwater
table shall develop and maintain a groundwater monitoring program consisting of two components;
water level measurements and wafer quality testing. A groundwater level monitoring program shall be
initiated at least six months prior to removal of overburden. At a minimum, the groundwater level
monitoring program shall consist of three monitoring wells, with at least one well upgradient of the wet
pit and one welf downgradient of the wet pit. Monitoring programs for proposed mining areas
exceeding 100 acres (total proposed mining area over the life of the project) shall include one
additional well for each 100 acres to be mined. Therefore, proposed mining areas of 1 to 99 acres
would require 3 wells, 100 to 199 acres would require four wells, 200 fo 299 acres would require 5
wells, and so on. These wells shall be distributed through the vicinity of the proposed mining area and
used for groundwater level measurements. Groundwater levels shall be collected from the monitoring
wells on a quarterly basis for six months prior to mining and for the duration of the mining period. All
weltheads shall be surveyed with horizontal and vertical control to allow calculation of groundwater
elevations and development of groundwater contour maps. Groundwater levels shall be measured
with an accuracy of plus or minus 0.01 foot, at minimum.

LS = less than significant A-2 = No Mining (Alternative Site)

S = significant A-3 = Plant Operations Only (Importation)

SU = significant and unavoidable A-4 = Shallow Mining (Alternative Method/Reclamation)

QCMP = Draft Off-Channel Mining Plan and Implementing Ordinances A-5a = Decreased Mining (Restricted Allocation)

A-1a = No Project (Existing Conditions) A-5b = Decreased Mining (Shorter Mining Period)

A-1b = No Project (Existing Permits and Regulatory Condition) A-8 = Agricultural Reclamation (with Mining Operations as Proposed)
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Level of Significance
Before Mitigation

Environmental Impact

LS S

Mitigation Measures

Level of Significance
After Mitigation

LS SU

Water quality in the vicinity of each active wet pit mining location would be evaluated by analyzing
samples from selected monitoring wells {one upgradient and one downgradient} and wet pit surface
water sampling locations. Since mining would be conducted in phases over a relatively long period of
time, pit boundaries would change with time. Selection, and installation if necessary, of downgradient
monitoring wells, which would be critical to adequately characterize the groundwater quality in the
vicinity of the wet pits, would be proposed by the applicant for review and approval by the Countly.
The selected monitoring wells shall be installed and sampled at least six months prior to removal of
overburden. The downgradient wells shall be located as near to active wet pit mining areas as is
practical. The upgradient wells shall be lpcated an adequate distance from the proposed mining area
to ensure that effect of the wet pif on water quality in the well would be negligible. The water samples
from the wet pit shall be collected in a manner so as {o ensure that they are representative of water
quality within the wet pit. The minimum sampling schedule and required analyses are described
below.

Groundwater level and pit water surface level measurements:
Quarterly in all wells for the duration of mining and reclamation

For proposed wet pit mining, sample collection and analysis of physical, chemical, and biological
constituents shall be conducted according the following specifications:

e Prior to removal of overburden- One upgradient and one downgradient well shall be sampled at
least six months prior to removal of overburden and again at the start of excavation. The samples
shall, at minimum, be analyzed for general minerals, inorganics, nitrates, fotal petroleum
hydrocarbons (TPH) as diesel and motor oil, benzene, foluene, ethylbenzene, and xylenes (BTEX),
pesticides (EPA 8140 and 8150), and coliform (with E. coli confirmation).

® During wet pit mining and active reclamation- The wet pif shall be sampled semi-annually for the
duration of mining and active reclamation. The samples shall, at minimum, be analyzed for general
minerals, inorganics, nitrates, TPH as diesel and motor oil, BTEX, pesticides (EPA 8140 and
8150), and coliform (with E. coli confirmation).

One upgradient and one downgradient well shall be analyzed, at minimum, for general minerals,
inorganics, nitrates, TPH as diesel and moftor oil, BTEX, pesticides (EPA 8140 and 8150), and
coliform (with E. coli confirmation). The welfs shall be sampled according fo the following
schedule:

0-2 years: Semi-annually

2 years to completion of reclamation: Annually

LS = less than significant
§ = significant
SU = significant and unavoidable

OCMP = Draft Off-Channel Mining Plan and Implementing Ordinances

A-1a = No Project (Existing Conditions)

A-1b = No Project (Existing Permits and Regulatory Condition)

A-2 = No Mining (Altemnative Site)

A-3 = Plant Operations Only (Importation}

A-4 = Shallow Mining (Alternative Method/Reclamation)

A-5a = Decreased Mining (Restricted Allocation)

A-5b = Decreased Mining (Shorter Mining Period)

A-6 = Agricultural Reclamation {with Mining Operations as Proposed)
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Table 2-4: REVISED SUMMARY OF IMPACTS AND MITIG

Environmental Impact

Level of Significance
Before Mitigation

LS

S

Mitigation Measures

Level of Significance
After Mitigation

LS

e After active reclamation- Afier all heavy equipment work has been completed in the vicinity of the
pit, the TPH and BTEX analyses may be discontinued. The wet pit and one upgradient and one
downgradient well shall be sampled and analyzed for pH, temperature, nutrients {phosphorus and
nitrogen), total dissolved solids, fotal coliform {(with E. coli confirmation), and biological oxygen
demand. This monitoring shall be conducted every two years for a ten year period after completion
of reclamation.

A report to the Yolo County Community Development Agency and Department of Environmental
Health shall be submitted within 30 days of the required groundwater testing.

If, at the completion of the mining and reclamation period, water quality has not been impacted, all
monitoring wells shall be destroyed in accordance with California Department of Water Resources

Well Standards (DWR, 1991). If the County or other agency wishes to maintain the wells for future
water resources evaluation, selected wells could be preserved for this use.

The County may retain appropriate staff or a contract consultant to provide third party critical review of
all hydrogeologic reports related to monitoring.

Data Evaluation/Corrective Action

The following performance standard shail be added to the Water Resources Element of the OCMP
and implementing ordinance.

Monitoring during t

years after the completion of reclamation.
Action 3.4-4 of the OCMP shall be modified as follows:

The Yolo County Community Development Agency shall designate staff ¢
and Federal agencies that may wish to receive copies of data generated from the off-channel mining
operations, including the towns of Capay, Esparto, Yolo, and Madison, the city of Woodland, and the
Yolfo County Flood Control and Water Conservation District, the Waler Resources Agency, the Central
Valley Regional Water Quality Controf Board, and the California Department of Water Resources.

The data base shall be expanded fo include other relevant sources of information, so that it can be
used as reference material for regional water planning efforts.

SuU

LS = less than significant
S = significant
SU = significant and unavoidable

OCMP = Draft Off-Channel Mining Plan and Implementing Ordinances

A-1a = No Project (Existing Conditions)

A-1b= No Project (Existing Permits and Regulatory Condition)

A-2 = No Mining (Alternative Site)

A-3 = Plant Operations Only (Importation)

A-4 = Shallow Mining (Alternative Method/Reclamation)

A-5a = Decreased Mining (Restricted Allocation)

A-5b = Decreased Mining (Shorter Mining Period)

A-6 = Agricultural Reclamation (with Mining Operations as Proposed)
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Tabie 2-1: REVISED SUMMARY.OF IMPACTS AND MITIGATION MEASURES

Environmental Impact

Level of Significance
Before Mitigation

LS

S

Mitigation Measures

Level of Significance
After Mitigation

LS SuU

Additional tests and analys:s ~shall-be required only.if a new condltlon 1  recognized that may threalen
water quallty or results of previous tests falf outside allowable ranges.. If at any time during the
monitoring period, testing results indicate that sampling parameters exceed Maximum Contaminant
Levels (MCLs), as reported in the California Code of Regulations, or established background levels, a
qualified professional shall evaluate potential sources of the contaminants. The evaluation shall
determine the source and process of migration (surface or subsurface) of the contaminants. A report
shall be submitted to the regulatory agencies (Yolo County Community Development Agency the Yolo
County Department of Health Services, the Central Valley Regional Water Quality Control Board. and
U.S. EPA) which identifies the source of the detected contaminants and specifies remedial actions to
be implemented by the applicant for corrective action. If it is determined that the source of water
quality degradation is off- site, and County and RWQCB are in agreement with this conclusion, the
applicant shall not be responsible for corrective action.

If corrective action is ineffective or infeasible, the responsible party must provide reparation to affected
well owners, either by treatment of water at the wellhead or by procurement of alternate water supply.

Analysis of environmental impact for projects in the vicinity of the wet pits shall include consideration
of potential water quality impacts on the open water bodies.

Impact 4.4-3: Potential Degradation of |A-1a, A-1b,
Water Quality after Reclamation of A-2, A-3, and
Mined Lands A-4

OCMP,
A-5a, A-5b,
and A-6

Mitigation Measure 4.4-3a (OCMP, A-5a, A-5b, A-6)

In addition to the policies included in the OCMP, the following mitigation measures shaII be
implemented:

The potential for eutrophication and biological degradation of wet pit lakes would be adequately
mitigated by Performance Standards 2.5-18 and 3.5-11, and Mitigation Measure 4.4-2a.

The potential for illegal discharges to occur would be adequately mitigated by Mitigation Measure 4.4-
2a.

? i ibited- Only motonzed dredges shall be allowed on the wet plt
lakes.. All other fuel-powered (gasolme or diesel) watercraft shall not be used on'the Wwet pit lakes.
Electric-powered boats would be permissible.”.

The potential impacts associated with illegal operation of watercraft in the lakes is adequately
mitigated by the requirement for fencing and locked gates, discussed above (Performance Standard
2.5-8).

OCMP, A-1a,
A-1b, A-2,
A-3, A4,
A-5a, A-5b,
and A-6

LS = less than significant
S = significant
SU = significant and unavoidable

OCMP = Draft Off-Channel Mining Plan and Implementing Ordinances

A-1a = No Project (Existing Conditions)

A-1b = No Project (Existing Permits and Regulatory Condition)

A-2 = No Mining (Alternative Site)

A-3 = Plant Operations Only (Importation)

A-4 = Shallow Mining (Alternative Method/Reclamation)

A-5a = Decreased Mining (Restricted Allocation)

A-5b = Decreased Mining (Shorter Mining Period)

A-6 = Agricultural Reclamation (with Mining Operations as Proposed)
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Table 2-1: REVISED SUMMARY OF I

Environmental Impact

Level of Significance
Before Mitigation

LS S

Mitigation Measures

rm—

Level of Significance
After Mitigation

LS

SuU

The potential impacts associated with groundwater quality degradation would be partialfy mitigated by
implementation of the monitoring program described in Mitigation Measure 4.2-2a. In addition, the
following Performance Standard shall be added to the OCMP and implementing ordinance:

Overburden and processing fines shall be used whenever possible fo support reclamation activities
around reclaimed wef pits. These materials may be used in reclamation activities without testing for
agricultural chemicals. If topsoil (A-horizon soff), formerly in agricultural production, is proposed for
use within the drainage area of a wel pit, the soils must be sampled prior to placement and analyzed
for pesticides and herbicides (EPA 8140 and 8150}. Samples shall be collected and analyzed in
accordance with EPA Test Methods for Evaluating Solid Waste Fhysical/Chemical Methods, SW-846,
Third Edition (as updated). Topsoil that contains pesticides or herbicides above the Maximum
Contaminant Levels for primary drinking water (California Code or Regulations) shall not be placed in
areas that drain to the wet pits.

The following performance standards shall be added to the Water Resources Element of the OCMP:

Prior to approval of reclamation of aggregate mining areas to permanent lakes, the County shalf
commission a sampling and analysis program, to be implemented in one existing wet pit mining area
within the OCMP planning area, to evaluate the pofential for increased methylmercury production
associated with wet pit mining and reclamation of mining areas lo permanent lakes. The program
shall include sampling of water and sediments from the bottom of the existing pit and analysis of the
samples for organic content, pH, dissolved oxygen content, dissolved carbon content, and total
mercury. In addition, samples of predatory fish (preferably, largemouth bass) shall be colfected and
analyzed for merctry content. If the initial sampling indicates either of the following conditions, the
County shall perform venification sampling:

» Average concentrations of fotal mercury in excess of 0.000012 mg/l in the water;
- Average mercury levels in fish samples in excess of 0.5 mg/kg.

If verification sampling indicates exceedance of these mercury criteria, the County sball approve

cﬁannel

LS = less than significant
S = significant
$U = significant and unavoidable

OCMP = Draft Off-Channel Mining Plan and Implementing Ordinances

A-1a = No Project (Existing Conditions)

A-1b = No Project (Existing Permits and Regulatory Condition)

A-2 = No Mining (Alternative Site)

A-3 = Plant Operations Only (Importation)

A-4 = Shallow Mining (Alternative Method/Reclamation)

A-5a = Decreased Mining (Restricted Aliocation)

A-5b = Decreased Mining (Shorter Mining Period)

A-6 = Agricultural Reclamation {with Mining Operations as Proposed)
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" Table 2-1: REVISED SUMMARY OF IMPACTS AND MITIGATION MEASURES

Level of Significance
Before Mitigation

Environmental Impact
LS

S

Mitigation Measures

Level of Significance
After Mitigation

LS SuU

In the event of approval of reclamation of mined areas to permanent lakes, each mining arga'to be
reclaimed fo a permanent lake as part of each approved long-range mining plan shall be evaluated
annually by the landowner for five years aﬁ r.creation e lake for conditions that could result in
significant methylmercury production. The annual evaluations shall be conducted by a qualified
aquatic biologist or limnologist and shall include the following analyses:

» Lake condition profiling during the period June through September, including measurements of pH,
eH (or redox potential), temperature, dissolved oxygen, and total dissolved carbon.

« Collection of a representative sample of fish specimens (including.minimum of five predator fish i
avallable) and analysis of the specimens for mercury and content. -Sampling and. analysis shall be
conductad us:ng methodologles wh:ch are cons:stent w1th the Cahfomla State Water Resources

sum:undmg the: mmlng plt lakes which pmhiblt fishing in the Iakes an descnbe the fish adv:sdry

If the average fish specimen mercury content exceeds the statistically verified ambient mercury
concentrations for comparable fish species (of similar size) collected wrthm the CCRMP planning area
for two consecutive years, wet plt mining on pmperty controlled by the mining operator/owner shall be
suspended and the owner/operator shall either:

* Present a revised reclamation plan to the Yolo County Community Development Agency which
provides for filling 1€ reclaimed lake fo a level five feet above thé average seasonal high
groundwater level with a suitable backfill material, or

LS = less than significant
S = significant
SU = significant and unavoidable

OCMP = Draft Off-Channel Mining Plan and Implementing Ordinances

A-1a = No Project (Existing Conditions)

A-1b = No Project (Existing Permits and Regulatory Condition)

A-2 = No Mining (Alternative Site)

A-3 = Plant Operations Only (Importation)

A-4 = Shallow Mining (Alternative Method/Reclamation)

A-5a = Decreased Mining (Restricted Allocation)

A-5b = Decreased Mining (Shorter Mining Period)

A-6 = Agricultural Reclamation (with Mining Operations as Proposed)
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Table 2-1: REVISED SUMMARY OF IMPA

Level of Significance

Level of Significance

Environmental Impact Before Mitigation Mitigation Measures After Mitigation
. LS S - LS SU .
« Present a mitigation plan to the Yolo County Community Development Agency which pmwdes a
feas:ble and reliable method for reducmg methylmemury pmduct:on :
mitigation plan would require abpmval by the Regional Water Quallty Control Board, Department of
Fish and Game, and the Yolo County Department of Environmental Health.
+ The rec
reduction appii
the reclamation plarn.
Impact 4.4-4: Loss of Water from A-1a, A-1b, OCMP, Mitigation Measure 4.4-4a (OCMP, A-5a, A-5b, A-6) OCMP, A-1a,
Aquifer Storage Due to Evaporation A-2, A-3, and |A-5a, A-5b, A-1b, A-2,
A-4 and A-6 Performance Standard 3.5-12 of the OCMP shall be modified as follows: A-3, A4,
A-Ba, A-5b,
All permanent wet pits shall be reclaimed to include valuable wildlife habitat to offset evaporation and A-6
losses from wet pits.
Impact 4.4-5: Potential Impacts A-1a, A-1b, OCMP, A4, |Mitigation Measure 4.4-5a (OCMP, A-4, A-5a, A-5b, A-6) OCMP, A-1a,
Associated with Groundwater A-2, and A-3  |A-5a, A-Sb, A-1b, A-2,
Recharge and A-8 The County shall eliminate the following actions and performance standards from the OCMP: A-3, A4,
Objective 3.3-2, Actions 3.4-2, 3.4-6 through 3.4-8, Performance Standards 3.5-7, 3.5-9, 3.5-14, and |A-5a, A-5b,
3.5-15. and A-6
Impact 4.4-6; Potential Impacts A-1a, A-1b, OCMP, A-4, |Mitigation Measure 4.4-6a (OCMP, A-4, A-5a, A-5b, A-6) OCMP, A-1a,
Resulting from Storm-Related Flooding JA-2, and A-3  |A-Ba, A-5b, A-1b, A-2,
and A-6 The following performance standard shall be added lo the Floodway and Channel Stability Element of |A-3, A-4,
the OCMP: A-5a, A-5b,
and A-6
Performance Standard 4.5-8; Flood protection upgrades shall he completed in the vicinity of the
mining and processing areas, if necessary, fo ensure protection from the 100-year flood event. Flood
protection shall be provided from flooding associated with overtopping of the alluvial separators or
levees along Cache Creek and all tibutaries and drainage channels (including, but not limited fo,
Willow Siough and Lamb Valley Slough).

LS = less than significant
$ = significant

SU = significant and unavoidable

OCMP = Draft Off-Channel Mining Plan and implementing Ordinances

A-1a = No Project (Existing Conditions)

A-1b = No Project (Existing Permits and Requlatory Condition)

A-2 = No Mining (Alternative Site)

A-3 = Plant Operations Only (Importation)

A-4 = Shallow Mining (Alternative Method/Reclamation)

A-5a = Decreased Mining (Restricted Allocation)

A-5b = Decreased Mining (Shorter Mining Period)

A-6 = Agricultural Reclamation (with Mining Operations as Proposed)
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. Table 2-1: REVISED SUMMARY OF IMPACTS AND MITIGATION MEASURES

Environmental Impact

Level of Significance
Before Mitigation

LS

S

Mitigation Measures

Level of Significance
After Mitigation

LS

SU

The flood protection upgrades shall be designed and constructed to provide the necessary 100-year
protection without exacerbating downstream flooding problems. Downstream flooding could be
increased if floodplain storage areas were removed from the drainage system by constructing levees
in areas where they did not exist before (or raising levees that are overtopped in floods up fo the 100-
year event). Altemative flood management design systems (potentially using detention basins,
infiltration gafleries, and/or floodplain storage in noncritical areas) shall be required as a condition of
project approval.

The following performance standard shall be added fo the Floodway and Channel Stability Element of
the OCMP:

Performmance Standard 4.5-9: The County Floodplain Administrator shall file for a Letter of Map
Revision with FEMA, fo update the FIRMs affected by channel maintenance aclivities and levee
improvements with the planning area every ten years.

Impact 4.4-7: Potential impacts from
Flooding Related to Dam
Failure

OCMP, A-1a,
A-1b, A-2,
A-3, A-4,
A-5a, A-5b,
and A-6

None required.

OCMP, A-1a,
A-1b, A-2,
A3, A,
A-5a, A-5b,
and A-6

Impact 4.4-8: Potential Impacts
Associated with Inundation of Dry Pits
or Lowered Reclaimed Surfaces by
High Groundwater Conditions

A-1a, A-1b,
A-2, A-3, and
A-4

OCMP,
A-5a, A-5b,
and A-6

Mitigation Measure 4.4-8a (OCMP, A-5a, A-5b, A-6)

The following performance standard shall be added to the Water Resources Element of the OCMP
and associated ordinance:

The final distance between reclaimed lowered surfaces and average high groundwater shall not be
less than five feet. The average high groundwater level shall be established for each proposed mining
area. The degree of groundwater level fluctuation varies with location throughout the basin and within
relatively small areas (proposed mining sites). The deterrination of average high groundwater fevel
shall be conducted by a professional engineer or certified hydrogeoiogist and shall be based on wet
season water level elevation data collected at the proposed site or adfacent areas with similar
hydrogeological conditions. Water level records prior to 1977 shall not be used since they would
reflect conditions prior to installation of the Indian Valley Dam. The dam caused a significant change
in hydrology of the basin and data collected before its installation shall not be used in estimation
current average high groundwater levels. The wells shall be adequately distributed throughout the
proposed mining site to reflect spatial variation in groundwater levels and fluctuations.

OCMP, A-1a,
A-1b, A-2,
A-3, A4,
A-5a, A-5b,
and A-6

LS = less than significant
S = significant

SU = significant and unavoidable

OCMP = Draft Off-Channel Mining Plan and Implementing Ordinances

A-1a = No Project (Existing Conditions)

A-1b = No Project (Existing Permits and Regulatory Condition)

A-2 = No Mining (Alternative Site)

A-3 = Plant Operations Only (Importation)

A-4 = Shallow Mining (Alternative Method/Reclamation)

A-5a = Decreased Mining (Restricted Allocation)

A-5b = Decreased Mining (Shorter Mining Period)

A-6 = Agricultural Reclamation (with Mining Operations as Proposed)
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_ Tablo 24: REVISED SUMMARY OF IMPACTS A

Environmental Impact

Level of Significance
Before Mitigation

LS

S

Mitigation Measures

Level of Significance
After Mitigation

LS

Su

Impact 4.5-1: Consistency with the
California Land Conservation Act of
1965 (Williamson Act) Regulations

OCMP, A-1a,
A-1b, A-2,
A-3, A4,
A-5a, A-5b,
and A-6

None required.

OCMP, A-1a,
A-1b, A-2,
A-3, A4,
A-Ba, A-5b,
and A-6

Impact 4.5-2: Potential Impact of
Permanent Loss of Agricultural Land
Caused by Conversion of Agricultural
Land to Other Post-Reclamation Uses

OCMP,
A-1a, A-1b,
A-2, A-3,
A-4, A-5a,
A-5b, and
A6

Mitigation Measure 4.5-2a (OCMP, A-4, A-5a, A-5b, A-6)
The following performance standards shall be included in OCMP:

Performance Standard 4.5-8: All proposed mining and reclamation plans shall provide information in
permit applications to allow identification of portions of the proposed mined lands that meet the
definition of "prime farmlands” as defined under the Williamson Act.

Performance Standard 4.5-9: All mining permit applications that include "prime farmlands” as defined
by the provisions of the Williamson Act shall identify the location and acreage of “prime farmlands”
which, as a result of reclamation, would be permanently converted o non-agricultural uses. For each
acre of “prime farmland” that would be converted to non-agricultural use, the reclamation plan shall
present provisions fo offset (at a 1:1 ratio) the conversion of these lands. The potential offsets can
include, but not be limited fo one or more of the following options:

« lIdentification of improvements by a qualified soil scientist to the agricultural capability of non-prime
lands within or outside the project site that convert non-prime {0 prime agricultural conditions.
These improvements can include permanent improvement of soif capability though soil
amendments, reduction of soll limitations (such as excessive levels of toxins), or improvements in
drainage for areas limited by flooding or low permeability soils.

OCMP,
A-1a,
A-1b,
“|A-2, A3,
A4,
A-5a,
A-5b,
and A-6

LS = less than significant
§ = gignificant

SU = significant and unavoidable

OCMP = Draft Off-Channel Mining Plan and Implementing Ordinances

A-1a = No Project (Existing Conditions)

A-1b = No Project (Existing Permits and Regulatory Condition)

A-2 = No Mining (Alternative Site)

A-3 = Plant Operations Only {Importation)

A-4 = Shallow Mining (Alternative Method/Reclamation)

A-5a = Decreased Mining (Restricted Allocation)

A-5b = Decreased Mining (Shorter Mining Period)

A-6 = Agricultural Reclamation (with Mining Operations as Proposed)
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. Tabie 2-1: REVISED SUMMARY O|

Level of Significance

Environmental Impact Before Mitigation

LS S

Mitigation Measures

Level of Significance
After Mitigation

LS

SU

« Placement of Agricultural Preserve easements on lands meeting Williamson Act definition of "prime
farmland.”

* Demonstration of the ability to provide irrigation to non-prime lands limited only by lack of irrigation
water supply. The identified water supply cannot be made at the expense of "prime farmlands”
currently using the same water supply.

Mitigation Measure 4.5-2b (A-2, A-3)

None required. However, agencies regulating aggregate mining projects in agricultural areas oulside
Yolo County shall consider adopling regulations similar to Performance Standard 4.5-8 o reduce the
impacts of permanent conversion of agriculfural land to non-agricultural uses.

Mitigation Measure 4.5-2¢ (A-1a, A-1b)

None available.

Impact 4.5-3; Potential Impacts of the OCMP,
Temporary Loss of Agricultural A-1a, A-1b,
Productivity Due to Disturbance by A-2, A-3,
Mining A-4, A-ba,
A-5b, and
A8

Mitigation Measure 4.5-3a (OCMP, A-4, A-5a, A-5b, A-6)

The following performance standard shall be added to the Agricultural Resources Element of the
OCMP:

Performance Standard 5.5-3: All proposed mining and reclamation plans shall present a phasing plan
for mining and reclamation activities. The phasing plan shall be structured fo minimize the area of
disturbed agricultural lands during each mining phase, and encourage the early completion of
reclamation of agricultural land.

Mitigation Measure 4.5-3b (A-1a, A-1b)

None available.

Mitigation Measure 4.5-3c (A-2, A-3)

Agencies regulating aggregate mining projects in agricultural areas outside Yolo County shall adopt

performance standards, similar o Performance Standard 5.5-3 of the OCMP, to minimize the area
and duration of disturbance of agricultural lands.

QCMP,
A-1a,
A-1b,
A-2, A-3,

A-5a,
A-5b,
and A-6

LS = less than significant
S = significant
SU = significant and unavoidable

OCMP = Draft Off-Channel Mining Plan and Implementing Ordinances

A-1a = No Project (Existing Conditions)

A-1b = No Project (Existing Permits and Regulatory Condition)

A-2 = No Mining (Alternative Site)

A-3 = Plant Operations Only (Importation)

A-4 = Shallow Mining (Alternative Method/Reclamation)

A-5a = Decreased Mining (Restricted Allocation)

A-5b = Decreased Mining (Shorter Mining Period)

A-6 = Agricultural Reclamation (with Mining Operations as Proposed)
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Table 2-1; REVISED SUMMARY OF IMPACTS A
Level of Significance Level of Significance
Environmental Impact Before Mitigation Mitigation Measures After Mitigation
LS S LS SuU
Impact 4.5-4: Permanent Loss of A-12 and A-1b | OCMP, A-2, | Mitigation Measure 4.5-4a (OCMP, A-2, A-3, A-4, A-Ba, A-5b, A-6) OCMP, A-1a,
Agricuttural Soils Due to Wind or Water A-3, A4, A-1b, A-2,
Erosion A-5a, A-5b, | OCMP Action 5.5-2 shail be amended as follows ; A-3, A4,
and A-6 A-5a, A-Bb,
Actiont 5.5-2: Topsoil, subsoil, and subgrade materials in stockpiles sh. 40) feet in and A-6
height, with slopes no steeper than 2:1 (honzontal:vertical). Stockpifes, egal
stockpiles, shall be seeded with a vegetative cover {o prevent erosion
topsoil for purposes other than reclamation shall not be alfowed without the prior approval of the Yolo
County Community Devejopment Director.
Impact 4.5-5. Potential Impacts on OCMP, None required. OCMP, A-1a,
Agricultural Capability Caused by Soil A-1a, A-1b, A-1b, A-2,
Management During Removal, A-2, A3, A-3, A4,
Stockpiling, and Reuse A-4, A-5a, A-5a, A-5b,
A-5b, and and A-6
A-6
Impact 4.5-6; Potential Impacts on A-1a and A-1b JOCMP, A-2, | Mitigation Measure 4.5-6a (OCMP, A-2, A-3, A-4, A-ba, A-5b, A-6) OCMP, A-1a,
Agricultural Production Related to A-3, A-4, A-1b, A-2,
Lowered Reclaimed Surfaces A-5a, A-8b, | The Agricuftural Resources Element of the OCMP and ordinances shall be augmented with the A-3, A-4,
and A-6 following standard: A-5a, A-5b,
and A-6
Performance Sfandard 5.5-5: Reclaimed agricultural surfaces shall be graded to provide adequate
field gradients to allow surface/ffurrow imigation of crops and alfow for adequate storm water drainage.
Mitigation Measure 4.5-6b {A-4, A-5a, A-5b, A-6)
The addition of Performance Standard 3.5-16 (Mitigation Measure 4.4-2a) would reduce the potential
damage fo crops by high groundwater conditions.
Impact 4.5-7: Potential Cumulative OCMP, Mitigation Measure 4.5-7a {OQCMP, A-1a, A-1b, A-4, A-5a, A-5b, A-6) QCMP,
Loss of Productive Agricultural Land A-1a, A-1b, A-1a,
Within Yolo County A-2, A-3, Implementation of Mitigation Measure 4.5-2a would reduce the cumulative impact of permanent A-1b,
A-4, A-5a, conversion of agricultural land to non-agricultural uses but not to a less-than-significant level. A2, A-3,
A-5b, and A-4,
AB Mitigation Measure 4.5-7b (A-2, A-3) A-5a,
A-5h,
No enforceable mitigation available. and A-8

LS = less than significant

S = significant

SU = significant and unavoidable

OCMP = Draft Off-Channel Mining Plan and Implementing Ordinances

A-1a = No Project (Existing Conditions)

A-1b = No Project (Existing Permits and Regulatory Condition)

A-2 = No Mining (Alternative Site)

A-3 = Plant Operations Only (Importation)

A-4 = Shallow Mining (Alternative Method/Reclamation)

A-5a = Decreased Mining (Restricted Allocation)

A-5b = Decreased Mining (Shorter Mining Period)

A-6 = Agricultural Reclamation (with Mining Operations as Proposed)
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Table 2-1: REVISED SUMMARY QE}M?A@E{ AND M

Level of Significance

Level of Significance

A6

species of concem, sensitive natural communities, or significant habitat.

The following revisions shall be made fo Performance Standard 6,5-2 of the OCMP:

8.5-2. Avoid disturbance of riparian vegetation, including identified off-channel vegetation.
Replacement habitat shall be established where complete avoidance is not possible according to a
habitat restoration plan prepared by a qualified biologist, consistent with the goals of this plan.

The following shall be included as an additional performance standard in Chapter 6 of the OCMP:
6.4-12. Avoid disturbance of oak woodland vegetalion and mature oaks Replacement habitat and
plantings shall be established where complete avoidance is not possible according o a habitat
restoration plan prepared by a qualified biologist, consistent with the goals of this plan.

Mitigation Measure 4.6-2b (A-1a, A-1b, A-2, A-3)

None Required.

Environmental Impact Before Mitigation Mitigation Measures After Mitigation
LS S LS suU
Impact 4.6-1: Impact on Existing QOCMP, A-13, None required. QCMP, A-1a,
Vegetative Cover A-1b, A-2, A-1b, A-2,
A-3, A4, A-3, A4,
A-5a, A-5b, A-5a, A-8b,
and A-6 and A-6
impact 4.6-2; Impact on Sensitive OCMP, Mitigation Measure 4.6-2a (OCMP, A-4, A-5a, A-5b, A-6) OCMP, A4, | A-1a,
Natural Community Types A-1a, A-1b, A-8a, A-6b, |A-1b,
A-2, A-3, Section 10-4.502(b)(1) of the Off-Channel Surface Mining Ordinance shall be revised as follows: and A-6 A-2, and
A-4, A-5a, : A-3
A-5b, and ... The analysis shall propose appropriate measures lo reduce any potential adverse impacts to

LS = less than significant

S = significant

SU = significant and unavoidable

OCMP = Draft Off-Channel Mining Plan and Implementing Ordinances

A-1a = No Project (Existing Conditions)

A-1b = No Project (Existing Permits and Regulatory Condition)

A-2 = No Mining (Alternative Site)

A-3 = Plant Operations Only (Importation)

A-4 = Shallow Mining {Alternative Method/Reclamation)

A-5a = Decreased Mining (Restricted Allocation)

A-5b = Decreased Mining (Shorter Mining Period)

A-6 = Agricultural Reclamation (with Mining Operations as Proposed)
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Table 2.1: REVISED SUMMARY OF IMP/

Level of Significance

Level of Significance

Environmental Impact Before Mitigation Mitigation Measures After Mitigation
LS 8 LS Su
Impact 4.6-3; Disturbance to Wiidlife OCMP, Mitigation Measure 4.6-3a (OCMP, A-4, A-5a, A-5b, A-6) OCMP, A4, |A-1a,
Habitat and Disruption of Movement A-1a, A-1b, A-5a, A-5b, A-1b,
Corridors A-2, A3, The following shall be incorporated as an additional action policy in the Biological Resources Element jand A-6 A-2, and
A-4, A-5a, of the OCMP: A-3
A-5b, and .
A-6 6.4-13. Where fence row or field margin habitat previously existed, reestablish feree-row similar
habitat as part of reclamation to agricultural use fo replace and improve the wildlife habifat value of
agricultural lands, alfowing for reestablishment of scattered native trees, shrubs, and ground covers
along the margins of reclaimed fields. Reestablished habitat can be in locations other than where
occurred originally. Restoration plans shall specify ultimate fence row jor. rgin locations,
identify planting densities for trees and shrubs, and include provisions for monitoring and maintenance
fo ensure establishment.
The following shall be incorporated as an additional action policy in the OCMP:
6.4-14 and 7.4-9. Avoid disturbance to important wildlife habitat features such as nest trees, colonial
breeding locations, elderberry host plants for VELB, and essential cover associated with riparian
forest and oak woodland habitat. This shall include sensitive siting of haul roads, trails, and
recreational facilities away from these features.
Mitigation Measure 4.6-3a (A-1a, A-1b, A-2, A-3)
None Required.
Impact 4.6-4; Impact on Special- OCMP, Mitigation Measure 4.6-4a (OCMP, A-4, A-5a, A-5b, A-6) OCMP, A-1a,
Status Species A-1a, A-1b, A-1b, A-2,
A-2, A-3, The following shall be included as additional action policies in the Biclogical Resources Element of the |A-3, A4,
A-4, A-5a, OCMP: A-5a, A-5b,
A-5b, and and A-6
A-6 6.4-15. Essential habitat for special-status species shall be protected and enhanced, or replaced as
part of mitigation plans prepared by a qualified biclogist.
6.4-16. Restoration components of reclamation plans shall include provisions to enhance habitat for
special-status species, where feasible.

LS = less than significant
S = significant
SU = significant and unavoidable

QCMP = Draft Off-Channel Mining Plan and Implementing Ordinances

A-~1a = No Project (Existing Conditions)

A-1b = No Project (Existing Permits and Regulatory Condition)

A-2 = No Mining (Alternative Site)

A-3 = Plant Operations Only (importation)

A-4 = Shallow Mining (Alternative Method/Reclamation)

A-5a = Decreased Mining (Restricted Allocation)

A-5b = Decreased Mining (Shorter Mining Period)

A-8 = Agricultural Reclamation (with Mining Operations as Proposed)
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" Table 2-1: REVISED SUMMARY C

Level of Significance
Before Mitigation

Environmental Impact

LS S

Mitigation Measures

Level of Significance
After Mitigation

LS

SuU

Performance Standard 6.5-3 of the OCMP shall be replaced with the following:

6.5-3. Siopes on stockpiled soils shall be graded fo 2:1 for long-term storage to prevent use by bank
swallows. At no time during the active breeding season (1 May through 31 July} shall slopes on
stockpiles exceed 1:1, even on a temporary basis. Stockpiles shall be graded to a minimum 1:1 slope
at the end of each work day where stockpiles have been disturbed during the active breeding season.

Performance Standard 6.5-7 of the OCMP shall be revised as follows:

6.5-7. Proposed habitat restoration or mitigation plans shall be sent to the California Department of
Fish and Game, U.8. Fish and Wildlife Service, and the U.S. Army Corps of Engineers for review and
comment to ensure that the projects do not confiict with other existing habitat enhancement efforts.

Performance Standard 6.5-8 of the OCMP shall be revised as follows:

6.5-8 All surface mining operations and reclamation plans shall complement the preservation and
enhancement measures in the Yolo Counly Habitat Conservation Plan. Mining operators with lands
designated as having a moderate to high potential for use as mitigation areas in the HCP shall be
encouraged to participate in the Developer HCP Participation Options, including use of lands as
mitigation sites.

Impact 4.6-5: Modifications to
Jurisdictional Wetlands or Other
Waters

OCMP,
A-1a, A-1b,
A-2, A3,
A-4, A-5a,
A-5b, and
A-6

Mitigation Measure 4.6-5a {OCMP, A-4, A-5a, A-5b, A-6)

The following shall be included as an additional action policy in the Biological Resources Element of
the OCMP:

6.4-14. Existing jurisdictional wetlands shall be retained fo the extent possible. Replacement
wellands shall be provided where complete avoidance is not possible according to a habitat
restoration plan prepared by a qualified wetland specialist and approved by jurisdictional agencies,
ensuring no net Joss of wetland acreage or habitat value.

Performance Standard 6.5-7 of the OCMP shall be revised as recommended in Mitigation Measure
4.6-43.

OCMP, A-1a,
A-1b, A-2,
A-3, A4,
A-5a, A-5b,
and A-6

L8 = less than significant
S = significant
SU = significant and unavoidable

QCMP = Draft Off-Channel Mining Plan and Implementing Ordinances

A-1a = No Project (Existing Conditions)

A-1b = No Project (Existing Permits and Regulatory Condition)

A-2 = No Mining {Alternative Site)

A-3 = Plant Operations Only (Importation)

A-4 = Shallow Mining (Alternative Method/Reclamation)

A-5a = Decreased Mining (Restricted Allocation)

A-5b = Decreased Mining (Shorter Mining Period)

A-6 = Agricultural Reclamation (with Mining Operations as Proposed)
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©Table 2-1: REVISED SUMMARY. OF IMPACT

Environmental impact

Level of Significance

Level of Significance

Impact 4.6-6: Compatibility and
Consistency of Restoration Provisions

Before Mitigation Mitigation Measures After Mitigation
Ls 38 LS SuU
OCMP, Mitigation Measure 4.6-6a (OCMP, A-4, A-5a, A-5b, A-6) OCMP, A-1a,
A-1a, A-1b, A-1b, A-2,
A-2, A-3, Action Policy 6.4-2 of the OCMF shall be revised as follows: A-3, A4,
A-4, A-5a, A-5a, A-5b,
A-5b, and 6.4-2. Coordinate with the California Department of Fish and Game, U.S. Fish and Wildlife Service, and A-6

A-6

and U.S. Army Coms of Engineers to ensure that proposed habitat restoration projects are consistent
with or complement the Off-Channel Mining Plan.

Performance Standard 6.4-10 of the OCMP shall be revised as folfows:

6.4-10. Restore riparian habitat throughout the planning area, wherever appropriate. However,
revegelative efforts shall be primarily focussed on implementing recommendations described in the
Technical Studies and the subsequent Restoration Recommendations incorporated into the CCRMP.
Performance Standard 6.5-9 of the OCMP shall be revised as follows:

6.5-9. If any wet pit is proposed to be reclaimed for recreational uses and/or riparian habitat, the
design shall account for fluctuations in the groundwater table.

Performance Standard 6.5-7 of the OCMP shall be revised as recommended in Mitigation Measure
4.6-4a.

Impact 4.7-1: Potential Emissions of
PMy,

A-1a, A-2,
A-3, A-4, and
A-5a

OCMP,
A-1b, A-5b,
and A-6

Mitigation Measure 4.7-1a (OCMP, A-1b, A-5h, A-6)
The following performance standard shall be added to the OCMP:

Wheraver practical and economically feasible, portable or movable conveyor systems shall be used fo
transport raw materials and overburden.

A-1a, A-2,
A-3, A4, and
A-5a

OCMP,
A-1b,
A-5b,
and A-6

LS = less than significant
S = significant

SU = significant and unavoidable

OCMP = Draft Off-Channel Mining Plan and Implementing Ordinances

A-1a = No Project (Existing Conditions)

A-1b = No Project (Existing Permits and Regulatory Condition)

A-2 = No Mining (Alternative Site)

A-3 = Plant Operations Only (importation)

A-4 = Shallow Mining (Alternative Method/Reclamation)

A-5a = Decreased Mining (Restricted Allocation)

A-5b = Decreased Mining (Shorter Mining Period)

A-6 = Agricultural Reclamation (with Mining Operations as Proposed)
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Level of Significance

Level of Significance

Environmentatl Impact Before Mitigation Mitigation Measures After Mitigation
LS ] - LS SU
Impact 4.7-2: Potential Emissions of |A-1g, A-2, OCMP, Mitigation Measure 4.7-2a (OCMP, A-1b, A-3, A-5b, A-6) A-1a, A-2, OCMP,
Ozone Precursors (ROG and NOy) A-4, and A-5a |A-1b, A-3, A-4, and A-5a | A-1b,
A-5b, and The following performance standards shall be added to the OCMP: A-3,
A-B A-5h,
Wherever practical and economicaily feasible, portable or movable conveyor systems shall be used to and A-6
transport raw materials and overburden.
OCMP Performance Standard 2.5-7 and proposed Off-Channel Surface Mining Ordinance Section
10.4.11 shall be amended as follows:
All internal combustion engine driven equipment and vehicles shall be kept tuned according to the
manufacturer's specifications and properly maintained to minimize the leakage of oils and fuels. No
vehicles or equipment shall be left idling longer than 10 minutes.
Impact 4.7-3: Cumulative Effects on A-1a, A-4, and | OCMP, Mitigation Measure 4.7-3b (OCMP, A-1b, A-2, A-3, A-5b, A-6) A-1a, A4, OCMP,
Attainment of State and Federal A-5a A-1b, A-2, and A-5a A-1b,
Standards A-3, A-5b, No enforceable mitigation measures are available. A-2, A-3,
and A-6 A-5b,
and A-6
Impact 4.7-4: Potential Impacts on OCMP, A-1a, |A-1b Mitigation Measure 4.7-4a (A-1b) OCMP, A-1a, |A-1b
Sensitive Receptors A-2, A3, A4, A-2, A-3,
A-5a, A-5b, None available. A4, A-5a,
and A-6 A-5b, and A-6
impact 4.8-1: Potential Increase in OCMP, A-1a, None required. OCMP, A-1a,
Trips Associated with Recycling A-1b, A-2, A-1b, A-2,
A-3, A4, A-3, A4,
A-5a, A-5b, A-Ba, A-5b,
and A-8 and A-6

LS = less than significant
S = significant

SU = significant and unavoidable

QCMP = Draft Off-Channel Mining Plan and Implementing Ordinances

A-1a = No Project (Existing Conditions})

A-1b = No Project (Existing Permits and Regulatory Condition)

A-2 = No Mining (Alternative Site)

A-3 = Plant Operations Only (Importation)

A-4 = Shallow Mining (Alternative Method/Reclamation)

A-5a = Decreased Mining (Restricted Allocation)

A-5b = Decreased Mining (Shorter Mining Period)

A-6 = Agricultural Reclamation (with Mining Operations as Proposed)
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Table 2-1: REVISED SUMMARY OF IMPA

Level of Significance Level of Significance
Before Mitigation After Mitigation

Mitigation Measures
LS s LS su

Environmenta! Impact

Impact 4.8-2 Potential for Increase in  |A-la, A-1b, OCMP A-3, |Mitigation Measure 4.8-2a (OCMP, A-3, A-5b, and A-6) A-la, A-1b, OCMP,
Vehicle Trips A-2,A4,and |5b, and 6 A-2, A4, and {A-3, 5b
A-5a Performance Standard 2.5-5 of the OCMP and Section 10-4.407 of the Off-Channel Surface Mining A-5a and 6

Ordinance shall be amended as follows:

As a condition of approval, the operator shall agree to assume joint pavement maintenance
responsibility with the County (or shared with another producer using the same roadway) for alf
County roads along a designated haul route from the access point of the surface mining operation to
the nearest State Highway. The operator shall agree to submit an evaluation of the structural infegrity
of the identified roadways on or before December 1 of each year in which mining operations are
permitted. The report shall be prepared by & registered professional engineer and/or Country staff
with expertise in the area of roadway pavement and shall be subject to the approval of the Public
Works Department. Based on the results of this annual evaluation, the Public Works Department
shall identify the improvements required to maintain safe and efficient traffic operations on the road for
the upcoming year. The County egrees to implement maintenance improvements similar to other
County roads (i.e., fill cracks and chip seal). The operator agrees fo implement the improvements
beyond the typical County lmprovements ina tlmeframe set fon‘h by the Public Works Depariment

not fulﬁfled its mamtenanoe obfigati

If a subsequent mining operation utilizes a road previously required to be improved pursuant to this
subsection, then the subsequent operator shall be responsible for compliance with the agreements
and requirements of the previous operafor.

Impact 4.8-3: Potential Change in LOS |A-ia, A-1b, OCMP, A-3, |Mitigation Measure 4.8-3a: (OCMP, A-3, A-5b, A-6) OCMP, A-1a,
at the State Route 16 / Road 98 / Main {A-2, A-4, and |A-5b, and A-1b, A-2,
Street Intersection A-Ba A6 The following performance standard shall be added fo the OCMP and its implementing ordinance: A-3, A4,
A-5a, A-5b,
Each operator shall pay its fair share toward improvements required to maintain LOS C operations on |and A-6

County roads or LOS D operations on State Highways % rea. Fair share
mitigation shall also be required o improve existing operatronai deficiencies of the fransportatfcn
system. Specific locations shall be identified through the project-specific environmental review
process for each operator's long-term mining permit application. Each operator shall participate in a
funding program operated by Yolo Counfy which is designed to ensure that all improvements are
made in a timely manner and that a reimbursement mechanism is in place to ensure repayment of any
costs contributed in excess of fair share amounts. The program shall be initiated upon the approval of
the long-term mining permits and shall be updated biennially by Yolo County fo ensure any new or
modified impacts or funding sources are being addressed,

LS = less than significant A-2 = No Mining (Alternative Site}

S = significant A-3 = Plant Operations Only (Importation)

SU = significant and unavoidable A-4 = Shallow Mining (Alternative Method/Reclamation)
OCMP = Draft Off-Channel Mining Plan and Implementing Ordinances A-b5a = Decreased Mining (Restricted Allocation)
A-1a = No Project (Existing Conditions) A-5b = Decreased Mining (Shorter Mining Period)

A-1b = No Project (Existing Permits and Regulatory Condition}) A-6 = Agricultural Reclamation (with Mining Operations as Proposed)
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' Table 2-1: REVISED SUMMARY OF IMP;

Level of Significance

Level of Significance

Environmental Impact Before Mitigation Mitigation Measures After Mitigation
LS 8 LS sSuU
Impact 4.8-4: Potential Change in LOS |A-1a, A-1b, OCMP, A-3, |Mitigation Measure 4.8-4a (OCMP, A-3, A-5b, A-6) QCMP, A-1a,
at the State Route 16 / Road 89 A-2, A-4, and ]A-5b, and A-1b, A-2,
Intersection A-Ba A-6 implementation of Mitigation Measure 4.8-3a would reduce this impact to a less-than-significant level |A-3, A-4,
for the OCMP and Altermnatives 3, 5b and 6. A-5a, A-5b,
and A-6
Impact 4.8-5: Potential iImpacts to the [A-1a, A-1b, OCMP, A4, |Mitigation Measure 4.8-5a (OCMP, A-4, A-5a, A-5b, A-6) OCMP, A-1a,
Non-Standard Segment of Road 19, A2, A-3 A-5a, A-5b, A-1b, A-2,
West of Interstate 505 and A-6 Implementation of Mitigation Measure 4.8-3a would reduce this impact to a less-than-significant level |A-3, A4,
for the OCMP and Alternatives 4, 5a, 5b and 6. A-5a, A-5b,
and A-6
impact 4.8-6: Potential Impacts to the ][A-1a, A-1b, OCMP, A-3, |Mitigation Measure 4.8-6a (OCMP, A-3, A-6b, A-6) OCMP, A-1a,
Non-Standard Segment of State Route |A-2, A-4, and |A-5b, and A-1b, A-2,
16 Between [-505 and the Entrance to  |A-5a A6 implementation of Mifigation Measure 4.8-3a would reduce this impact to a less-than-significant level |A-3, A4,
the Solano Concrete Plant for the OCMP and Alfematives 3, 5b and 6. A-53, A-5b,
and A-6
Impact 4.8-7: Potential Impacts to the |A-1a, A-1b, OCMP, A-4, |Mitigation Measure 4.8-7a (OCMP, A-4, A-5a, A-5b, A-6) OCMP, A-13,
Non-Standard Segment of Road 14, A-2, A-3 A-8a, A- 5b, A-1b, A-2,
West of Interstate 505 and A-6 Implementation of Mitigation Measure 4.8-3a would reduce this impact to a less-than-significant level |A-3, A-4,
for the OCMP and Altematives 4, 5a, 5b and 6. A-5a, A-5b,
and A-B
Impact 4.8-8: Potential Impacts to the [A-1a, A-1b, OCMP, A-4, | Mitigation Measure 4.8-8a (OCMP, A-4, A-5a, A-5b, A-B) OCMP, A-1a,
Non-Standard Pavement Segment of |A-2, A-3 A-5a, A-5b, A-1b, A-2,
Road 14, West of interstate 505 and A-6 Implementation of Mitigation Measure 4.8-3a would reduce this impact fo a less-than-significant level |A-3, A-4,
for the OCMP and Alternatives 4, 5a, 5b and 6. A-5a, A-5b,
and A-6
impact 4.8-9: Potential Impacts to Two |A-1a, A-1b, OCMP, A-3, |Mitigation Measure 4.8-9a (OCMP, A-3, A-5b, A-6) QCMP, A-1a,
Non-Standard Bridges on Road 89, A-2, A4 and |A-5b, and A-1b, A-2,
North of State Route 16 A-8a A-6 Implementation of Mitigation Measure 4.8-3a would reduce this impact fo a less-than-significant level |A-3, A4,
for the OCMP and Alternatives 3, 5b and 6. A-5a, A-5b,
and A-6

LS = less than significant
S = significant

SU = significant and unavoidable

OCMP = Draft Off-Channel Mining Plan and Implementing Ordinances

A-1a = No Project (Existing Conditions)

A-1b = No Project (Existing Permits and Regulatory Condition)

A-2 = No Mining (Alternative Site)

A-3 = Plant Operations Only (Importation)

A-4 = Shallow Mining (Alternative Method/Reclamation)

A-5a = Decreased Mining {Restricted Allocation)

A-5b = Decreased Mining {Shorter Mining Period)

A-6 = Agricultural Reclamation (with Mining Operations as Proposed)
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| Table 24: REVISED SUMMARY OF INPACTS 2

L.evel of Significance

Level of Significance

Environmental Impact Before Mitigation Mitigation Measures After Mitigation
LS S LS SuU
Impact 4.8-10; Potential Impacts toa JA-1a, A-1b, OCMP, A-3, |Mitigation Measure 4.8-10a (OCMP, A-4, A-ba, A-5b, A-6) OCMP, A-13,
Non-Standard Bridge on Road 19, A-2, A3 A4, A-Ba, A-1b, A-2,
West of Interstate 505 A-5b, and Implementation of Mitigation Measure 4.8-3a would reduce this impact to a less-than-significant level |A-3, A-4,
AB for the OCMP and Alternatives 4, 5a, 5b and 6. A-5a, A-5b,
and A-6
Impact 4.8-11: Potential Impacistoa [A-1a, A-1b, OCMP, A4, | Mitigation Measure 4.8-11a (OCMF, A-4, A-5a, A-5b, A-6) OCMP, A-1a,
Non-Standard Bridge on Road 85, A-2, A3 A-5a, A-5b, A-1b, A-2,
North of Road 16A and A-6 Implementation of Mitigation Measure 4.8-3a would reduce this lmpact to a less-than-significant level |A-3, A4,
for the OCMP and Alternatives 4, 5a, 5b and 6, A-5a, A-Bb,
and A6
Impact 4.8-12: Potential Impacistoa |A-1a, A-1b, OCMP, A-4, | Mitigation Measure 4.8-12a (OCMP, A-4, A-5a, A-5b, A-6) QOCMP, A-1a,
Non-Standard Bridge on Road 14, A2, A3 A-5a, A-5b, A-1b, A-2,
West of Interstate 505 and A-6 implementation of Mitigation Measure 4.8-3a would reduce this impact to a less-than-significant level 1A-3, A-4,
for the OCMP and Alternatives 4, 5a, 5b and 6. A-5a, A-5b,
and A-8
Impact 4.8-13: Potential Impacts to A-1a, A-1b, OCMP, A-4, | Mitigation Measure 4.8-13a (OCMP, A-4, A-5a, A-5b, A-6) OCMP, A-1a,
the Non-Standard Curve Radii at the A-2, A3 A-5a, A-5b, A-1b, A-2,
Road 85/ Road 14 Intersection and A-6 Implementation of Mitigation Measure 4.8-3a would reduce this impact to a less-than-significant level |A-3, A-4,
for the OCMP and Alternatives 5a, 5b and 6. A-5a, A-5b,
and A-6
Impact 4.8-14: Potential Impacts to A-1a, A-1b, QCMP, A-3, |Mitigation Measure 4.8-14a (OCMP, A-3, A-8b, A-6) QCMP, A-1a,
the Non-Standard Curve Radii at the A-2, A4, and |A-5b, and A-1b, A-2,
State Route 16 / Road 89 Intersection |A-5a A6 Implementation of Mitigation Measure 4.8-3a would reduce this impact to a Jess-than-significant level |A-3, A-4,
for the OCMP and Alternatives 3, 5b and 6. A-5a, A-5b,
and A-6
Impact 4.8-15: Potential Impacts to A-1a, A-1b, OCMP, A-3, [Mitigation Measure 4.8-15a (OCMP, A-3, ASb, A-6) OCMP, A-1a,
the Non-Standard Curve Radii at the A-2, A-4, and |A-5b, and A-1b, A-2,
Road 20 / Road 96 Intersection A-5a A-8 Implementation of Mitigation Measure 4.8-3a would reduce this impact to a less-than-significant level |A-3, A4,
for the OCMP and Alternatives 3, 5b and 6. A-5a, A-5b,
and A-6

LS = less than significant
S = significant

SU = significant and unavoidable

OCMP = Draft Off-Channel Mining Plan and Implementing Ordinances

A-1a = No Project (Existing Conditions)

A-1b = No Project (Existing Permits and Regulatory Condition)

A-2 = No Mining (Alternative Site)

A-3 = Plant Operations Only (Importation)

A-4 = Shallow Mining (Alternative Method/Reclamation)

A-5a = Decreased Mining (Restricted Allocation)

A-5b = Decreased Mining (Shorter Mining Period)

A-6 = Agricuitural Reclamation (with Mining Operations as Proposed)
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_ Table 21: REVISED SUMMARY OF

Level of Significance

Level of Significance

Environmental Impact Before Mitigation Mitigation Measures After Mitigation
LS l S LS SuU

Impact 4.6-16: Potential for A-1b an d A-2 JOCMP, Mitigation Measure 4.8-16a (OCMP, A-1a, A-3, A-4, A-5a, A-5b, A-6) OCMP, A-1a,
Accelerated Pavement Deterioration A-1a, A-3, A-1h, A-2,

A-4, A-5a, Implementation of Mitigation Measure 4.8-2a would reduce this impact to a less-than-significant level |A-3, A4,

A-5b, and for the OCMP and Alternatives 1a, 3, 4, 5a, 5b and 6. A-ba, A-5b,

A-6 and A-6
impact 4.9-1: Exposure to A-1a, A-1b, OCMP, A-4, |Mitigation Measure 4.9-1a {OCMP, A-4, A-5a, A-5b, A-6) OCMP, A-1a,
Unacceptable Noise Levels from A-2, and A-3 |A-5a, A-Bb, A-1b, A-2,
Mining, Processing, Hauling, and A-6 The performance standards in the Off-Channel Surface Mining Ordinance (Section 10-4.418) shall be |A-3, A-4,
Reclamation, and Post-Reclamation modified so that the residential noise limit is a CNEL of 60 dB rather than the currently specified L., of | A-Sa, A-5b,
Activities On Site 60 dB. This change shall also be made in the Off-Channel Mining Plan. and A-6

Mitigation Measure 4.9-1b (OCMP, A-4, A-5a, A-5b, A-6)

From 6:00 a.m. to 6:00 p.m., noise levels shall nof exceed an average noise level equivalent (L,,) of
eighty (80) decibels (dBA) measured at the property boundaries of the site. However, noise levels
may not exceed an average noise level equivalent (L,.) of sixty (60} decibels for any nearby off-site
residences or other noise-sensitive land uses.

From 6:00 p.m. to 6:00 a.m., noise levels shall not exceed an average noise level equivalent (L,) of
sixty-five (65) decibels (dBA) measured at the property boundaries of the site.

Noise levels shalf not exceed a communily noise equivalent level (CNEL) of sixty (60) decibels (dBA)
for any nearby off-site residence or other noise-sensitive land uses.

Mitigation Measure 4.9-1¢ (OCMP, A-4, A-5a, A-5h, A-6)
The following performance standard shall be added to the OCMP:

Mining activities shall not exceed the noise limit of CNEL 60 dB af existing residences. An exisfing
residence shall be considered the property line of any residentially zoned area or, in the case of
agricultural land, any occupied residential structures. Achieving the noise standards could involve
setbacks as proposed in the Off-Channel Surface Mining Ordinance (Section 10.4.425), the use of
quieter equipment adjacent to residences, or the construction of landscaped berms between mining
activities and residences.

LS = less than significant
8§ = significant

SU = significant and unavoidable

OCMP = Draft Off-Channel Mining Plan and Implementing Ordinances

A-1a = No Project (Existing Conditions)

A-1b = No Project (Existing Permits and Regulatory Condition)

A-2 = No Mining (Alternative Site)

A-3 = Plant Operations Only (Importation)

A-4 = Shallow Mining (Alternative Method/Reclamation)

A-8a = Decreased Mining (Restricted Allocation)

A-5b = Decreased Mining (Shorter Mining Period)

A-8 = Agricultural Reclamation (with Mining Operations as Proposed)
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 Table 2-1: REVISED SUMMARY OF qune&c;f;é;gﬁg we

Level of Significance

Level of Significance

Environmental Impact Before Mitigation Mitigation Measures After Mitigation
LS L S LS J sU
Impact 4.9-2: Exposure to OCMP, A-13, None required. OCMP, A-1a,
Unacceptable increases in Noise A-1b, A-2, A-1b, A-2,
Generated by Off-Site Truck Traffic A-3, A4, A-3, A-4,
A-5a, A-5b, A-5a, A-Bb,
and A-6 and A-6
Impact 4.9-3: Contribution to Increase [A-2 QCMP, Mitigation Measure 4.9-3a (OCMP, A-4, A-5a, A-5b, A-6) QCMP, A-1a,
in Cumulative Noise A-1a, A-1b, A-1b, A-2,
A-3, A4, The following performance standard shall be added to the OCMP and its implementing ordinances: A-3, A4,
A-5a, A-5b, A-5a, A-5b,
and A-8 Operators shall provide acoustical analysis for future truck and traffic noise associated with the and A-6
individual operations along County roadways identified as experiencing significant impacts due to
increased traffic noise. The study shall identify noise levels at adjacent noise-sensitive receptors and
ways lo confrof the noise to the "normally acceptable” goal of a CNEL of 60 dB and reduce the
increase over existing conditions to 5 dB or less. Typical measures that can be employed include
construction of noise barriers (wood or masonry), earthen berms, or re-routing of truck traffic.
Mitigation Measure 4.9-3c (A-1a, A-1b, A-3)
Existing mining ordinances shail be modified fo require an acoustical analysis for future truck and
traffic noise associated with individual operations along County roadways identified as experiencing
significant impacts due to increased traffic noise. The study shall identify noise fevels at adjacent
noise-sensitive receptors and ways to confrol the noise to the "normally acceptable” goal of a CNEL of
60 dB and reduce the increase over existing conditions to 5 dB or less. Typical measures that can be
employed include construction of noise barriers (wood or masonry), earthen berms, or re-routing of
truck traffic.
Impact 4.9-4: Generation of Vibration |A-1a, A-1b, OCMP, A-3, | Mitigation Measure 4.9-da (OCMP, A-3, A-4, A-5a, A-5b, A-6) OCMP, A-1a,
or Nuisance Noise and A-2 A4, A-Ba, A-1b, A-2,
A-5b, and The following performance standard shall be added to the OCMP: A-3, A4,
A6 A-53, A-5b,
If mining occurs within 1500 feet of residences, equipment used during nighttime activities shall be and A-6
equipped with non-sonic waming devices consistent with OSHA regulations, which may include
fencing of the area to avoid pedestrian traffic, adequate lighting of the area, and placing an cbserver in
clear view of the equipment operator to direct backing operations. Prior to commencement of
operations without sonic waming devices, operators shall file a variance request with the Cal OSHA
Standards Board showing that the proposed operation would provide equivalent safety to adopted
safety procedures, including sonic devices,

LS = less than significant
S = significant

$U = significant and unavoidable

OCMP = Draft Off-Channel Mining Plan and Implementing Ordinances

A-1a = No Project (Existing Conditions)

A-1b = No Project (Existing Permits and Regulatory Condition)

A-2 = No Mining (Alternative Site)

A-3 = Plant Operations Only (Importation)

A-4 = Shallow Mining (Alternative Method/Reclamation)

A-5a = Decreased Mining (Restricted Allocation)

A-5b = Decreased Mining (Shorter Mining Period)

A-6 = Agricultural Reclamation {with Mining Operations as Proposed)
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" Table 2-1: REVISED SUMMARY OF IM|

Environmental impact

Level of Significance
Before Mitigation

Mitigation Measures

Level of Significance
After Mitigation

LS

SU

LS S

Impact 4.10-1: Effects on Existing A-2and A-3  |OCMP,

Mitigation Measure 4.10-1a (OCMP, A-4, A-8a, A-5b, A-6) OCMP,
Views or Vistas During Mining A-1a, A-1b, A-1a,
A-4, A-5a, In conjunction with the environmental review of individual projects permitted under the OCMP, means A-1b,
A-5b, and of minimizing the visibility of mining operations, facilities and landform alterations from public A-4,
A8 viewpoints shall be assessed based on site-specific visual characteristics and viewing conditions. A-5a,
The use of berms, vegetalive screens, seeding, special plant materials and contouring the sides and A-5b,
top surfaces of modified landforms, or other measures, shalf be incomporated into the individual mine and A~6
and reclamation plans as appropriate.
Mitigation Measure 4.10-1b (OCMP, A-4, A-5a, A-5h. A-6)
Where mining occurs within 1,000 feet of a public right-of-way, the operators shall phase mining such
that no more tharn 50 acres of the area that lies within 1,000 feef of the nght—of-way would be actively
disturbed at ate : ; ;
1, oaolfeet of the right-of-way shall not exceed
the area that is screened by more than 50 acres at any time. Actively disturbed areas are defined as
those on which mining operations of any kind, or the implementation of reclamation such as grading,
seeding or installation of plant material are taking place.
Mitigation Measure 4.10-1¢ {A-1a, A-1b)
None available.
Impact 4.10-2: Effects on Views or OCMP, A4, |[A-1a, A-1b, | Mitigation Measure 4.10-2a (OCMP, A-4, A-5a, A-5b, A-6} OCMP, A-4, |A-1a,
Vistas Following Reclamation A-5a, A-5b, A-2, and A-3 N ) A-5a, A-5b, 1A-1b,
and A-8 None required. However, the following condition would further reduce impacts: and A-6 A-2, and
A-3

In conjunction with the environmental review of individual projects permitted under the OCMP, further
means of improving the appearance of the landscape after reclamation shall be assessed based on
site-specific visual characteristics, site lines and view comidors. The use and placement of berms,
vegelative screens, special plant materials, grading slopes and confouring the sides and top surfaces
of modified landforms to mimic surounding landforms, or other measures, shall be incorporated into
the mine reclamation plans as appropriate.

Mitigation Measure 4.10-2b (A-1a, A-1b, A-2 and A-3)

No mitigation available.

LS = less than significant
8 = significant
SU = significant and unavoidable

OCMP = Draft Off-Channel Mining Plan and implementing Ordinances

A-1a = No Project (Existing Conditions)

A-1b = No Project (Existing Permits and Regulatory Condition)

A-2 = No Mining (Alternative Site)

A-3 = Plant Operations Only (Importation)

A-4 = Shallow Mining (Alternative Method/Reclamation)

A-5a = Decreased Mining (Restricted Allocation)

A-5b = Decreased Mining (Shorter Mining Period)

A-6 = Agricultural Reclamation (with Mining Cperations as Proposed)
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_ Table 2:1: REVISED SUMMARY OF IMPACTS AND MITIGA1

Level of Significance

Level of Significance

Environmental Impact Before Mitigation Mitigation Measures After Mitigation
LS S LS SU
Impact 4.10-3: Potential for Visua! ‘TOCMP, A-13, None required. OCMP, A-1a,
Incompatibility with Surrounding Land  |A-1b, A-2, A-1b, A-2,
Uses A-3, A-4, A-3, A4,
A-5a, A-5b, A-5a, A-5b,
and A-6 and A-6
Impact 4.10-4: Introduction of Light OCMP, A-1a, None required. OCMP, A-1a,
and Glare A-1b, A-2, A-1b, A-2,
A-3, A4, A-3, A4,
A-5a, A-5b, A-5a, A-5b,
and A-6 and A-6
Impact 4.10-5: Consistency with Yolo [OCMP, A-13, None required. OCMP, A-1a,
County General Plan Policies A-1b, A-2, A-1b, A-2,
A-3, A4, A-3, A4,
A-5a, A-5b, A-5a, A-5b,
and A-6 and A-6
Issue 4.10-6: Contribution to OCMP, A-1a, None required, OCMP, A-1a,
Cumulative Visual Impacts A-1b, A-2, A-1b, A-2,
A-3, A4, A-3, A4,
A-5a, A-5b, A-5a, A-5b,
and A-6 and A-6

Impact 4.11-1: Potential Impacts to
Cultural Resources

OCMP,
A-1a, A-1b,
A-2, A3,
A-4, A-Ba,
A-5b, and
A-6

Mitigation Measure 4.11-1a (OCMP, A-4, A-5a, A-5b, A-6)

The following performance standard shall be added to the OCMP:

s:tes Damagmg effects on cultural resources shall be avoided whenever possible. If avoidance is not
feasible, the importance of the site shall be evaluated by a qualified professional prior to
commencement of mining operations. If a cultural resource is determined not to be important, both

the resource and the effect on it shall be reported to the County, and the resource need not be
considered further. If avoidance of an important cuitural resource is not feasible, a mitigation plan
shall be prepared and implemented. The mitigation plan shall explain the importance of the resource,
describe the proposed approach to mitigate destruction or damage to the site, and demonstrate how
the proposed mitigation would serve the public interest.

ce.of and-the potential for prehistoric and historic

OCMP, A-1a,
A-1b, A-2,
A-3, A4,
A-Ba, A-Bb,
and A-6

LS = less than significant
S = gignificant

SU = significant and unavoidable
OCMP = Draft Off-Channel Mining Plan and Implementing Ordinances
A-1a = No Project (Existing Conditions)
A~1b = No Project (Existing Permits and Regulatory Condition)

A-2 = No Mining (Alternative Site)

A-3 = Plant Operations Only (Importation}

A-4 = Shallow Mining (Alternative Method/Reclamation)

A-5a = Decreased Mining (Restricted Allocation)

A-5b = Decreased Mining (Shorter Mining Period)

A-6 = Agricultural Reclamation (with Mining Operations as Proposed)
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 Table 2-1: REVISED SUMMARY OF IMPACTS Al

Environmental Impact

Level of Significance
Before Mitigation

LS

S

Mitigation Measures

Level of Significance
After Mitigation

LS SuU

in addition, Performance Standard 2.5-3 of the OCMP shall be modified as follows:

If human skeletal remains are encountered during excavation, alf work within seventy-five (75) feet
shall immediately stop, and the County Coroner shali be nofified within twenty-four (24) hours. If
remains are of Native American origin, the appropriate Native American community identified by the
Native American Heritage Commission shall be contacted, and an agreement for treating or disposing
of, with appropriate dignity, the remains and associated grave goods shail be developed. If any
cultural resources such as chipped or ground stone, historical debris, building foundations, or
paleontological materials are encountered during excavation, then all work within seventy-five (75)
feet shall immediately stop and the Director shall be notified af once. Any cultural resources found on
the site shall be recorded by a qualified archaeologist and the information shall be submitted to the
County.

Mitigation Measure 4.11-1b (A-1a, A-1b, A-2, A-3)

None required. Impacts to cultural resources within areas where mining currently is permitted or in off-
site areas are subject to existing State and Federal regulations and restrictions related to the
disturbance of cultural resources.

Hazar

impact 4.12-1: Potential Human
Health And/Or Environmental Impacts
from the Accidental Release of
Petroleum Products and Other
Chemicals Used During Mining and
Reclamation And/Or at Processing

Plants

A-1a, A-1b,
A-2, and A-3

OCMP, A-4,
A-5a, A-5b,
and A-6

Mitigation Measure 4.12-1a (OCMP, A-4, A-5a, A-5b, A-6)
Goal 2.2-4 of the OCMP shall be revised as follows:

Eliminate or minimize hazards to the public health and safety that are associated with surface mining
operations and reclamation.

Objective 2.3-3 of the OCMP shall be revised as follows:
Provide standards and procedures for regulating surface mining operations and reclamation so that

hazards are eliminated or minimized and potential adverse environmental effects are reduced or
prevented.

OCMP, A-1a,
A-1b, A-2,
A-3, A4,
A-5a, A-5b,
and A-6

LS = less than significant
S = significant
SU = significant and unavoidable

OCMP = Draft Off-Channel Mining Plan and Implementing Ordinances

A-1a = No Project (Existing Conditions)

A-1b = No Project (Existing Permits and Regulatory Condition)

A-2 = No Mining (Alternative Site)

A-3 = Plant Operations Only (Importation})

A-4 = Shallow Mining (Aiternative Method/Reclamation)

A-5a = Decreased Mining (Restricted Allocation)

A-5b = Decreased Mining (Shorter Mining Period)

A-8 = Agricultural Reclamation (with Mining Operations as Proposed)
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Environmental Impact

Level of Significance
Before Mitigation

Mitigation Measures

LS

5

Level of Significance
After Mitigation

LS

SU

Action 2.4-2 of the QCMP shall be revised as follows:

jﬁﬁsdiefieﬁ&— Hazaldous mateﬁals busmess plar:s must be subm:tted b:annually as reqwred by the
Health and Safety Code, uniess the types of hazardous materials used change, in which case revised
basmess plans must be submitted w:thm 30 days of the change %swﬂ#embie—!ﬁe-eeeﬁtﬂabe%ef

The following performance standard shall be added to the Aggregate Resources Element of the
OCMP:

P§ 4.5-9: Fueling and maintenance activities of heavy equipment (except draglines and ﬁoatmg

suction dredges) are prohibited within 100 feet of open bodies of water during mining and reclamation.
All Storm Water Pollution Prevention Plans shall include provisions for releases of fuels during fueling
activities for draglines.and float dredge

Objective 3.3-3 and Action 3.4-3 of the OCMP shall be revised as follows:

Objective 3.3-3: Ensure that off-channel surface mines are operated such that surface and
groundwater supplies are not adversely affected by erosion, lowering of the water table, and/or
contamination during mining and reclamation.

Action 3.4-3: Inciude a groundwater monitoring program as a condition of approval for any surface
mining and reclamation operation that proposes off-channel excavations that extend below the
groundwater level. The monitoring program shall require regular groundwater level data, as well as a
water quality monitoring program based on a set of developed standards.

Impact 4.12-2: Historic Pesticide Use |OCMP, A-1a,

May Affect the Health and Safety of A-1b, A-2,
Workers Engaged in Mining or A-3, A4,
Reclamation Activities A-5a, A-5h,
and A-6

None required.

A-1b, A-2,
A-3, A4,
A-5a, A-5b,
and A-6

OCMP, A-1a,

LS = fess than significant
S = significant
SU = significant and unavoidable

OCMP = Draft Off-Channel Mining Plan and Implementing Ordinances

A-1a = No Project (Existing Conditions)

A-1b = No Project (Existing Permits and Regulatory Condition)

A-2 = No Mining (Alternative Site)

A-3 = Plant Operations Only {Importation)

A-4 = Shallow Mining (Alternative Method/Reclamation)

A-5a = Decreased Mining (Restricted Allocation)

A-5b = Decreased Mining (Shorter Mining Period)

A-6 = Agricultural Reclamation (with Mining Operations as Proposed)
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_ Table 2-1: REVISED SUMMARY OF IMPACTS AND Mr

Level of Significance

Level of Significance

Environmental Impact Before Mitigation Mitigation Measures After Mitigation
LS S LS SU
Impact 4.12-3: Steep Pit Slopes May |A-1a, A-1b, OCMP, Mitigation Measure 4.12-3a (OCMP, A-5a, A-5b, A-6) OCMP, A-1a,
Present a Drowning Hazard to the A-2, A-3, and [A-5a, A-5b, A-1b, A-2,
Public A-4 and A-6 Goals 2.2-4 and 2.3-3 of the OCMP shall be revised fo include references to reclamation. Refer fo A-3, A4,
Mitigation Measure 4.12-1a. A-5a, A-5b,
and A-6
Performance Standards 2.5-4, 2.5-16, and 2.5-18 shall be revised as required by Mitigation Measure
4.3-2a lo require that slopes shall not be steeper than 2:1 five feef below the average summer low
groundwater level,
Performance Standard 2.5-8 shall be revised fo include signage and fencing requirements during and
after reclamation. These changes have been included in Mitigation Measure 4.4-2a in the Hydrology
section.
Impact 4.12-4: Open Bodies of Water JOCMP, A-1a, None required. OCMP, A-1a,
May Become Breeding Areas for A-1b, A-2, A-1b, A-2,
Mosquitoes. An Increase in the A-3, A4, A-3, A4,
Mosquito Population Could Adversely |A-5a, A-5b, A-5a, A-5b,
Affect the Public Health and A-6 and A-6

Utili

Impact 4.13-1: Potential for Long-

determine a fair-share cost program for reimbursement by gravel operators and any other affected
parties.

Mitigation Measure 4.13-2b (A-1a, A-1b, A-2, A-3)

None required.

OCMP, A-1a, None required. OCMP, A-1a,
Term impacts to Open Space and A-1b, A-2, and A-1b, A-2,
Recreational Opportunities in the A-3, A4, and A-3, A-4,
Lower Cache Creek Area A-5a, A-5b, A-5a, A-5b,
and A-6 and A-6
Impact 4.13-2; Potential Increase in OCMP, A-1a, Mitigation Measure 4.13-2a (OCMP, A-4, A-5a, A-5b, A-6) OCMP, A-1a,
Demand for Public Services A-1b, A-2, and A-1b, A-2,
A-3, A4, Norne required; however, the following is recommended; and A-3, A-4,
A-5a, A-5b, A-5a, A-5b,
and A-6 The County shall identify the costs of implementing the poficies contained in the OCMP, and and A-6

LS = less than significant
S = significant
SU = significant and unavoidab

OCMP = Draft Off-Channel Mining Plan and Implementing Ordinances

le

A-1a = No Project (Existing Conditions)

A-1b = No Project (Existing Permits and Regulatory Condition)

A-2 = No Mining (Alternative Site)

A-3 = Plant Operations Only {Importation)

A-4 = Shallow Mining (Alternative Method/Reclamation}

A-5a = Decreased Mining (Restricted Allocation)

A-5b = Decreased Mining (Shorter Mining Period)

A-6 = Agricultural Reclamation (with Mining Operations as Proposed)
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ENVIRONMENTAL IMPACT REPORT for
OFF-CHANNEL MINING PLAN
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INTRODUCTION

The California Environmental Quality Act requires public agencies to report on and monitor
measures adopted as part of the environmental review process (PRC Section 21081.6).
This Mitigation Monitoring Plan (MMP) is designed to ensure that the measures identified
in the-Off-Channel-Mining-Plan’EIR are fully implemented. The MMP describes the actions
that must take place as a part of each measure, the timing of these actions, who is
responsible for implementation, and the agency responsible for enforcing each action.

For most of the measures noted in this MMP, the County has ultimate responsibility for
implementation of mitigation measures. Therefore, it is recommended that the Resources
Management Coordinator of the Community Development Agency be assigned chief
monitor and be responsible for assigning monitoring actions to responsible agencies. The
Resources Management Coordinator would track the overall progress of each action.

If another agency or entity is responsible for implementation, it is recommended that the
Resources Management Coordinator contact these agencies or entities and request
detailed information to be appended to this Plan, in order to ensure coordination in
monitoring and reporting.

As required by Section 21081.6 of the PRC, the Yolo County Community Development
Agency is the "custodian of documents and other material” which constitute the “record of
proceedings” upon which a decision to adopt the OCMP was based. Inquiries should be
directed to:

David Morrison, Resources Management Coordinator,
Yolo County Community Development Agency
(916) 666-8041

The location of this information is:

Yolo County Community Development Agency
292 West Beamer Street
Woodland, California 95695

In order to assist implementation of Off-Channel Mining Plan EIR mitigation measures, the
Plan has been formatied as a table with the following information:

Impact - listed verbatim in order of the EIR;

OCMP Mitigation Measures - listed verbatim in order of the EIR;
Reporting/Monitoring Requirement - applicable milestones;
Responsibility for Compliance - applicable entity;

Method of Compliance - how actions will be implemented,
Enforcement - how implementation of action will be assured; and
Checkoff - verification of implementation.

* - * [ L > -

County of Yolo OCMP EIR Responss to Comments
June 14, 1996 B-1 Mitigation Monitoring Plan
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0 MITIGATION

ORIN

Reporting/ Responsibility
Environmental Impact Mitigation Measures Monitoring for g:) e’:‘h?ii;z; Enforcement Dg:;?lc'f?ﬁ;
Requirement | Compliance P nitials

Impact 4.2-1; Consistency
with Yolo County General

Mitigation Measure 4.2-1a

Reclamation of agricultural fands fo other uses, however, is discouraged,
wherever agricultural reclamation is feasible.

Plan None required. However, the amendment to draft OCMP Objective 5.3-1 | Prior to Mining Planning Adoption of incorporate into
proposed in Mitigation Measure 4.2-5a would reinforce Impilementation OCMP OCMP
Strategy #2 of the Capay Valley Area Plan by encouraging the reclamation
of fand within the Capay Valley Area to agricuitural uses (i.e., areas of
creek maintenance). This action would enhance the compalibility of the
OCMP with the Capay Valley Area Plan.

impact 4.2-2: Consistency Mitigation Measure 4.2-2a

with the Yolo County Zoning

Ordinance and County Code | The following sections of the Yolo County Zoning Ordinance shall be Prior to Mining Planning Add Incorporate into
amended to implement the OCMP and its implementing ordinances: Amendment to | Zoning
Sections 8-2.404(g), 8-2.404(j), 8-2.604(n), 8-2.2311, 8-2.2312(a}, and 8- Zoning Ordinance
2.2312(b). New sections shall be added to the Yolo County Zoning Ordinance
Ordinance at Section 8-2.404 (to address land use contracts in the A-P
Zone}, and at 8-2.23.8 (to address the Special Sand and Gravel Combining
Zone [SGRY).

Impact 4.2-3: Consistency None Required.

with the State Mining and

Reclamation Act (SMARA)

and the State Mining and

Geology Board Reclamation

Regulations

Impact 4.2-4: Consistency None Required.

with the Regional Water

Quality Control Board's Basin

Plan

Impact 4.2-5: Consistency Mitigation Measure 4.2-5a

with the RCD Agriculture

Policies None required. As an improvement measure, however, it is recommended |Prior to Mining Planning Adoption of Incorporate into
that the following fanguage be added to Objective 5.3-1 of the OCMP: oCcMmP OCMP

Impact 4.2-6: Compatibility
with Existing and Planned
Land Uses

None required.




o

Reporting/

Mining/Reclamation
Application

clarification would indicate that if a property is sold or transferred, the
tonnage atlributed fo that properiy transfers as well. If that fonnage is still
processed at the original plant site pursuant to the original permit approval,
no additional environmental assessment or permits would be required. If
that transferred tonnage is processed elsewhere, additional analysis and
approvais would be required.

Responsibility
Environmental Impact Mitigation Measures Monitoring for éﬂoﬁh?g;z; Enforcement D:t?;::t(i);fls
Requirement Compliance P
Impact 4.2-7. Change in None required at the program level.
Land Use Intensity
Impact 4.2-8: Land Use None required.
Incompatibility Due to
Changes in the Creek
Boundary
Impact 4.2-9: Land None required.
Disturbance During Mining
Impact 4.2-10: Potential for | Mitigation Measure 4.2-10a
Additional Mining Above That
‘Which Is Currently Known The final OCMP boundaries shall be defined as including only those 2,932 |Prior to Mining Planning Adoption of Incorporate into
acres (including a 45-acre borrow area) presently under consideration for OCMP OocmMmP
rezoning.
Impact 4.2-11: Potential Mitigation Measure 4.2-11a
impacts from the Future Sale
or Transfer of Property The OCMP and its implementing ordinances shall be expanded and Prior to Mining Planning Adoption of incorporate into
Included within a Current clarified to address the issue of transferability of mining permits. The OCMP OCMP

Impact 4.2-12: Compatibility
with Watts-Woodland Airport
Comprehensive Land Use
Plan

None required at the program level.
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Reporting/ Responsibility
Environmental Impact Mitigation Measures Monitoring for &ﬁhﬁgm Enforcement Dgtt;?l‘:':i(tt;gs
Requirement Compliance P

Impact 4.3-1: Potential for
Damage from Seismic
Shaking

Mitigation Measure 4.3-1a

The following performance standards shall be added to the Aggregate
Resources Element of the OCMP and its implementing ordinances.

Performance Standard 2.5-25: Improvements, including the construction of
buildings, roadways or other public facilities proposed for construction in
reclaimed mining pits shall require a geotechnical investigation of the
stability of fills conducted by a qualified and licensed geotechnical
engineer. A report on the results and recommendation of the investigation
shall be submitted to the Yolo County Community Development Agency
prior to the issuance of building permits. The recommendation of the
geotechnical investigation shall be fully implemented by the applicant.

Performance Standard 2.5-26: Backfilled mining areas and slopes shall be
inspected by the Yolo County Community Devefopment Agency following
strong seismic shaking events. Observable damage shall be reported fo
the landowner. If the YCCDA determines that the damage requires repair
to meet the intended use of the reclaimed land, the landowner shalf
perform the required repairs.

Performance Sfandard 2.5-27: The cost of implementing recommendations
for repair of reclaimed land caused during earthquakes or other natural
events shall be met through application of confingency costs provided for
by the project's financial assurances as required by SMARA.

The following performance standard of the OCMP shalf be modified as
follows:

Performance Standard 5.5-3: The operator shall retain a licensed Land
Surveyor fo resurvey any areas reclaimed to agricultural usage after the
first two (2) crop seasons have been complefed. Any areas where settliing
has occurred shall be re-leveled fo the field grade specified in the approved
reclamation.

Post-Reclamation

Ongoing -
Following Strong
Seismic Shaking
Event

Ongoing - Mining
and Reclamation

Following
Completion of 2
Crop Seasons

Applicant

Planning

Applicant

Planning

Submittai of
Geotechnical
Report

Inspection

Application of
Contingency
Costs

Resurvey and
Re-leveling

Require as
Permit Condition

Incorporate into
OCMP

Financial
Assurances

Require as
Permit Condition
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Environmental impact

Mitigation Measures

Reporting/
Monitoring
Requirement

Responsibility
for
Compliance

Method for
Compliance

Enforcement

Checkoff
Date/Initials

Impact 4.3-2: Potential
Impacts Related to Slope
Stability, Erosion, and
Sedimentation

Mitigation Measure 4.3-2a

The following performance standards of the OCMP shall be modified as
follows:

Performance Standard 2.5-4: During mining operations, a series of
benches may be excavated in a slope provided that the excavations are
made in compliance with the requirements of the state Mine Safety Orders
(California Code of Regulations, Title 8, Subchapter 17). The vertical
height and slope of benches constructed for permanent reclaimed slopes
shall not exceed maximum standards for the specific soil types presented
in California Code of Regulations, Title 8, Article 6. In general, vertical
cutslopes between benches shall not exceed four (4) feet in height in
topsoil and overburden sediments. Benching shall be allowed in cohesive
soil (clay, sandy or silty clay, clayey sil} only. Slopes above the elfevation
of groundwater (determined at the time of excavation by the level of
exposed water in the excavation) that exceed the maximum vertical height
shall be excavated and mainfained at slopes nol greater than 2:1. Slopes
located five (5) feet or less below the average summer low groundwater
level shall not be steeper than 2:1. Slopes located more than five {5} feet
below the average summer low groundwater level shail not be steeper
than 1:1 thorizontal to vertical).

Vertical cutsiopes in excess of four feet in height may be approved for
development of special habitat (e.q. bank swallows) if a site specific slope
stability analysis, performed by a licensed engineer, indicates that the
slope does not exceed critical height for the on-site soil conditions.
Projects proposing such slopes will be required to submit a long-term
maintenance plan to ensure that the function of the slopes as habitat is
met.

Performance Standard 2.5-16: Except where benches are used, all banks
above groundwatler level shall be sloped no steeper than 2:1
thorizontal:vertical). Proposed steeper slopes shall be evaluated by a
slope stability study, prepared by a qualified engineer. Slopes below the
groundwater level shall be no steeper than 1:1 (horizontal:vertical}. Slopes
located five feet or less below the summer low groundwater level shall not
be steeper than 2:1.

During Mining

Post-Reclamation

Planning

Planning

Submittal of
Slope Stability
Study

Submittal of
Slope Stability
Study

Require as
Permit Condition

Require as
Permit Condition
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Environmental Impact

Mitigation Measures

Performance Standard 2.5-17: Upon the completion of operations, grading
and revegetation shall minimize erosion and convey sform water runoff
from recilaimed mining areas to natural outlets or interior basins. The
condition of the land shall allow sufficient drainage fo prevent water
pockets or undue erosion. Natural and storm water drainage shall be
designed s0 as to prevent fiooding on surrounding properties and County
rights-of-way.

Storm water runoff from mining areas shall be conveyed fo lowered areas
{detention basins) to provide detention of runoff generated during a 20-
year, one-hour storm event All drainage conveyance channels or pipes
(including spiilways for detention areas} shall be designed to ensure
positive drainage and minimize erosion. The drainage conveyance system
and storm water detention areas shall be designed and maintained in
accordance with Best Management Practices for the reduction of pollutants
associated with runoff from mined areas. The design and maintenance
procedures shall be documented in the Storm Water Pollution Prevention
Plan required for mining operations. The drainage system shall be
inspected annually by a Registered Civil Engineer, Registered Geologist, or
Certified Erosion and Sediment Control Specialist to ensure that the
drainage system is functioning effectively and that adverse erosion and
sedimentation are not occurring. The annual inspection shall be
documented in the Annual Mining and Reclamation Report.

Performance Standard 2.5-18: Al final reclaimed slopes shall have a
minimum safely factor equal to or greater than the critical gradient as
determined by an engineering analysis of the slope stability. Final sfopes
less than five (5) feet below the average summer low groundwater level
shall be designed in accordance with the reclaimed use and shall not be
steeper than 2:1. Reclaimed wet pit slopes located five (5) feet or more
below the average summer low groundwater level shall not be steeper
than 1:1 (horizontal:vertical), in order to minimize the effects of
sedimentation and biological clogging on groundwater flow, to prevent
stagnation and fo protect the public heaith.

Reporting/ Responsibility
Monitoring for &im:g :ge Enforcement Dgt};?; ‘i(tn?;fls
Requirement Compliagfg P
Prior to Planning Submittal of incorporate into
Reclamation and Storm Water | Annuai Mining
then Ongoing Pollution and
{Annually) Prevention Reclamation
Plan/Annual Report
Inspection
Prior to Planning Submiftai of ] Require as
Reclamation Slope Stability |Permit Condition
Study
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Environmental Impact

Mitigation Measures

Reporting/
Monitoring
Requirement

Responsibility
for
Compliance

Method for
Compliance

Enforcement

Checkoff
Date/initials

The maximum slope angle for all final reclaimed slopes shall be determined
by slope stability analysis performed by a licensed and qualified civil or
geotechnical engineer and submitted with any mining and reclamation
application for review by the Yolo County Communily Development Agency
(YCCDA). The slope stability analysis shall conform with industry standard
methodologies rotational siope faflures under static and pseudostatic
(seismic) conditions. The minimum factor of safety for all design
reciamation slopes located adjacent to levees or below existing structures
shall not be less than 1.5 for static and 1.1 for pseudostatic (seismic)
conditions. Other reclamation slopes shall meet a minimum facior of safety
that is consistent with the post-reclamation use proposed for the mining
area.

Performnance Standard 2.5-21: The grading of final slopes, the
replacement soil, and associated erosion control measures shalf take place
prior to November 1 in areas where mining has been completed. To
minimize erosion, the finish grading of mining pit siopes above the average
seasonal high groundwater level, with the exception of the location of
designated haul roads, shall be performed as soon as practical after the
completion of mining of overburden and unsaturated aggregate resources.
A drought-tolerant, weed-free mix of native and non-nalive grass species
shall be established on slopes prior to November 1 or alternate erosion
control {mulch or netting) shall be placed on exposed soil on the slopes
prior to this date. Phasing of mining to minimize the length of exposed
mining slopes during the rainy season is encouraged.

Mitigation Measure 4.3-2d
An application for construction shall be filed with the California Division of

Safety for Dams and approved prior fo start of construction for any new
dam that falls under the State jurisdiction for safety.

During Mining

Prior to Mining

Planning

Planning and
California
Division of
Safety of
Dames

Submittal of
Mining and
Permit
Application

Submittal of
Application for
Construction

Require as
Permit Condition

Require as
Permit Condition




Environmental impact

Mitigation Measures

Reporting/

Responsibility

Impact 4.3-3: Potential for
Erosion from Surface Water
Discharge, Including "Pit
Capture”

Mitigation Measure 4.3-3a
The following text shall be added to Action 4.4-2;

Action 4.4-2: Designate the streamway influence boundary described in
the Technical Studies as part of the Off-Channel Mining Plan. The
boundary describes the general area of the creek subfect to meandering,
as defined by the historical activities of the channel. The streamway
influence boundary also defines the area where in-stream and off-channel
issues overiap and are addressed in each both plans. Whereas the
streamway influence boundary shall be recognized as representative of
historical conditions, the current hydraulic conditions of creek shall be
considered in decision-making regarding channef and floodplain
management.

Action 4.4-3 of the OCMP shall be replaced by the following action:

Action 4.4-3; Evaluation of proposed significant modifications to the flood
plain, including off-channel mining areas, shail be made with reference to
the channel improvement strategy and guidelines presented in the Cache
Creek Resource Management Plan. This would ensure a consistent frame
of reference and allow consideration of such modifications in the context of
an integrated creek management program.

Action 4.4-6 shall be amended as follows:

Action 4.4-6: Allow for the design of spillways or other engineered features
that provide controlled flooding of off-channel mining pits during flood
events which exceed the 100-year flood event.

Performance Standard 4.5-1 shall be amended as follows:

Performance Standard 4.5-1: All off-channel surface mining operations
shall be provided with a minimum one-hundred (100) year flood protection
(including a minimum of three feet of freeboard above the 100-year flood
elevation). Off-channel excavations shall be designed to minimize the
possibility of levee breaching and/or pit capture.

s Method for Checkoff
Monitoring for . Enforcement o
Requirement Compliance Compliance - Datef/Initials
Prior to Mining Planning Adoption of Incorporate into
OoCMP OCMP
Prior to Mining Planning Adoption of Incorporate into
OCMP OCMP
Prior to Mining Planning Submittal of  |Reguire as
Mining and Permit Condition
Reclamation
Application
Prior to Mining Planning Submittal of  |Require as
Mining and Permit Condition
Reclamation
Application
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demonstrated that a smaller distance would not adversely affect channel
stability. Under no circumstances shall the setback be less than two-
hundred (200) feet. The evaluation of the potential for adverse effects of
bank erosion or faflure of the land separating pits located less than 700 feet
from the active channel shall include, at minimum, the following analyses:

« The 200-foot setback area shall not include portions of the former
historic active floodplain or formerly mined lands separated from the
active channel by levees or unmined areas less than 200 feet wide
{measured perpendicular to the active channel).

« Identification of the former historic positions of the Cache Creek
channels as delineated in the CCRMP Technical Studies, and
determination if proposed project is located within the limits of the
historic channel.

« Description of current channel hydraulic conditions (based on existing or
site-specific hydraulic models) for the Cache Creek channel adjacent to
the site and extending not less than 1,000 feet upstream and
downstream of the site.

* Determination of erosion potential of stream bank adjacent to the site
made on the basis of stream flow velocity and estimated shear stress on
bank materials during 100-year flood flows and historic patterns of
erosion.

« Analytical slope stability analysis in conformance with Performance
Standards 2.5-16 and 2.5-18. This siope stability analysis of the slopes
separating the mining area from the creek channel shall include
evaluation of stability conditions during 100-year flood flows in the
channel.

= Future proposed bank stabilization designs, if recommended, shall not
conflict with channel design recommendations of the Cache Creek
Resource Management Plan unless approved by the Technical Advisory
Committee.

Reporting/ Responsibility
Environmental Impact Mitigation Measures Monitoring for &iﬁh?; ;‘;; Enforcement Dg{:& ‘;gﬂ;s
- - Requirement Compliance P a
Performance Standard 4.5-2 shall be deleted from the OCMP. Prior to Mining Planning Adoption of Delete from
OCMP OCMP
Performance Standard 4.5-3 shall be amended as follows:
Performance Standard 4.5-3: Proposed off-channel excavations within the |Prior to Mining Planning Submittal of | Require as
streamway influence boundary shall be set back a minimum of seven- Slope Stability | Permit Condition
hundred (700) feet from the existing channel bank, unless itis . Study
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Reporting/

Responsibility

The annual report shall include recommendations for remedial action for
identified erosion problems. Folfowing reclamation, the YCCDA shalf
inspect the land separating the mining areas and creek channel every five
years. Observable damage shall be reported to the property owner. If the
YCCDA determines that damage requires repair to meet the intended
performance of the separator, the property owner shall perforrn the required
repairs.

Environmental Impact Mitigation Measures Monitoring for g;;h?fi for Enforcement Dc{'?[‘:lfgﬁ]
Requirement Compliance pliance ate/initials
) The following performance standard shall be added to the OCMP and
implementing ordinances:
Performance Standard 4.5-8: Financial assurances for off-channel mining | During Mining and } Property Application of |Financial
operations which include mining within 700 feet of the active channel of Reclamation Owners Contingency |Assurances
Cache Creek shall include adequate funding for maintenance during the Costs
mining and reclamation period of any bank stabilization features approved
for the mining permit. Maintenance of the bank stabilization features
following the completion of reclamation shall be the responsibility of the
property owners under the Cache Cresk Resource Management Plan.
The condition of flood protection structures and the infegrity of the land Annually During | Property Inspection and | Incorporate into
within the approved sethack zone separating the mining areas and the Mining and Every |Owners and Report OCMP and
stream channel shall be inspected annually by a licensed engineer and Five Years Planning Require as
reported to the Yolo County Community Development Agency. Following Permit Condition
Reclamation

Impact 4.3-4; Decreased
Auvailability of Aggregate

Resources

None required.
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Environmental Impact '

Mitigation Measures

Reporting/
Monitoring
Requirement

Responsibility
for

Method for
Compliance

Enforcement

Checkoff
Datefinitials

Compliance

Impact 4.4-1: Potential
Impacts to Groundwater
Levels, Rate of Flow, and

Direction of Flow

Mitigation Measure 4.4-1a

Performance Standard 3.5-1 included in the QCMP shall be as follows:

Performance Standard 3.5-1: The area of backfilled off-channel
excavations extending below the groundwater table shall be minimized fo
reduce changes fo groundwater levels and flow. Backfilled pits shall be
oriented with regard to the direction of groundwater flow to prevent
localized obstructions. If a backfilled off-channel excavation is proposed fo
penetrate either fifly (50) feet or one-half (¥} into the saturated thickness of
the shallow aquifer, then at least six months prior to the commencement of
excavation below average high groundwater level the applicant shall
demonstrate in a manner consistent with the Technical Studies, that the pit
design would not adversely affect active off-site wells within one-thousand
(1,000) feet of the proposed pit boundary. If the application includes a
series of backfilled pits, then the applicant shall also demonstrate that the
cumulative effects of the multiple backfilled pits would not adversely affect
groundwater flow, if there are any active off-site wells within one-thousand
(1,000} feet of the pit boundaries.

The applicant shall demonstrate, using MODFLOW.,! (or a similar mode! of
equal capability and proven reliability, as approved by the Yolo County
Community Development Director) that the proposed pit design will not
adversely impact active off-site well within 1,000 feet of the proposed pit
boundary or results in well failure. Average, historic low groundwater
leveis, which represent the condition of maximum threat to water levels in
the subject well, shall be used for this simulation. If an adverse impact
were identified by the MODFLOW (or other selected model) simulation, the
mining and reclamation plan will be modified or the applicant shall submit a
written agreement that the well owner has agreed to relocate or redesign
the well, or accept the potential impact (at no expense to the County)

Prior to Mining

Planning

Submittal of
Groundwater
Flow
Simulation

Modification of
Mining and
Reclamation
Plan or
Submittal of
Written
Agreement

would vary with depth after reclamation.

"MODFLOW is a three-dimensional finite difference model used to simulate groundwater flow. A three-dimensional model would be necessary since aquifer permeability
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Reporting/ Responsibility
Environmental Impact Mitigation Measures Monitoring for Cn?;;h?ii:‘z: Enforcement Dgtgiﬂ;t?;fls
Requirement Compliance P

In addition, the following performance standards shall be added to the
QCMP:
Performance Standard 3.5-16: Site-specific aquifer testing shall be Prior to Mining Environmental |Aquifer Approval of Well
conducted, if needed, to determine aquifer properties for the required Health Testing and Instaliation
modeling. Well Survey
Performance Standard 3.5-17: A well survey shall be conducted and all Prior to Mining Well Survey  |Incorporate into
wells within 1,000 feet of the limits of mining plotted on a scaled map. and Statement |Mining and
Each property owner owning a parcel(s) within 1,000 feet of the proposed from Property {Reclamation
limits of wet pit mining shall be contacted and queried about wells that may Owners Plan
be located near the wet pit mining area.

Impact 4.4-2: Potential Mitigation Measure 4.4-2a

Degradation of Water Quality

During Aggregate Mining and | Mitigation of potential water quality impacts would be addressed as

Reclamation described in the flowchart presented as Figure 4.4-9. The OCMP and
implementing ordinances shall be modified as described below.
Poliution Prevention
Performance Standard 3.5-6 of the OCMP and the associafed ordinance As required in Environmental |Submittal of {Require as
shall both be modified as follows: Performance Health Capture Zone |Permit Condition

Standard Analysis and
Hydrogeologic
Report

If any off-channel excavation proposes fo extend below the level of
seasonal high groundwater , then six months prior to the commencement
of excavation below average high groundwater level the applicant shall
identify and locate alf off-site municipal wells within 1,000 feet and all
domestic wells within 500 feet of the proposed wet pit mining boundary If
active wells are identified, well characteristics (pumping rate, depth, and
locations of screens) shall be determined. If wells are not located within
1,000 feet, the pre-mining impact evaluation would be considered
complete.




cl-g

Environmental impact

Mitigation Measures

Reporting/
Monitoring
Requirement

Responsibility
for
Compliance

Method for
Compliance

Enforcement

Checkoff
Date/Initials

If wet pit mining is proposed within 1,000 feet of a municipal water supply
well or within 500 feet of a domestic water supply well, a capture zone
analysis shall be conducted using the U.S. Environmental Protection
Agency model WHPA (or a similar mode/l of equal capability and proven
reliability, as approved by the Yolo County Community Development
Director). The simulation shall assume 30 days of continuous pumping of
the water supply well (at its maximum probable yield) under analysis. A
mining setback shall be established so that the capture zone and the pit do
not coincide. Alternatively, the applicant shall submit a written agreement
that the well owner has agreed to relocate or redesign the well (at no
expense to the County). The analysis shall be prepared and signed by a
Registered Professional Engineer or Certified Hydrogeologist and
submitted to the County for review and shall be submitted to, and approved
by, the County at least six months prior to commencement of excavation
below the seasonal high groundwater level.

Any new drinking water weils proposed for installation within 1,000 feet of a
proposed wet pit mining area shall be subject to review by the Yolo County
Environmental Health Department. The County shall determine, based on
site-specific hydrogeology and available water quality data, whether to
approve the proposed well installation.

The County may retain appropriate staff or a contract consuitant to provide
third party critical review of all hydrogeologic reports related to mining
applications.

Performance Standard 3.5-3 of the OCMP and the associated ordinance
shall be replaced with the following Performance Standard:

Surface water shall be prevented from entering mined areas, through
penimeter berms or difches and grading. Appropriate erosion controf
measures shall be incorporated into all surface drainage systems.
Drainage and detention facilities within the proposed mining areas and
vicinity shall be designed to prevent discharges to the wet pits and surface
water conveyances (i.e. creeks and sloughs) from the 20 year/1-hour storm
orless. For events greater than the 20 year/1 hour storm, runoff from
around the perimeter of the mining areas should be directed to surface
water conveyances. Runoff from within the lowered mining area shall be
directed away from wet pits to detention/infiltration areas. Drainage plans
shall not rely solely on difches and berms fo direct runoff away from the wet
pit. Without proper maintenance, berms and ditches may deteriorate with
time and become ineffeclive. Drainage plans shall emphasize grading of
disturbed areas that results in broad gentle slopes that drain away from the
pits. Grading plans shall be reviewed by the Counly fo evaluate
compliance with drainage plan objectives prior to project approval.

Prior to Mining

Planning

Submittal of
Grading and
Drainage
Plans

Require as
Permit Condition
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Environmental Impact

Mitigation Measures

Reporting/
Monitoring
Requirement

Responsibility
for
Compliance

Method for
Compliance

Enforcement

Checkoff
Dateflnitials

In addition, a restriction shall be recorded on the deed that requires berms
and ditches to be permanently maintained in a condition consistent with the
final approval. The deed restriction shall require an inspection easement
which allows County staff or other authorized personnel access for
inspection of the berms and ditches. If the County determines that
evidence of damage to these facilities exists, the County shall require that
the owner have an inspection report for the property prepared by a
registered geologist or professional engineer. The inspection report
including recommendations for corrective action, if needed, shall be
submitted to the Yolo County Community Development Agency. The
property owner shall be required to implement recommended corrective
action, if any.

Performance Standard 2.5-8 of the OCMP and the associated ordinance
shall be maodified as follows:

Unnecessary personnel shall be excluded from off-channel excavations.
Open pits shall be fenced with a 42-inch minimum, four strand barbed wire
fence or the equivalent, prior to the commencement of excavation, during
excavation, and during reclamation. Fencing may enclose the property of
which mining is a part, the mining site, or both. In addition, signs shall be
installed at the project site boundaries and access road, indicating that the
excavation area is restricted. Additional security (e.g., gates with
protected locks and wing fences to prevent drive-arounds) shall be
provided at all vehicular access routes. The fencing and gates shall be
maintained throughout the mining and reclamation period and after
completion of reclamation. A requirement shall be recorded on the deed of
the property which requires the landowner to maintain fences and gates.

Performance Standard 3.5-5 of the OCMP and the associated ordinance
shall be modified as follows:

At least one toilet shall be provided for each off-channel mining operation.
Chemical toilets shall be properly maintained and serviced regularly.
Permanent toilets shall be properly engineered and the design approved by
both the Yolo County Building Official and the Environmental Heaith
Department prior to installation. Al on-site water storage facilities shall be
labeled “potable” or "non-potable.”

The potential for water quality degradation resulting from operation of
motorized watercraft is adequately mitigated by Performance Standards
3.5-10and 2.5-8.

Prior to Mining

Ongoing

Prior to Mining

Prior to Mining

Planning

Applicant

Building and
Environmental
Health

Planning

Submittal of
Inspection
Report

Submittal of
Mining and
Reclamation
Application

County
Approval

Adoption of
OCMP

Deed Restriction

Require as
Permit Condition

Require as
Permit Condition

Incorporate into
OCMP
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overburden. At a minimum, the groundwater level monitoring program shall
consist of three monitoring wells, with at least one well upgradient of the
wet pit and one well downgradient of the wel pit. Monitoring programs for
proposed mining areas exceeding 100 acres (fofal proposed mining area
over the life of the project} shall include one additional well for each 100
acres fo be mined. Therefore, proposed mining areas of 1 fo 99 acres
would require 3 wells, 100 to 199 acres would require four wells, 200 to 299
acres would require 5 wells, and so on. These wells shall be distributed
through the vicinity of the proposed mining area and used for groundwater
level measurements. Groundwater levels shall be collected from the
monitoring wells on a quarterfy basis for six months prior to mining and for
the duration of the mining period. All wellheads shall be surveyed with
horizontal and vertical control to allow calculation of groundwater elevations
and development of groundwater contour maps. Groundwater levels shaif
be measured with an accuracy of plus or minus 0.01 foot, at minimum.

: Reporting/ Responsibility
Environmental Impact Mitigation Measures Monitoring for &fg“:; ::; Enforcement Dgtt;?lf:i(gg
Requirement Compliance P fals
The potential for eutrophication of the wet pit lakes would be adequately Prior to Mining Planning Adoption of incorporate into
mitigated by Performance Standards 2.5-18 and 3.5-11 (discussed in OCMP OCMP
Impact 4.4-3).
Performance Standard 2.4-11 of the OCMP and associated ordinance shall | Prior to Mining Planning Adoption of Incorporate into
be deleted. OCMP OCMP
Monitoring
Performance Standard 3.5-4 of the OCMF and the associated ordinance
shall be modified as follows:
All surface mining operations that propose off-channel excavations Quarterly Applicant Submittal of Require as
extending below the groundwater table shall develop and maintain a Beginning Six Groundwater | Permit Condition
groundwater monitoring program consisting of two components; water level |Months Prior to Monitoring
measurements and water qualily testing. A groundwater level monitoring | Mining Through Program
program shall be initiated at least six months prior to removal of Duration of Mining Results
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. Requirement Compliance P
Water quality in the vicinity of each active wet pit mining location would be | As required within | Planning and Submittal of  [Require as
evaluated by analyzing samples from selected monitoring wells (one Performance Environmental |Groundwater |Permit Condition
upgradient and one downgradient} and wet pit surface water sampling Standard Health Monitoring
locations. Since mining would be conducted in phases over a relatively Program
long period of time, pit boundaries would change with time. Selection, and Results

installation if necessary, of downgradient monitoring wells, which would be
critical fo adequately characterize the groundwater quality in the vicinity of
the wet pits, would be proposed by the applicant for review and approval by
the County. The selected monitoring wells shall be installed and sampled
at least six months prior to removal of overburden. The downgradient wells
shall be located as near to active wet pit mining areas as is practical. The
upgradient wells shall be located an adequate distance from the proposed
mining area to ensure that effect of the wet pit on water quality in the well
would be negligible. The water samples from the wet pit shall be collected
in @ manner so as o ensure that they are representative of water quality
within the wet pit. The minimum sampling schedule and required analyses
are described below.

Groundwater level and pit water surface level measurements:
Quarterly in all wells for the duration of mining and reclamation.

For proposed wet pit mining, sample collection and analysis of physical,
chemical, and biological constituents shall be conducted according the
following specifications:

@ Prior to removal of overburden- One upgradient and one downgradient
well shall be sampled at least six months prior to removal of overburden
and again at the start of excavation. The samples shall, at minimum, be
analyzed for general minerals, inorganics, nitrates, total petroleum
hydrocarbons (TPH) as diesel and motor oil, benzene, toiuene,
ethylbenzene, and xylenes (BTEX), pesticides (EPA 8140 and 8150),
and coliform (with E. coli confirmation).
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® During wet pit mining and active reclamation- The wet pit shall be

sampled semi-annually for the duration of mining and active
reclamation. The samples shall, at minimum, he analyzed for general
minerals, inorganics, nitrates, TPH as diesel and motor oil, BTEX,
pesticides (EPA 8140 and 8150), and coliform (with E. coli
confirmation).

One upgradient and one downgradient well shall be analyzed, at
minimum, for general minerals, inorganics, nitrates, TPH as diesel and
motor oil, BTEX, pesticides (EPA 8140 and 8150), and coliform {with E.
coli confirmation). The wells shall be sampled according to the following
schedule:

0-2 years: Semi-annually
2 years to completion of reclamation: Annually

After active reclamation- One year after all heavy equipment work has
been compileted in the vicinity of the pit, the TPH and BTEX analyses
may be discontinued. The wet pit and one upgradient and one
downgradient well shall be sampled and analyzed for pH, temperature,
nutrients (phosphorus and nitrogen), total dissolved solids, total coliform
(with E. coli confirmation), and biological oxygen demand. This
monitoring shall be conducted every two years for a ten year period after
completion of reclamation.

A report to the Yolo County Community Development Agency and
Department of Environmental Health shall be submitted within 30 days of
the required groundwater testing.

If, at the completion of the mining and reclamation period, water quality has
not been impacted, all monitoring wells shall be destroyed in accordance
with California Department of Water Resources Well Standards (DWR,
1991). If the County or other agency wishes to maintain the wells for future
waler resources evaluation, selected wells could be preserved for this use.
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The County may retain appropriate staff or a contract consultant to provide
third party critical review of all hydrogeologic reports related to monitoring.
Data Evaluation/Corrective Action
The following performance standard shall be added to the Water
Resources Element of the OCMP and implementing ordinance.
PS. 3.5-16: Monitoring during the mining and reclamation period shall be |Prior to Mining Planning Proof of Financial
a condition of the permit. A performance bond shall be acquired to ensure Performance |Assurances
that monitoring continues for ten years after the completion of reclamation. Bond
Action 3.4-4 of the OCMP shall be modified as follows:
The Yolo County Community Development Agency shall designate staff Ongoing on an Planning Submittal of Incorporate into
and resources to coordinate with City, County, regional, State, and Federal | As-Needed Basis Groundwater |OCMP
agencies that may wish to receive copies of data generated from the off- Database
channel mining operations, including the towns of Capay, Esparto, Yolo,
and Madison, the city of Woodland, and the Yolo County Flood Control and
Water Conservation District, the Water Resources Agency, the Central
Valley Regional Water Quality Control Board, and the California
Department of Water Resources. The data base shall be expanded to
include other relevant sources of information, so that it can be used as
reference material for regional water planning efforts.
Additional tests and analysis shall be required only if a new condition is During Mining Planning and Submittal of Require as
recognized that may threaten water quality or resuits of previous tests fall CVRWQ CB Testing Permit Condition
outside allowable ranges. If at any time during the monitoring period, Results

testing results indicate that sampling parameters exceed Maximum
Contaminant Levels (MCLs), as reported in the California Code of
Regulations, or established background levels, a qualified professional
shall evaluate potential sources of the contaminants. The evaluation shall
determine the source and process of migration (surface or subsurface) of
the contaminants. A report shall be submitted to the regulatory agencies
(Yolo County Community Development Agency, the Yolo County
Department of Health Services, the Central Valley Regional Water Quality
Control Board, and the U.S. EPA) which identifies the source of the
detected contaminants and specifies remedial actions to be implemented
by the applicant for corrective action. If it is determined that the source of
water qualily degradation is off- site, and County and RWQCB are in
agreement with this conclusion, the applicant shall not be responsible for
corrective action.
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If corrective action is ineffective or infeasible, the responsible party must
provide reparation to affected well owners, either by freatment of water at
the wellhead or by procurement of alternate water supply.
Analysis of environmental impact for projects in the vicinity of the wet pits
shall include consideration of potential water quality impacts on the open
waler bodies.

Impact 4.4-3: Potential Mitigation Measure 4.4-3a

Degradation of Water Quality

after Reclamation of Mined In addition to the policies included in the OCMP, the following mitigation

Lands measures shall be implemented:
The potential for eutrophication and biological degradation of wet pit lakes | Prior to Mining Planning Adoption of incorporate into
would be adequately mitigated by Performance Standards 2.5-18 and 3.5- OCMP OCMP
11, and Mitigation Measure 4.4-2a.
The potential for iflegal discharges to occur would be adequately mitigated | Prior to Mining Planning Adoption of Incorporate into
by Mitigation Measure 4.4-2a. OCMP OCMP
Performance Standard 3.5-10 of the OCMP shall be modified as follows: | Prior to Mining Planning Adoption of Incorporate info

OCMP OCMP

Only motorized dredges shall be aflowed on the wef pit Jakes. All other
fuel-powered (gasoline or diesel) watercraft shall not be used on the wet pit
lakes. Electric-powered boats would be permissible.

The pofential impacts associated with illegal operation of watercraft in the
iakes is adequately mitigated by the requirement for fencing and locked
gates, discussed above (Performance Standard 2.5-8).

The potential impacts associated with groundwater quality degradation
would be partially mitigated by implementation of the monitoring program
described in Mitigation Measure 4.2-2. In addition, the following
Performance Standard shall be added to the OCMP and implementing
ordinance:
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for organic content, pH, dissolved oxygen conlent, dissoived carbon
confent, and total mercury. In addition, samples of predatory fish
(preferably, largemouth bass) shall be collected and analyzed for mercury
content. If the initial sampling indicates either of the following conditions,
the County shall perform verification sampling:

« Average concenirations of total mercury in excess of 0.000012 mg/ in
the water;

» Average mercury levels in fish samples in excess of 0.5 mg/kg.

If verification sampling indicates exceedance of these mercury criteria, the
County shall approve reclamation of mining areas fo permanent lakes Only
if the average level of mercury in fish collected from the existing mining pits
is shown to be equal to or less than ambient {background) mercury levels
determined from a representative sample of similar species of fish (of
similar size) collected in the Cache Creek channel within the planning area.
The determination of the ambient mercury level shall be performed by the
County within six months after approval of the OCMP and paid for by the
mining permit applicants on a fair-share basis. After ten years, the County
shall evaluate available data to determine any significant change in

ambient concentrations of mercury in fish within the Cache Creek channel.

MITIGATION MONITORIN
Reporting/ Responsibility
Environmental Impact Mitigation Measures Monitoring for cllﬂ ethclei for Enforcement Dc:';df:ﬁ’
Reqguirement Compliance ompliance atefinttials
Overburden and processing fines shall be used whenever possible to During Planning and Submittal of Require as
support reclamation activities around reclaimed wet pits. These materials }Reclamation Environmental | Soil Samples | Permit Condition
may be used in reclamation activities without testing for agricuftural Health
chemicals. If topsoil (A-horizon soif), formerly in agricultural production, is
proposed for use within the drainage area of a weft pit, the soils must be
sampled prior to placement and analyzed for pesticides and herbicides
(EPA 8140 and 8150). Samples shall be coflected and analyzed in
accordance with EPA Test Methods for Evaluating Solid Waste
Physical/Chemical Methods, SW-846, Third Edition (as updated). Topsoil
that contains pesticides or herbicides above the Maximum Contaminant
Levels for primary drinking water {California Code or Regulations) shall not
be placed in areas that drain to the wet pits.
The following performance standards shall be added to the Water
Resources Element of the OCMP:
Prior to approval of reclamation of aggregate mining areas fo permanent As Required Planning, Submittal of  |Incorporate into
lakes, the Counly shall commission a sampling and analysis program, to be jwithin Environmental |Sampling and JOCMP
implemented in one existing wet pit mining area within the OCMP planning |Performance Health, Analysis
area, to evaluale the potential for increased methylmercury production Standard RWQCB, Program and
associated with wet pit mining and reclamation of mining areas to CDFG Mitigation
permanent lakes. The program shall include sampling of water and Plan as
sediments from the bottom of the existing pit and analysis of the samples Necessary
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In the event of approval of reclamation of mined areas fo permanent lakes,
each mining area to be reclaimed to a permanent lake as part of each
approved long-range mining plan shall be evaluated annually by the
landowner for five years after creation of the lake for conditions that could
result in significant methylmercury production. The annual evaluations
shall be conducted by a qualified aquatic biologist or limnologist and shall
include the following analyses:

» Lake condition profiling during the period June through September,
including measurements of pH, eH (or redox potential), temperature,
dissolved oxygen, and total dissolved carbon.

~ Collection of a representative sampfe of fish specimens (including
minimum of five predator fish if available} and analysis of the specimens
for mercury and content. Sampling and analysis shall be conducted
using methodologies which are consistent with the California State
Water Resources Control Board Toxic Substances Monitoring Program
procedures, or more stringent procedures.

* The results of the evaluation shall be summarized in a report and
submitted to the County. The report shall include a comparison of the
site specific data to available data on the background concentrations of
mercury in fish within the Cache Creek watershed, The County shall be
responsible for submitting the data on mercury levels in fish to the
California Department of Fish and Game and the Office of
Environmental Health Hazard Assessment for a determination of
whether a fish advisory should be issued.

+ If a fish advisory is issued, the owner/operator shall be required to post
warnings on fences surrounding the mining pit lakes which prohibit
fishing in the lakes an describe the fish advisory.

If the average fish specimen mercury content exceeds the statistically
verified ambient mercury concentrations for comparable fish species (of
similar size) collected within the CCRMP planning area for two consecutive
years, wet pit mining on property controlied by the mining operatorfowner
shall be suspended and the owner/operator shall either:

« Present a revised reclamation plan to the Yolo County Community
Development Agency which provides for filling the reclaimed lake to a
level five feet above the average seasonal high groundwater leve! with a
suitable backfill material, or
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« Present a mitigation plan to the Yolo County Community Development
Agency which provides a feasible and reliable method for reducing
methylmercury production or exposure to elevated mercury levels.
Potential mitigation could include permanent aeration of bottom levels of
the lake, alteration of water chemistry (increasing pH or dissolved
organic carbon levels), control of anaerobic bacteria populations, or
removal and repiacement of affected fish populations. The mitigation
plan would require approval by the Regional Water Quality Control
Board, Department of Fish and Game, and the Yolo County Department
of Environmental Health.
» The reclamation plan shall be medified to provide mitigation approved
for methyimercury reduction shall be applied to ail other mining areas
proposed for reclamation to permanent lakes within the reclamation
plan,
Impact 4.4-4. Loss of Water | Mitigation Measure 4.4-4a
from Aquifer Storage Due to
Evaporation Performance Standard 3.5-12 of the OCMP shall be modified as follows: Prior to Mining Planning Submittal of | Require as
Mining and Permit Condition
All permanent wet pits shall be reclaimed fo include valuable wildlife habitat Reclamation
to offset evaporation losses from wef pits. Application
Impact 4.4-5: Potential Mitigation Measure 4.4-5a
Impacts Associated with
Groundwater Recharge The County shall eliminate the following Actions and Performance Prior to Mining Planning Adoption of Delete from
Standards from the OCMP: Objective 3.3-2, Actions 3.4-2, 3.4-6 through OCMP OCMP
3 4-8, Performance Standards 3.5-7, 3.5-9, 3.5-14, and 3.5-15.
Impact 4.4-6: Potential Mitigation Measure 4.4-6a
Impacts Resulting from
Storm-Related Flooding The following performance standard shall be added to the OCMP: Prior to Mining Planning Submittal of  |Require as
Mining and Permit Condition
Performance Standard 4.5-8: Flood protection upgrades shall be Reclamation
completed in the vicinity of the mining and processing areas, if necessary, Application

to ensure profection from the 100-year flood event. Flood protection shall
be provided from flooding associated with overtopping of the alluvial
separators or levees along Cache Creek and all tributaries and drainage
channels (including, but not limited to, Willow Slough and Lamb Valley
Slough).
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The flood protection upgrades shall be designed and constructed to provide
the necessary 100-year protection without exacerbating downstream
flooding problems. Downstream flooding could be increased if floodplain
storage areas were removed from the drainage system by constructing
levees in areas where they did not exist before (or raising levees that are
overtopped in floods up to the 100-year event). Altemative flood
management design systems (potentially using detention basins, infiltration
galleries, and/or floodpiain sforage in noncritical areas) shall be required as

a condition of project approval.

The following performance standard shall be added to the OCMP:

Performance Standard 4.5-9: The County Floodplain Administrator shall
file for a Letter of Map Revision with FEMA, to update the FIRMSs affected
by channel maintenance activities and levee improvements with the
planning area every ten years.

Every 10 Years

Planning and
FEMA

Submittal of
Letter of Map
Revision

Incorporate into
OCMP

Impact 4.4-7: Potential
Impacts from Fiooding
Related to Dam
Failure

None required.

Impact 4.4-8: Potential
Impacts Associated with
Inundation of Dry Pits or
Lowered Reclaimed Surfaces
by High Groundwater
Conditions

Mitigation Measure 4.4-8a

The following performance standard shall be added to the OCMP and
associaled ordinance:

Performance Standard 3.5-16: The final distance between reclaimed
lowered surfaces and average high groundwater shall not be less than five
feet. The average high groundwater level shall be established for each
proposed mining area. The degree of groundwater level fluctuation vares
with location throughout the basin and within relatively small areas
(proposed mining sites). The determination of average high groundwater
level shall be conducted by a professional engineer or certified
hydrogeologist and shall be based on wet season water level elevation
data collected at the proposed site or adjacent areas with similar
hydrogeological conditions. Water level records prior to 1977 shall not be
used since they would reflect conditions prior to instalfation of the Indian
Valley Dam. The dam caused a significant change in hydrology of the
hasin and data collected before its installation shall not be used in
estimation current average high groundwater levels. The wells shall be
adequately distributed throughout the proposed mining site to reflect spatial
vanation in groundwater levels and fluctuations.

Prior to Mining
and Post
Reclamation

Planning

Submittal of
Mining and
Reclamation
Application

Require as
Permit Condition
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each acre of "prime farmland” that would be converted fo non-agricultural
use, the reclamation plan shall present provisions fo offset {at a 1.1 ratio)
the conversion of these lands. The potential offsets can include, but not be
limited to one or more of the following options:

« Identification of improvements by a qualified soil scientist fo the
agricultural capability of non-prime lands within or outside the project
site that convert non-prime fo prime agricultural conditions. These
improvements can include permanent improvement of soil capability
though soil amendments, reduction of soil limitations (such as excessive
levels of toxins), or improvements in drainage for areas limited by
flooding or low permeability soils.

« Placement of Agricultural Preserve easements on lands meefing
Williamson Act definition of “prime farmland”.

« Demonstration of the ability to provide irrigation to non-prime lands
limited only by lack of imrigation water supply. The identified water
supply cannot be made af the expense of "prime farmlands” currently
using the same water supply.

Reporting/
Environmental Impact Mitigation Measures Monitoring for é‘:) i:‘h‘:g;z; Enforcement Dgtl:li‘itggs
Requirement Compliance P

Impact 4.5-1: Consistency None required.

with the California Land

Conservation Act of 1965

(Williamson Act) Regulations

Impact 4.5-2: Potential Mitigation Measure 4,5-2a

Impact of Permanent Loss of

Agricultural Land Caused by | The following performance standards shall be included in OCMP:

Conversion of Agricuitural

Land to Other Post- Performance Standard 4.5-8: All proposed mining and reclamation plans  }Prior to Mining Planning Submittal of Require as

Reclamation Uses shall provide information in permit applications to allow identification of Mining and Permit Condition
portions of the proposed mined lands that meet the definition of “prime Reclamation
farmlands” as defined under the Williamson Act. Application
Performance Standard 4.5-9: All mining permit applications that include Prior to Mining Planning Submittal of Require as
“prime farmlands” as defined by the provisions of the Williamson Act shal! Mining and Permit Condition
identify the location and acreage of "prime farmlands” which, as a result of Reclamation
reclamation, would be permanently converted to non-agricultural uses. For Application




sz-d

ST OCMP
MITIGATION

MONITORING
Reporting/ Responsibility
Environmental Impact Mitigation Measures Monitoring for glethc;.d for Enforcement Dgtr:;lc';?ﬁl
- Requirement Compliance ompliance nitials
Impact 4.5-3: Potential Mitigation Measure 4.5-3a
Impacts of the Temporary
Loss of Agricultural The following performance standard shall be added to OCMP:
Productivity Due to
Disturbance by Mining Performance Standard 5.5-3: All proposed mining and reclamation plans | Prior to Mining Planning Submittal of Require as
shall present a phasing plan for mining and reclamation activities. The Phasing Plan | Permit Condition
phasing plan shall be structured to minimize the area of disturbed
agricultural lands during each mining phase, and encourage the early
completion of reclamation of agricultural land.
Impact 4.5-4: Permanent Mitigation Measure 4.5-4a
Loss of Agricultural Soils Due
to Wind or Water Erosion OCMP Action 5.5-2 shall be amended as follows :
Action 5.5-2: Topsoil, subsoil, and subgrade materials in stockpiles shall | Ongoing Planning Submittal of | Require as
not exceed (40) feet in height, with slopes no steeper than 2:1 Mining and Permit Condition
(horizontal:vertical). Stockpiles, other than aggregate stockpiles, shall be Reclamation
seeded with a vegetative cover to prevent erosion and leaching. The use Application
of topsoil for purposes other than reclamation shall not be allowed without .
the prior approval of the Yolo County Community Development Director.
Impact 4.5-5: Potential None required.
Impacts on Agricultural
Capability Caused by Soil
Management During
Removal, Stockpiling, and
Reuse
Impact 4.5-6: Potential Mitigation Measure 4.5-6a
Impacts on Agricultural
Production Related to The OCMPF and implementing ordinances shall be augmented with the
Lowered Reclaimed Surfaces | following standard:
Performance Standard 5.5-5: Reclaimed agricuiltural surfaces shall be Post-Reclamation |Planning Submittal of  |Require as
graded to provide adequate field gradients fo allow surface/furrow irrigation Mining and Permit Condition
of crops and allow for adequate storm water drainage. Reclamation
Application

Impact 4.5-7: Potential
Cumulative Loss of
Productive Agricultural Land
Within Yolo County

Mitigation Measure 4.5-7a

Implementation of Mitigation Measure 4.5-2a would reduce the cumulative
impact of permanent conversion of agricultural land to non-agriculfural uses
but not to a less-than-significant level,

See Mitigation
Measure 4.5-2a
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Impact 4.6-1:

impact on None required.
Existing Vegetative Cover
Impact 4.6-2: Impact on Mitigation Measure 4.6-2a

Sensitive Natural Community
Types

Section 10-4.502(b)(1} of the Off-Channel Surface Mining Ordinance shall
be revised as follows:

... The analysis shalf propose appropriate measures fo reduce any potential |Prior to Mining Planning Submittal of |Require as
adverse impacts to species of concem, sensitive natural communities, or Mining and Permit Condition
significant habitat. Reclamation
Application

The following revisions shall be made to Performance Standard 6.5-2 of the
OCMP:
6.5-2. Avoid disturbance of riparian vegetation, including identified off- Ongoing Planning Submittal of  [Require as
channel vegetation. Replacement habitat shall be established where Habitat Permit Condition
complete avoidance is not possible according fo a habitat restoration plan Restoration
prepared by a qualified biologist, consistent with the goals of this plan. Plan
The following shall be included as an additional performance standard in
Chapter 6 of the OCMP:
6.4-12. Avoid disturbance of oak woodland vegelation and mature oaks Ongoing Planning Submittal of  |Require as
Replacement habitat and plantings shall be established where complete Habitat Permit Condition
avoidance is not possible according fo a habitat restoration plan prepared Restoration
by a qualified biologist, consistent with the goals of this plan. Plan

Impact 4.6-3: Disturbance to | Mitigation Measure 4.6-3a

Wildlife Habitat and

Disruption of Movement The following shall be incorporated as an additional action policy in Chapter

Corridors 6 of the OCMP:
6.4-13. Where fence row or field margin habitat previously existed, During Planning Submittal of Require as
reestablish similar habitat as part of reclamation to agricultural use to Reclamation Habitat Permit Condition
replace and improve the wildlife habitat value of agricultural Jands, aflowing Restoration
for reestablishment of scattered native trees, shrubs, and ground covers Plan

along the margins of reclaimed fields. Reestablished habitat can be in
locations other than where occurred originally. Restoration plans shall
specify ultimate fence row or field margin locations, identify planting
densities for trees and shrubs, and include provisions for monitoring and
maintenance to ensure establishment.
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The following shall be incorporated as an additional action policy in
Chapters 6 and 7 of the OCMP:
6.4-14 and 7.4-9. Avoid disturbance to important wildlife habitat features | Ongoing Planning Submittal of Require as
such as nest trees, colonial breeding locations, elderberry host plants for Mining and Permit Condition
VELB, and essential cover associated with riparian forest and oak Reclamation
woodfand habitat. This shall include sensitive siting of haul roads, trails, Application
and recreational facilities away from these features.
Impact 4.6-4: Impact on Mitigation Measure 4.6-4a
Special-Status Species

The following shall be included as additional action policies in Chapter 6 of
the OCMP:
6.4-15. Essential habitat for special-status species shall be protected and | Ongoing Planning Submittal of Require as
enhanced, or replaced as part of miligation plans prepared by a qualified Habitat Permit Condition
biologist. Restoration or

Mitigation

Plan
6.4-16. Restoration components of reclamation plans shall include Prior to Mining Planning Submittal of  [Require as
provisions to enhance habitat for special-status species, where feasible. Habitat Permit Condition

Restoration or
Performance Standard 6.5-3 of the OCMP shali be replaced with the Mitigation
following: Plan
6.5-3. Slopes on stockpiled soils shall be graded to 2:1 for long-term Ongoing Planning Submittal of |Require as
storage to prevent use by bank swallows. At no time during the active Mining and Permit Condition
breeding season (1 May through 31 July} shall slopes on stockpiles exceed Reclamation
1:1, even on a temporary basis. Stockpiles shall be graded to a minimum Plan
1:1 slope at the end of each work day where stockpiles have been
disturbed during the active breeding season.
Performance Standard 6.5-7 of the OCMP shall be revised as follows:
6.5-7. Proposed habitat restoration or mitigation plans shall be sent to the | Prior to Mining Planning Submittal of  |Incorporate into
California Department of Fish and Game, U.S. Fish and Wildlife Service, Habitat QCMP
and the U.S. Army Corps of Engineers for review and comment fo ensure Restoration
that the projects do not conflict with other existing habitat enhancement Plan

efforts.
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Performance Standard 6.5-8 of the OCMP shall be revised as follows:
6.5-8 All surface mining operations and reclamation plans shall Prior to Mining Planning Submittal of  |Require as
complement the preservation and enhancement measures in the Yolo Habitat Permit Condition
County Habitat Conservation Plan. Mining operators with lands Restoration or
designated as having a moderate to high potential for use as mitigation Mitigation
areas in the HCP shall be encouraged to participate in the Developer HCP Plan
Participation Options, including use of lands as mitigation sites.

Impact 4.6-5: Modifications | Mitigation Measure 4.6-5a

to Jurisdictional Wetlands or

Other Waters The following shall be included as an additional action policy in Chapter 6
of the OCMP:
6.4-14. Existing jurisdictional wetlands shall be retained to the extent Prior to Mining Planning, Submittal of Require as
possible. Replacement wetlands shall be provided where complete CDFG, Habitat Permit Condition
avoidance is not possible according fo a habitat restoration plan prepared USFWS, Corps | Restoration
by a qualified wetland specialist and approved by jurisdictional agencies, Plan
ensuring no net loss of wetland acreage or habitat value.
Performance Standard 6.5-7 of the OCMP shall be revised as
recornmended in Mitigation Measure 4.6-4a.

Impact 4.6-6: Compatibility Mitigation Measure 4.6-6a

and Consistency of

Restoration Provisions Action Policy 6.4-2 of the OCMP shall be revised as follows:
6.4-2. Coordinate with the Califormnia Department of Fish and Game, U.S.  |Prior to Mining Planning Submittal of Incorporate into
Fish and Wildlife Service, and U.S. Army Corps of Engineers to ensure that Habitat OCMP
proposed habitat restoration projects are consistent with or complement Restoration
the Off-Channel Mining Plan. Plan
Performance Standard 6.4-10 of the OCMP shall be revised as follows:
6.4-10. Restore riparian habitat throughout the planning area, wherever During Planning Adoption of Incorporate into
appropriate. However, revegetative efforts shall be primarily focussed on | Reclamation OCMP OCMP
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Performance Standard 6.5-9 of the OCMP shall be revised as follows:
6.5-9. If any wet pit is proposed o be reclaimed for recreational uses Prior to Mining Planning Submittal of Require as
and/or riparian habitat, the design shall account for fluctuations in the Habitat Permit Condition
groundwater table. Restoration
Plan

Performance Standard 6.5-7 of the OCMP shall be revised as See Mitigation

recommended in Mitigation Measure 4.6-4a.

Measure 4.6-4a

Impact 4.7-1: Potential
Emissions of PMy,

Mitigation Measure 4.7-1a

The following performance standard shalil be added to the QCMP:

Wherever practical and economically feasible, portable or movable Prior to Mining Planning Submittal of |Require as
conveyor systems shall be used to fransport raw materials and overburden. Mining and Permit Condition
Reclamation
Plan
Impact 4.7-2: Potential Mitigation Measure 4.7-2a
Emissions of Ozone
Precursors (ROG and NOy) The following performance standard shall be added to the OCMP:
Wherever practical and economically feasible, portable or movable See Mitigation
conveyor systems shall be used fo transport raw materials and overburden. |Measure 4.7-1a
OCMP Performance Standard 2.5-7 and proposed Off-Channel Surface
Mining Ordinance Section 10.4.11 shall be amended as follows:
All internal combustion engine driven equipment and vehicles shall be kept | Ongoing Applicant Compliance Require as
tuned according to the manufacturer's specifications and properly with Permit Condition
maintained to minimize the leakage of oils and fuels. No vehicles or Manufacturer's
equiprment shall be left idling longer than 10 minutes. Specifications
and Proper
Maintenance

Impact 4.7-3: Cumulative
Effects on Attainment of
State and Federal Standards

Mitigation Measure 4.7-3b

No enforceable mitigation measures are available.

None available

Impact 4.7-4: Potential
impacts on Sensitive

Receptors

None required.
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Impact 4.8-1: Potential
Increase in Trips Associated

with Recycling

None required.

Impact 4.8-2 Potential for
Increase in Vehicle Trips

Mitigation Measure 4.8-2a

Performance Standard 2.5-5 of the OCMP and Section 10-4.407 of the Off-
Channel Surface Mining Ordinance shall be amended as follows:

As a condition of approval, the operalor shall agree to assume joint
pavement maintenance responsibility with the County (or shared with
another producer using the same roadway) for all County roads along a
designated haul route from the access point of the surface mining
operation to the nearest State Highway. The operator shall agree fo
submit an evaluation of the structural integrity of the identified roadways on
or before December 1 of each year in which mining operations are
permitted. The report shall be prepared by a registered professional
engineer and/or Country staff with expertise in the area of roadway
pavement and shall be subject to the approval of the Public Works
Department. Based on the results of this annual evaluation, the Public
Works Department shall identify the improvements required to maintain
safe and efficient traffic operations on the road for the upcoming year. The
County agrees to implement maintenance improvements similar to other
County roads (i.e., fill cracks and chip seal). The operator agrees fo
implement the improvements beyond the fypical County improvements in a
timeframe sef forth by the Public Works Department. The operator does
noft assume the liability for the roadway, except for cases where the
operator has not fuffilled its maintenance obligations.

If a subsequent mining operation ufilizes a road previously required {o be
improved pursuant to this subsection, then the subsequent operator shall
be responsible for compliance with the agreements and requirements of the
previous operafor.

Annually during
Mining

Public Works

Submittal of
Roadway
Evaluation

Require as
Permit Condition
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Environmental Impact

Mitigation Measures

Impact 4.8-3; Potential
Change in LOS at the State
Route 16 / Road 98 / Main
Street Intersection

Mitigation Measure 4.8-3a:

The following performance standard shall be added fo the OCMP and its
implementing ordinance:

Each operator shall pay its fair share toward improvements required to
maintain LOS C operations on County roads or LOS D operations on State
Highways within the OCMP planning area. Fair share mitigation shall also
be required to improve existing operational deficiencies of the
transportation system. Specific locations shall be identified through the
project-specific environmental review process for each operator's fong-term
mining permit application. Each operator shall participate in a funding
program operated by Yolo County which is designed fo ensure that all
improvements are made in a timely manner and that a reimbursement
mechanism is in place to ensure repayment of any costs contributed in
excess of fair share amounts. The program shall be initiated upon the
approval of the long-fermr mining permits and shall be updated biennially by
Yolo County to ensure any riew or modified impacts or funding sources are
being addressed.

Each operator shafl have the option fo complete the work at their expense
without triggering the competitive bid process, as long as they comply with
the applicable legal requirements of the County. If the operator declines
the opfion, the County shall utilize the competitive bid process.

Impact 4.8-4. Potential
Change in LOS at the State
Route 16 / Road 89
Intersection

Mitigation Measure 4.8-4a

Implementation of Mitigation Measure 4.8-3a would reduce this impact o a
less-than-significant level for the OCMP and Altematives 3, 5b and 6.

Reporting/ | Responsibility | pou, 04 for Checkoff
Monitoring for Comoliance Enforcement Date/lnitials
Requirement Compliance P
Biannually upon | Public Works Participation  |Require as
Approval of in Funding Permit Condition
Mining Program
See Mitigation

Measure 4.8-3a

Impact 4.8-5: Potential
Impacts to the Non-Standard

Mitigation Measure 4.8-5a

Segment of Road 19, West of | Implementation of Mitigation Measure 4.8-3a would reduce this impact to a |See Mitigation
interstate 505 less-than-significant level for the QCMP and Alternatives 4, 5a, 5b and 6. Measure 4.8-3a
Impact 4.8-6; Potential Mitigation Measure 4.8-6a

impacts to the Non-Standard

Segment of State Route 16 Implementation of Mitigation Measure 4.8-3a would reduce this impact to a }See Mitigation

Between 1-505 and the
Entrance to the Solano
Concrete Plant

less-than-significant level for the OCMP and Alternatives 3, 5b and 6.

Measure 4.8-3a
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impact 4.8-7: Potential
Impacts to the Non-Standard

Mitigation Measure 4.8-7a

Segment of Road 14, West of | Implementation of Mitigation Measure 4.8-3a would reduce this impact fo a | See Mitigation
Interstate 505 less-than-significant level for the OCMP and Altemnatives 4, 5a, 5b and 6.  |Measure 4.8-3a
Impact 4.8-8: Potential Mitigation Measure 4.8-8a

Impacts to the Non-Standard

Pavement Segment of Road | Implementation of Mitigation Measure 4.8-3a would reduce this impact to a | See Mitigation
14, West of Interstate 505 less-than-significant level for the OCMP and Alternatives 4, 5a, §b and 6. Measure 4.8-32
Impact 4.8-9: Potential Mitigation Measure 4.8-9a

Impacts to Two Non-

Standard Bridges on Road implementation of Mitigation Measure 4.8-3a would reduce this impact to a |See Mitigation
89, North of State Route 16 less-than-significant level for the OCMP and Altemnatives 3, 5b and 6. Measure 4.8-3a
Impact 4.8-10; Potential Mitigation Measure 4.8-10a

Impacts to a Non-Standard

Bridge on Road 19, West of | Implementation of Mitigation Measure 4.8-3a would reduce this impact to a | See Mitigation
Interstate 505 less-than-significant Jevel for the OCMP and Alternatives 4, 5a, b and 6.  |Measure 4.8-3a
Impact 4.8-11: Potential Mitigation Measure 4.8-11a

Impacts to a Non-Standard

Bridge on Road 85, North of | Implementation of Mitigation Measure 4.8-3a would reduce this impact to a | See Mitigation

Road 16A

less-than-significant level for the OCMP and Alternatives 4, 5a, 5b and 6.

Measure 4.8-3a

Impact 4.8-12: Potential
Impacts to a Non-Standard
Bridge on Road 14, West of
Interstate 505

Mitigation Measure 4.8-12a

Implementation of Mitigation Measure 4.8-3a would reduce this impact to a
less-than-significant level for the OCMP and Altematives 4, 5a, 5b and 6,

See Mitigation
Measure 4.8-3a

Impact 4.8-13: Potential
Impacts to the Non-Standard
Curve Radii at the Road 85/
Road 14 Intersection

Mitigation Measure 4.8-13a

implementation of Mitigation Measure 4.8-3a would reduce this impact to a
less-than-significant level for the OCMP and Altematives 5a, 5b and 6.

See Mitigation
Measure 4.8-3a

Impact 4.8-14: Potential
Impacts to the Non-Standard
Curve Radii at the State
Route 16 / Road 89
Intersection

Mitigation Measure 4.8-14a

implementation of Mitigation Measure 4.8-3a would reduce this impact to a
less-than-significant level for the OCMP and Altemnatives 3, 5b and 6,

See Mitigation
Measure 4.8-3a
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Requirement Compliance P
Impact 4.8-15: Potential Mitigation Measure 4.8-15a
Impacts to the Non-Standard
Curve Radii at the Road 20/ |I/mplementation of Mitigation Measure 4.8-3a would reduce this impact fo a |See Mitigation
Road 96 Intersection less-than-significant level for the OCMP and Alternatives 3, 5b and 6. Measure 4.8-3a
Impact 4.8-16: Potential for | Mitigation Measure 4.8-16a
Accelerated Pavement
Deterioration Implementation of Mitigation Measure 4.8-2a would reduce this impact to a |See Mitigation
less-than-significant level for the OCMP and Alternatives 1a, 3, 4, 5a, 5b Measure 4.8-2a
and 6.
Noise
Impact 4.9-1: Exposure to Mitigation Measure 4.9-1a
Unacceptable Noise Levels ,
from Mining, Processing, The performance standards in the Off-Channel Surface Mining Ordinance | Prior to Mining Planning Adoption of Incorporate into
Hauling, Reclamation, and (Section 10-4.418) shall be modified so that the residential noise limit is a OCMP and oCcMP
Post-Reclamation Activities CNEL of 60 dB rather than the currently specified L., of 60 dB. This Ordinances
On Site change shall also be made in the Off-Channel Mining Plan.
Mitigation Measure 4.9-1b
From 6:00 a.m. to 6:00 p.m., noise levels shall not exceed an average Prior to Mining Planning Submittal of Require as
noise level equivalent (L,,) of eighty (80) decibels (dBA) measured at the Acoustical Permit Condition
property boundaries of the site. However, noise levels may not exceed an Analysis

average noise level equivalent (L) of sixty (60) decibels for any nearby
off-site residences or other noise-sensitive land uses.

From 6:00 p.m. to 6:00 a.m., noise levels shall not exceed an average
noise level equivalent (L,,) of sixty-five (65) decibels (dBA) measured at the
property boundaries of the site.

Noise levels shall not exceed a community noise equivalent level (CNEL)
of sixty (60) decibels (dBA) for any nearby off-site residence or other
noise-sensitive land uses.
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devices, operators shall file a vatiance request with the Cal OSHA
Standards Board showing that the proposed operation would provide
equivalent safety to adopted safely procedures, including sonic devices.

Reporting/ Responsibility
Environmental impact Mitigation Measures Monitoring for Cnl(‘)er:th?idarfl?; Enforcement Dgt':lelcn';t?;fls
- Requirement Compliance P
Mitigation Measure 4.9-1c
The following Performance Standard shall be added to the OCMP:
Mining activities shall not exceed the noise limit of CNEL 60 dB at existing |During Mining Planning Submittal of Require as
residences. An existing residence shall be considered the property line of Acoustical Permit Condition
any residentially zoned area or, in the case of agricultural land, any Analysis
occupied residential structures. Achieving the noise standards could
involve sethacks as proposed in the Off-Channel Surface Mining Ordinance
{Section 10.4.425), the use of quieter equipment adjacent to residences, or
the construction of landscaped berms between mining activities and
residences.
Impact 4.9-2: Exposure {o None required.
Unacceptable Increases in
Noise Generated by Off-Site
Truck Traffic
Impact 4.9-3: Contribution to | Mitigation Measure 4.9-3a
Increase in Cumulative Noise
The following performance standard shall be added to the OCMP and its Prior to Mining Planning Submittal of  jRequire as
implementing ordinances: Acoustical Permit Condition
Analysis
Operators shall provide acoustical analysis for future truck and traffic noise
associated with the individual operations along County roadways identified
as experiencing significant impacts due fo increased traffic noise. The
study shall identify noise levels at adjacent noise-sensitive receptors and
ways to controf the noise to the “normally acceptable” goal of a CNEL of 60
dB and reduce the increase over existing conditions to & dB or less. Typical
measures that can be employed include construction of noise barriers
(wood or masonry), earthen berms, or re-routing of truck traffic.
Impact 4.9-4: Generation of | Mitigation Measure 4.9-4a
Vibration or Nuisance Noise
The following perforrance standard shalf be added fo the OCMP:
If mining occurs within 1500 feet of residences, equipment used during During Mining Pianning and Adoption of Require as
nighttime activities shall be equipped with non-sonic waming devices CalOSHA Safety Permit Condition
consistent with OSHA regulations, which may include fencing of the area fo Standards Procedures or
avoid pedestrian traffic, adequate lighting of the area, and placing an Board Submittal of
observer in clear view of the equipment operator to direct backing Variance
operations. Prior to commencement of operations without sonic warming Request
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Impact 4.10-1: Effects on
Existing Views or Vistas
During Mining

Mitigation Measure 4.10-1a

In conjunction with the environmental review of individual projects
permitted under the OCMP, means of minimizing the visibility of mining
operations, facilities and landform alterations from public viewpoints shall
be assessed based on site-specific visual characteristics and viewing
conditions. The use of berms, vegelative screens, seeding, special plant
materials and contouring the sides and top surfaces of modified landforms,
or other measures, shall be incorporated into the individual mine and
reclamation plans as appropriate.

Mitigation Measure 4.10-1b

Where mining occurs within 1,000 feet of a public right-of-way, the
operators shall phase mining such that no more than 50 acres of the area
that lies within 1,000 feet of the right-of-way would be actively disturbed at
any time except where operations are adequately screened from public
view. Where adequate screening exists in the form of mature vegetation
and/or constructed berms that effectively block public view, the area of
active disturbance within 1,000 feet of the right-of-way shall not exceed the
area that is screened by more than 50 acres at any time. Actively
disturbed areas are defined as those on which mining operations of any
kind, or the implementation of reclamation such as grading, seeding or
installation of plant material are taking place.

During Mining

During Mining

Planning

Planning

Submittal of
Mining and
Reclamation
Application

Submittal of
Phasing Plan

Require as
Permit Condition

Require as
Permit Condition

Impact 4.10-2: Effects on
Views or Vistas Following
Reclamation

Mitigation Measure 4.10-2a

None required. However, the following condition would further reduce
impacts:

In conjunction with the environmental review of individual projects
permitted under the OCMP, further means of improving the appearance of
the landscape after reclamation shall be assessed based on site-specific
visual characteristics, site lines and view corridors. The use and
placement of berms, vegetative screens, special plant materials, grading
siopes and contouring the sides and top surfaces of modified landforms to
mimic surrounding fandforms, or other measures, shall be incorporated into
the mine reclamation plans as appropriate.

Prior to Mining

Pianning

Submittal of
Mining and
Reclamation
Application

Require as
Permit Condition

Impact 4.10-3: Potential for
Visual Incompatibility with

Surrounding Land Uses

None required.
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Impact 4.10-4: Introduction
of Light and Glare

None required.

Impact 4.10-5: Consistency |None required.
with Yolo County General

Plan Policies

Issue 4.10-6: Contribution to | None required,

Cumulative Visual Impacts

Impact 4.11-1: Potential
Impacts to Cuiltural
Resources

Mitigation Measure 4.11-1a
The foliowing performance standard shall be added fo the OCMF:

All resource records shall be checked for the presence of and the potential
for prehistoric and historic sites. Damaging effects on cultural resources
shall be avoided whenever possible. If avoidance is not feasible, the
importance of the site shall be evaluated by a qualified professional prior to
commencement of mining operations. If a cultural resource is determined
not fo be important, both the resource and the effect on it shall be reported
to the County, and the resource need not be considered further, If
avoidance of an important cuftural resource is not feasible, a mitigation
plan shall be prepared and implemented. The mitigation plan shall explain
the importance of the resource, describe the proposed approach to mitigate
destruction or damage fo the site, and demonstrate how the proposed
mitigation would serve the public interest.

In addition, Performance Standard 2.5-3 of the OCMP shall be modified as
follows:

if human skeletal remains are encountered during excavation, all work
within seventy-five (75) feet shall immediately stop, and the County
Coroner shall be notified within twenty-four (24) hours. If remains are of
Native American origin, the appropriate Native American community
identified by the Native American Heritage Commission shafl be contacted,
and an agreement for treating or disposing of, with appropriate dignity, the
remains and associated grave goods shall be developed. If any cuitural
resources such as chipped or ground stone, historical debris, building
foundations, or paleontological materials are encountered during
excavation, then all work within seventy-five (75) feet shall inmediately
stop and the Director shali be notified at once. Any cultural resources
found on the site shall be recorded by a qualified archasologist and the
information shall be submitted to the County.

Prior to Mining

During Mining

Planning

Applicant and
County Coroner

Submittal of
Mitigation
Plan

Adoption of
OCMP

Require as
Permit Condition

Require as
Permit Condition
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impact 4.12-1: Potential
Human Health And/Or
Environmental Impacts from
the Accidental Release of
Petroleum Products and
Other Chemicals Used During
Mining and Reclamation
And/Or at Processing Plants

Mitigation Measure 4.12-1a
Goal 2.2-4 shall be revised as follows:

Eliminate or minimize hazards to the public health and safety that are
associated with surface mining operations and reclamation.

Objective 2.3-3 shall be revised as follows:

Provide standards and procedures for regulating surface mining operations
and reclamation so that hazards are eliminated or minimized and potential
adverse environmental effects are reduced or prevented.

Action 2.4-2 shall be revised as follows:

Hazardous materials business plans must be submitted biannually as
required by the Health and Safety Code, unless the types of hazardous
materials used change, in which case revised business plans must be
submitted within 30 days of the change.

The following performance standard shall be added to the Aggregate
Resources Element of the OCMP:

PS 4.5-9: Fueling and maintenance activities of heavy equipment (except
draglines and floating suction dredges) are prohibited within 100 feet of
open bodies of water during mining and reclamation. All Storm Water
Pollution Prevention Plans shall include provisions for releases of fuels
during fueling activities for draglines and floating suction dredges.

Objective 3.3-3 and Action 3.4-3 shall be revised as follows:

Objective 3.3-3: Ensure that off-channel surface mines are operated such
that surface and groundwater supplies are not adversely affected by
erosion, lowering of the water table, and/or contamination during mining
and reclamation.

Action 3.4-3: Include a groundwater monitoring program as a condition of
approval for any surface mining and reclamation operation that proposes
off-channel excavations that extend below the groundwater level. The
maonitoring program shall require regular groundwater level data, as well as
a water quality monitoring program based on a set of developed standards.

Prior to Mining

Prior to Mining

Biannually During
Mining

During Mining and
Reclamation

During Mining and

Reclamation

During Mining and
Reclamation

Planning

Planning

Planning

Planning

Planning

Planning

Adoption of
oCMP

Adoption of
OCMP

Submittal of
Materials
Business Plan

Submittal of
SWPPPR

Submittal of
Groundwater
Monitoring
Program

Submittal of
Groundwater
Monitoring
Program

Incorporate into
OCMP

Incorporate into
OoCcMP

Require as
Permit Condition

Require as
Permit Condition

Require as

Permit Condition

Require as
Permit Condition
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Impact 4.12-2: Historic |
Pesticide Use May Affect the
Health and Safety of Workers
Engaged in Mining or
Reclamation Activities

None required.

Impact 4.12-3: Steep Pit
Slepes May Present a
Drowning Hazard to the
Public

Mitigation Measure 4.12-3a

Goals 2.2-4 and 2.3-3 shall be revised fo include references to reclamation.
Refer to Mitigation Measure 4.12-1a.

Performance Standards 2.5-4, 2.5-16, and 2.5-18 shall be revised as
required by Mitigation Measure 4.3-2a to require that slopes shall not be
steeper than 2:1 five feet below the average summer low groundwater
level.

Performance Standard 2.5-8 shall be revised to include signage and
fencing requirements during and after reclamation. These changes have
been included in Mitigation Measure 4.4-2a in the Hydrology section.

See Mitigation
Measure 4.12-1a

See Mitigation
Measure 4.3-2a

See Mitigation
Measure 4.4-2a

Impact 4.12-4: Open Bodies
of Water May Become
Breeding Areas for
Mosquitoes. An Increase in
the Mosquite Population
Could Adversely Affect the
Public Health

None required.




6e-d

- MITIGATION MONITORING PLA

Responsibility
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Requirement Compliance p

Reporting/

Impact 4.13-1: Potential for
Long-Term Impacts to Open
Space and Recreational
Opportunities in the Lower
Cache Creek Area

None required.

Impact 4.13-2; Potential
Increase in Demand for

Public Services

Mitigation Measure 4.13-2a

None required; however, the following is recommended:

The County shall identify the costs of implementing the policies contained
in the OCMP, and determine a fair-share cost program for reimbursement

by gravel operators and any other affected parties.

Prior to Mining

Planning

Preparation of
Fair-Share
Cost Program

Incorporate into
OCMP
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CACHE CREEK OFF-CHANNEL PIT LAKES PRELIMINARY MERCURY ASSESSMENT--April 1596  D.G, Slotton et al.

EXECUTIVE SUMMARY

Conditions of environmental mercury were investigated at existing off-channel gravel pit lakes
near Cache Creek in Yolo County. Bottom sediments, water, aquatic invertebrates, and fishes ,
were sampled for mercury levels at the existing lakes and in adjacent Cache Creek, to provide some
indication of likely mercury conditions in proposed additional off-channel gravel pit lakes. Water

‘concentrations of mercury at the time of this April 1996 sampling (2-4 ng/L) were lower and less
variable than corresponding levels from adjacent Cache Creek, and were well below the water
quality criterion for mercury (12 ng/L). Bottom sediments were somewhat elevated at 0.2-1.0
ppm, though this is typical for the region and is far lower than levels seen in highly contaminated
sites. Fish collected from the existing gravel pit lakes were of some concern, in that they
approached and in some cases even surpassed the 0.5 ppm consumption guideline for fish
mercury. However, these fish muscle mercury concentrations were very similar to concentrations
found in corresponding samples from adjacent Cache Creek. Similar levels are also routinely
found from many locations throughout the mercury contaminated regions of northern California. -

It is not clear at this point whether the existing pit lakes at Solano Gravel become anoxic in the
bottom waters during the summer. We recommend that this be investigated. Even if the current
lakes do not experience seasonal anoxia at this time, the potential exists for new lakes and older
lakes to become seasonally anoxic. This could result if they are either considerably deeper or more
organic rich than the lakes tested. If seasonal bottom anoxia occurred, the possibility would exist
for methyl mercury production and subsequent transfer of mercury into fish to be enhanced.
Additionally, there may be an initial (2-3 year) surge in mercury bioavailability and uptake in newly
formed lakes, associated with the flooding of formerly terrestrial soils and associated organic
material. The likelihood, though, of mercury bioavailability--in off-channel gravel pit lakes of any
configuration along lower Cache Creek--increasing to levels as high as those seen in Davis Creek
Reservoir is not supported by the findings of this study of the existing lakes. Sediment bulk
mercury levels are considerably lower than in highly contaminated sites and the water quality in the
proposed systems may not be readily conducive to anoxia. However, because the potential clearly
exists for fish mercury to accumulate to health guideline levels and above, we strongly recommend

that the issue of environmental mercury be monitored closely in conjunction with future operations.
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1. INTRODUCTION

In April 1996, our mercury biogeochemistry research group was approached by-Yolo County
and asked to provide input regarding the mercury related aspects of the currently proposed off-
channel gravel mining opérations near Cache Creek in Yolo County. The proposed expanded
gravel operétions will involve the formation of a number of fairly deep lakes adjacent to Cache
Creek throughout the region between Woodland and Capay. Concerns have been raised as to the
potential for the résulting mining pit lakes to provide an environment in which mercury could
conceivably become a problem, from a human health and environmental perspective. As Yolo
County is known to naturally eontain high levels of mercury in some areas, including the Cache
~ Creek watershed, this concern was not unfounded. Tt is cléar from our extensive work in the

region that, under certain specific conditions, the naturally elevated levels of mercury in portions of
the County may be readily transformed into the mercury species that has been demonstrated
throughout the scientific literature to move into aquatic foodchains and result-in unacceptably high
mercury levels in edible fish. This mercury fraction is methyl mercury, an organic species.

Methyl mercury is produced as a biproduct of a select group of microorganisms, including

sulfur reducing bacteria. Under conditions where an excess of inorganic mercury is present,
together with a stable population of the key microorganisms, and the conditions to support them,
-methyl mercury can be produced at levels sufficient to raise the mercury levels in edible fish tissue
above concentrations which have been deemed safe for consuinption by health agencies.
The approach taken in this short-term, preliminary study was to in\}estigate the mercury _

conditions present in the most analagous off-channel, gravel pit' lakes already in existence in Yolo
~ County, i.e.--the two pit lakes present at Solano Gravel, north of Highway 16 and just east of
Highway 505. These lakes were developed approximately 8 years ago and are moderately deep
(~40 ft, Fig. 1), similar to many of the proposed gravel lakes. According to Solano Gravel
employees, the lakes were stocked with fish early in their development. Our survey found a
variety of sizes and ages, consistent with a well established population. Fish collected in 1996
obtained all or the great majority of their accumulated mercury from the lake environments and can
thus be effectively utilized as biological monitors-of existing mercury availability.

Our plan for this preliminary study included the examination of mercury levels in fish of the
existing gravel pit lakés, together with aquatic invertebrates, bottom sediments, and water. These
can be compared to corresponding levels in the adjacent Cache Creek, as well as levels in other
water bodies in the County and in northern California in general. The initial plan was to focus on
the North Lake, which was believed to be deeper. When fish collections proved difficult at this
time in the North Lake, we extended the work into the adjacent South Lake, where fish weré more .
populous and could be sampled effectively in a range of species and sizes.
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The sampling sites utilized for this project at the Solano Gravel property are shown in Figure 1.
We estimated depth contours of the existing lakes with the use of sonar. Comparative fish samples
from Cache Creek were collected in October 1995 from lower Cache Creek between Road 102 and
Highway 5. .

. Table 1 summarizes the mercury analytical samples collected for this preliminary project.
Aqueous mercury samples were taken on 4 different dates from the pit lakes, together with 4 -
corresponding samples from the adjacent creek. Each sample was fractionated into ﬁltéred (0.2
pm) and raw portions, each of which were analyzed for total mercury. In addition, methyl
mercury was analyzed in all of the raw water samples and 6 of the 8 filtered samples. Total
mercury was analyzed in 39 individual biotic and sediment samples, including 24 individual fish
analyzed for muscle mercury from the Solano Gravel pit lakes. Additional analytical samples for
the project included suspended solids samples from all 8 water collections, and moisture and
organic percentage analyses in the 7 bottom sediment samples.

Table 1. Summary of all Samples Analyzed for Mercury in This Project

Pit Lakes Cache Creek

Aqueous Total Mercury (Raw Water): 4 4
Aqueous Total Mercury (Filtered Water): 4 4
Aqueous Methyl Mercury (Raw Water): 4 4
Agqueous Methyl Mercury (Filtered Water): 3 3
TOTAL AQUECUS SAMPLES: 15 15
Invertebrate Composites: 8 2
Individual Fish Muscle Samples: A (24) (16) ¥
Green Sunfish: 7
Channel Catfish: 10 4%
Brown Bullhead: 2 4%
Smallmouth Bass: 5
S 2¥
Sacramento Sucker: 1¥"
Bluegill Sunfish: 2%
White Crappie: 3¥
Sediment: 1 1 ¥
TOTAL SOLID SAMPLES: 39 19

¥ - Samples collected earlier (10/95) by D. G. Slotton and S.M. Ayers
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Figure 1. Schematic Map of Solano Gravel Pit Lakes and Adjacent Cache Creek -

: 0O -- Sediment Sites
© -- Water Mercury Sites
A, B -- Water Profiles

o North Pit Lake

10'

South Pit Lake

§




CACHE CREEK OFF-CHANNEL PIT LAKES PRELIMINARY MERCURY ASSESSMENT--April 1996 D.G. Slotton et al.

2. METHODS

2.1 Collection Techniques

2.1.1 Sediment

Surficial sediment was collected from the bottoms of the Solano Gravel pit lakes with an
Ekman dredge. Resulting samples were spooned into pre-cleaned glass jars with teflon-lined caps.
Sediment samples were maintained refrigerated but unfrozen (so as to not alter mineral structure)
until they were analyzed for mercury within 18 days of collection.

2.1.2 Water

Water collections for mercury analysis were made in conjuncfion with Frontier Geosciences
- Laboratory of Seattle Washington, which is the most highly esteemed aqueous mercury laboratory

in the world. Ultra-clean 1 L teflon collection bottles were shipped to us, individually packaged in
double zip-lock bags. Two person clean collecting protocol was used, in which the actual sample
bottle was touched only by one researcher, who handled nothing else and wore sterile gloves.
Creek samples were taken in flowing water by standing in-stream and, facing upstream,
submerging the bottle; in the middle of the flow. Lake samples were taken by idling the boat
slowly into the wind at midlake, with the sample taken from the front of the boat. In all |
collections, the bottle cap was removed underwater, allowing the bottle to fill without coming into
contact with potential surface film material, and then resealed before bringing to the surface. The
bottle was then placed into the waiting isolation bags, held by the co-worker. Bagged ice packs
kept the bottles cool and samples were shipped by overnight mail to Frontier Geosciences. Water
samples were filtered and preserved appropriately in a trace metal clean room within 24 hours of
collection, and later analyzed within standard holding times.

In conjunction with each set of aqueous mercury samples, we collected identical water into 1
liter bottles for analysis of suspended solids. These bottles were held in a separate ice chest, on
ice, and were returned to our laboratory in Davis for processing within 48 hours of collection.

2.1.3 Invertebrates

Aquatic invertebrates were taken from each of the sites, as available, with various nets and
screens. Foréeps were used to pick macro-invertebrates into prepared collection jars. This process
was repeated at each site until a sufficient samplé size of each taxon of interest was accumnulated to
permit analysis for rnercury.' A
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Samples were maintained in their collection jars on ice, and then cleaned within 24 hours of
collection. Cleaning\ was accomplished by suspending sample organisms in distilled water and, as
necessary, shaking individuals in the water with teflon-coated forceps to remove any significant
clinging surficial material. Gastropod samples (aquatic snails) taken from the two lakes were
additionally purged of potentially high-sediment gut contents by maintaining them live for 4 days
and changing the water repeatedly until clear. Cleaned organisms of all types were stored in pre-
cleaned jars with teflon-lined caps, which were frozen and then dried at 50-60 °C. The dried
sample was homogenized to a fine powder with teflon-coated instruments and a glass laboratory
" mortar and pestle. All of these techniques have been well established and tested in extensive prior
mercury research work throughout California (Slotton et al. 1995a).

2.1.4 Fish

Fish were collected from the Solano Gravel pit lakes using a boat with a variety of experimental
gillnets. Gill nets were also used in the Cache Creek collections, together with seines. Individual
fish to be analyzed were weighed and measured on site. Stomach contents were assessed within
an hour of collection. Muscle tissue samples for mercury analysis were excised in the laboratory
within 24 hours, using clean technique, with stainless steel scalpels. Muscle samples were taken
from the dorso-lateral ("shoulder”) region, as done by the California Department of Fish and
Game. Samples were placed directly into laboratory digestion tubes, which were capped with
teflon liners. We have utilized these techniques with great success in similar work over the past 11
years (Reuter et al. 1989, Slotton 1991, Slotton et al. 1995a, Slotton et al. 1995b)

2.3 Analytical Methodology
2.3.1 Water

Total mercury in water was analyzed by dual amalgamation/cold vapor atomic fluorescence
spectrometry, as developed by Bloom and Crecelius (1983). Methyl mercury was analyzed
utilizing aqueous phase ethylation, followed by cryogenic gas chromatography with cold vapor
atomic fluorescence detection, as developed by Bloom (1989). The detection levels for these
extremely sensitive analyses are approximately 0.2 (total Hg) and 0.01 (methyl Hg) ng L-1 (parts
per trillion), generally below most environmental aqueous mercury levels present throughout
Northern California. It is notable that Nicolas Bloom, the developer of these techniques, is the
director of the laboratory utilized for this work.
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2.3.2 Suspended Solids

Suspended solids concentration at each site was determined by filtering a given volume of well
mixed sample water through a pre-weighed glass fiber filter. The solids were retained on the filter,
which was then dried at 105 °C for 24 hours. After cooling the filter in a dessicator, it was re-
weighed to the nearest 0.0001 g. The weight of solids was obtained by subtracting the initial,
clean weight of the filter from the weight with solids. This amount was divided by the volume of
water filtered to derive the solids concentration on a milligram per liter basis.

2.3.3 Fish, Invertebrate, and Sediment Total Mercury

Solid samples for mercury were analyzed using homogeneous portions. Sediment was
subsampled from homogenized, wet (liquefied) samples. Identical subsamples were used to
determine moisture content for dry weight conversions. Fish tissue was also analyzed on wet
(fresh) samples, as is the standard procédure‘used by governmental agencies. Mercury analyses of
invertebrate samples were conducted with dried and powdered samples for uniformity, as
described in Slotton et al. (1995a).

Solid samplés of all types were processed by first digesting in concentrated sulfuric and nitric
acids and potassium permanganate, under pressure, at 80-100 °C for three hours. They were
subsequently ‘analyzed for total mercury using a well-established modified cold vapor atomic
absorption (CVAA) micro-technique, described in Slotton et al. (1995b)." The level of detection for
this technique is approximately 0.01 mg kg-! (ppm), sufficient to provide above-detection results
for nearly all aquatic sediment and biota szimples in this region.

2.3.4 Sediment Water and Organic Content

Moisture content of sediment samples was determined by weight difference between fresh,
homogenized sample (10-25 g) and the sample after drying at 105 °C to constant weight (generally
24 hours), subtracting out the weight of the weighing container. Weights were accurate to £ 0.001
g. To obtain the Loss On Ignition (LOI) estimate of organic content, the dried sample was
subsequently placed in a 475 °C muffle furnace for 2 hours, to burn off any organic matter. After
cooling, the mineral moisture of hydration was returned by re-wetting the sample. The sample was
again dried at 105 °C to constant weight, cooled in a dessicator, and weighed again to +0.001 g.
The loss in weight .between the initial dry sample and the sample after the muffle furnace treatment
is attributed to organic matter. ’
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2.4 Quality Assurance/Quality Control (QA/QC)
2.4.1 Water

The water samples for mercury were analyzed at Frontier Geosciences Laboratory in a single
analytical run for total mercury and another for methyl mercury. Each run was accompanied by
QA/QC samples. QA/QC was excellent, as summarized below in Table 2.

Table 2. Frontier Geosciences Laboratory Aqueous Mercury QA/QC (from 2 analytical runs)

QCData - Total Mercury Methyl Mercury
: (ng/L) (ng/L)

Method Blanks 0.19 £ 0.06 0.013 £ 0.004

(n) 3 3)

Estimated Detection Limit 0.18 0.012-

NRCC Dogfish. - 4,733 4,465

Certified Concentration 4,640 £ 260 4470 £ 370

Recovery (%) , 102% 100%

Before Filter Blank (4/10/96) 0.45

After Filter Blank (4/10/96) v 0.28

Before Filter Blank (4/16/96) 1.61

After Filter Blank (4/16/96) 1.19

2.4.2 Fish, Invertebrates, and Sediment

Extensive QA/QC accompanied our total mercury analyses of aquatic biota and sediment
samples. For each sample batch of approximately 24 samples, a large number of QA/QC samples
were included through all phases of the digestion and analysis procedures (16 total). These
included 1 blank and 7 aqueous mercury standards, standard reference materials with known
mercury concentrations, duplicates of analytical samples, and spiked analytical samples. These
additional samples were used, as always, to ensure the reliability of the data generated. The
QA/QC results for this portion of the work are summarized in Table 3.

The extensive set of agueous standards was used to construct an accurate curve of mercury
concentration vs atomic absorbence for each analytical run. The standard curve R2 values for
the mercury runs utilized in this project fell between 0.999 and 1.000, well above the control
range of 2 0.975. The standard reference material samples included two fish standards and a
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Table 3. D.G. Slotton Laboratory Total Mercury QA/QC Summary (from 3 analytical runs)

Std Curve Spike  Duplicate NBS | IAEA NBS
RM2 Recoveries - RPD _ Tuna Tuna Sediment

Certified Level (ppm) . 095 470 1.47
Ideal Recovery 1.000 (100%) (0%) (100%)  (100%)  (100%)
Control Range (%) 20.975 75-125%  <25% 75-125%  75-125%  75-125%
Control Range (ppm) ’ - 0.71-1.19  3.60-6.00 1.10-1.84
Recoveries (%) 0.999-1.000 94-111% . 0.1-10.7% . 95-110% 590-96% 101-107%
(ppm) 0.90-1.04 4.32-4.61 1.49-1.57
(n) n=3 n=6 =18 n=7 n=2 n=2
Mean Recoveries (%) 0:999 101% 4% - 100% 93% . 104%
Mean Recoveries (ppm) ; 0.95 4.47 1.53

sediment standard. All recoveries were within the 75% - 125% control levels, at 90-110%.
Sample duplication was excellent, with relative % difference (RPD) having a mean value of 4%
among 18 total paired samples. Spike recoveries were also consistently good, with recoveries of
94% - 111%, as compared to the 75% - 125% control levels.
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3. RESULTS .

3.1 General Limnaological Survey

With sonar sweeps along transects, we were able to construct a rough bottom contour map of |
the Solano Gravel pit lakes (Fig. 1). The North Lake was found to have a fairly regular pit
configuration, with relatively steep perimeter slopes and the majority of the bottom area deeper than
20 ft, reaching a maximum depth of approximately 43 ft. There was little area available for
shallow accumulations of aquatic plants, which were confined largely to a narrow strip along the
southern perimeter. The South Lake, 2-3 times larger in surface area, was considerably shallower
on average, though it also contained a basin at its northern end that was similar to that in the North
Lake. Here, depths reached approximately 35 ft. The majority of the South Lake, however, was
shallower than 20 ft, with extensive areas at the southern end well under 10 ft. Here, plant growth
was extensive, with beds of aquatic plants, macro-algae, and willows. This environment proved
to be excellent fish habitat, with considerably greater collection success here as compared to deeper
areas. ‘ ‘

Adjacent Cache Creek, during the period of this April 1996 preliminary work, was quite
variable, ranging from moderately high, turbid flow conditions soon after storms (4/4/96) to
intermediate flow and turbidity levels (4/9/96), to relative baseline conditions (4/11/96, 4/15/96).

We collected information on a number of limnological parameters in the North Lake to provide
some basic information as to the trophic status of the system and its potential to provide an
environment suitable for mercury methylating microorganisms. At two sites in this basin (Fig. 1),
we collected water column samples from surface, mid depth (5 m, 16 ft), and deep water 1 m
above the bottom (11-12 m, ~38 ft). These samples were analyzed for pH, total suspended solids
(TSS), and Chlorophyll A (a measure of algal density).” Data are presented in Table 4.
Additionally at these two sites, temperature and dissolved oxygen were profiled surface to bottom
through the water column, at 1 m increments (Table 5, Fig. 2).

Table 4. Water Column pH, TSS, and Chlorophyll A; North Pit Lake, 4/4/96

Depth : pH IS8 Chlorophyll A
(mg/L) : (ug/L)
Site A Site B Site A SiteB Site A Site B
Surface (0.3 m, 1 ft) 8.56 8.54 o 4.4 10.2 2.2 1.5
Mid (5 m, 16 ft) 8.57 . 8.54 41 44 20 19
Deep (11-12 m, ~38 ft) 840 . 839 6.2 7.8 1.8 1.8
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Table 5. Water Column Profiles of Terﬂperature and Dissolved Oxygen; North Pit Lake, 4/4/96

Depth : Temperature Dissolved Oxygen

(m) ) (<C) (mg/L = ppm)
Site A Site B Site A Site B
0.0 0.0 16.1 "16.2 10.1 - 9.3
1.0 3.3 16.1 16.2 10.1 10.0
2.0 6.6 16.0 16.2 10.1 10.0
3.0 9.8 16.0 16.1 : 10.2 10.1
4.0 13.1 15.9 16.0 ) 10.1 10.1
5.0 16.4 15.3 159 , 10.1 10.0
6.0 19.7 15.1 15.1 16.2 10.0
7.0 23.0 15.0 15.0 ; 10.1 10.0
8.0 26.2 14.9 -'14.9 9.9 9.8
9.0 29.5 14.0 14.1 9.4 9.4
10.0 32.8 13.3 13.3 8.7 8.6
11.0 36.1 13.2 13.2 8.4 8.1
12.0- 394 13.2 13.2 7.7 1.9

12.3 40.2 13.2 - 7.6

Figure 2. Water Column Profiles of Temperature and Dissolved Oxygen;
; North Pit Lake, 4/4/96
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As expected, the water column was still relatively unstratified (fairly well mixed) on this April
date, with only a slight difference in both temperature and dissolved oxygen between the surface
and the bottom. Profiles were also essentially identical at the two sides of the lake. Temperature
ranged from 13.2 °C (55.8 °F) in the deep water, gradually warming to 16.2 °C (61.1 °F) at the
surface. Oxygen levels remained high throughout the water column at this time, at approximately
10 ppm in the top 25 ft, declining only to approximately 8 ppm at the bottom. With the onset of
hot summer weather, the upper waters can be expected to become sufficiently warmer than the
underlying cool bottom waters, so as to form a density stratification. In this circumstance, the
upper waters remain mixed and in contact with the atmosphere, while the cooler, denser bottom
waters become isolated from the upper water layér and the influence of the air. Under these normal
conditions of warm season water column stratification, oxygen can become depleted in the bottom
water. This occurs when there is sufficient organic matter and bacterial metabolism to use up the
available oxygen. : ‘

At this time, the water of the North Lake appeared to be relatively sterile, as compared to more
eutrophic ponds and lakes in the region. Chlorophyll A was similar in the various samples, at 1.5-
2.2 ug/L (ppb), which is quite low. The corresponding Secchi disk measure of water column
visibility was 2.2 m (7.2 ft) which is fairly clear for these types of systems. The sediment data
(below) also indicates that organic matter in the lake is relatively low, integrated across the seasonal
accumulations sampled at the bottom.

Water column pH was very similar throughout and well above neutrality at 8.39-8.57. This is
typical for the region. Suspended solids were in the range of 4-5 mg/L (ppm) in most surface and
midwater samples, with a somewhat higher level at the bottom (6-8 mg/L), as is typical. The Site
B surface sample was higher at this time (10.2 mg/L), consistent with the surface cloud of
suspended sediment noted at this site on this windy collection date.

3.2 Bottom Sediments

Bottom sediments were taken from 5 locations distributed across the deep portion of the North
Lake and from a deep and shallow site in the South Lake (Fig. 1). Most of the deep sediments’
were composed of fine-grained silts and clays, as is typical. While a variety of grain sizes enter

-lakes, the smaller particles are particularly susceptible to resuspension from wave action. They are
repeatedly resuspended into the water column until they randomly deposit in deeper water, beyond
the reach of continued wave action. Thus, deepwater sediments will ultimately be of finer grain
size (clays and silts) than the sands and gravels remaining in the shallower areas.

Analytical data from the sediment samples are presented in Table 6. Moisture percentage was
similar among the samples, at 52% - 68%. Organic percentage was relatively low in the North
Lake sediments (1.1% - 2.4%), a function of the relatively low presence of aquatic plants and

11
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water column algae. South Lake sediments were somewhat higher, at 3.2% - 4.5% organic
fraction. The South Lake was characterized by containing shallower regions with extensive plant

growth.
Table 6. Sediment Analytical Data; Solano Gravel Lakes, April 1996
Sediment LD. Depth - Description ppm He Percent  Percent
(m) 1) ‘ {dry wt) Moisture  Organic
NORTH LAKE
Northwest 11.6 38.1 Silts and fine sands 0.38 58.6% - 2.4%
Northeast 11.9 39.0 Fine silts, clays 0.77 54.2% 1.9%
Southeast 10.0 32.8 Fine silts, clays 0.65 67.5% 1.1%
Southwest ‘ 10.5 34.4 Fine silts, clays 0.60 52.0% 1.4%
Center 13.0 42.7 Finest clays 1.00 - 60.3% 2.3%
SOUTH LAKE ’
North Side (deep) 11.0 36.1 Fine silts, clays 0.15 56.9% 3.2%
South Side (shallow) 2.7 8.9 Siits and fine sands 022 532% @ 4.5%

Mercury concentrations were lower in the South Lake sediments (0.15 - 0.22 ppm) than in the
samples from the North Lake (0.38 - 1.00 ppm). The highest concentration (1.00 ppm) came from
the deepest sample taken from the center of the North Lake, where the finest grain sizes were
present. The lowest mercury sample from the North lake (0.38 ppm) was found in conjunction
with larger grain size material, including sands. Among the North Lake samples with similar grain
size, mercury was similar at 0.60 - 0.77 ppm. These data are consistent with other regional
research, in which metals, including mercury, have been found to be more concentrated in a given
weight of fine grained particles than in coarser material (Slotton and Reuter 1995). This is a
function of the larger surface area for adsorption afforded by the smaller particles. '

- These sediment mercury concentrations are elevated as compared to global averages, but are
considerably lower than levels seen in many mercury contaminated regions of California, where
levels in the 10s and 100s of ppm have been reported. In our October 1995 collections of fish
from lower Cache Creek, we took a single saniple of creek sediment for mercury. This sample
was quite coarse, dominated by fine sands and silts, with a mercury concentration of 0.51 ppm.
Depending on the flow regime and consistency of the bottom sediment, sediment mercury from the
creek can be expected to be highly variable. '

12.
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3.3 Agqueous Mercury Concentrations

_ Aqueous mercury concentrations, in units of nanograms per liter (ng L-1, = parts per trillion),

are presented in Table 7. Concentrations from the North Lake were quite consistent across the 11
day period of sampling. This period encompassed a variety of climatic conditions including post-
rain, high winds, and warm/calm. Total mercury ranged from 2.89 to 3.45 ng/L. in raw water
samples, with a mean of 3.22 ng/L.. Total mercury in the filtered fraction was also quite consistent
at 1.12-1.47 ng/L, with a mean of 1.27 ng/L and a mean filtered fraction representing 40% of raw
concentrations. These concentrations appear to be relatively characteristic of the lake, and can be
compared to the water quality criterion for mercury of 12 ng/L. These raw water total mercury
concentrations are approximately 27% of the criterion level.

Table 7. Mercury Concentrations in Water; Solano Gravel Lakes and Cache Creek, April 1996

Date : Total Hg Methyl Hg
(ng/L) (ng/L)
(raw) (0.2 um) (raw)  (<0.2 pm)
NORTH LAKE ‘
4/4/96 345 1.12 . 0032 (not done)
4/9/96 . 2.89 147 0.031 0.007
4/15/96 3.31 1.23 0.022 0.011
SOUTH LAKE _
4/11/96 2.25 0.88 0.044 0.010
CACHE CREEK AT
SOLANO GRAVEL :
4/4/96 52.50 1.14 0.329 (not done)
4/9/96 7.46 1.53 0.116 0.039
4/11/96 3.60 1.16 0.114 0.038
4/15/96 3.81 1.30 0.114 0.043

A sample \a;as taken from the South Lake when it became clear that we would need to utilize the
other basin in our fish collections. While a single point is not enough to form statistical
conclusions, it is notable that this sample was somewhat lower in total mercury than those taken
from the North Lake, with 2.25 ng/L in raw water and 0.88 ng/L (39%) in the filtered fraction.

The corresponding samples taken across this time period from adjacent Cache Creek ranged
from concentrations very similar to the pit lake samples to considerably higher levels, clearly
associated with high flow suspended sediment loads. A high concentration of 52.50 ng/L. was
found in the turbid, high flow raw water sample from-April 4. In related work by the Central
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Valley Regional Water Quality Control Board, raw water conéentrations of total mercury in lower
Cache Creek have ranged as high as 1,500 ng/L during peak storm flow conditions (Chris Foe,
Central Valley Regional Water Quality Control Board, personal communication). '

By April 9 in the present study, flows had receded considerably and a much reduced
intermediate concentration of 7.46 ng/L total mercury was found in raw water from the creek.
Flows and, apparently, mercury levels had stabilized relative to storm flows on the April 11 and 15
collection dates, with similar raw water total mercury concentrations of 3.60 and 3.81 ng/L. These
levels were approximately 15% higher than the corresponding levels from the North Lake and 65%
higher than the single concentration measured in the South Lake.

‘When the suspended particulate contribution to the creek total mercury concentrations was
factored out by filtering the samples, levels were quite similar across the range of flow conditions
(1.14-1.53 ng/L)). This was nearly identical to filtered concentrations from the North Lake
samples.

~ Methyl mercury was measured at 0.329 ng/L in Cache Creek raw water during the high flow
date (4/4/96), and then at approximately 1/3 of that concentration in further collections, with nearly
identical levels of 0.114, 0.114, and 0.116 ng/L. Methyl mercury in the creek water filtered

_fraction was also very consistent at 0.038-0.043 ng/L (~35% of the raw water methyl mercury).

~In contrast, methyl mercury in the pit lake samples was significantly lower in both raw and

filtered samples. Levels of 0.022-0.032 ng/L were found in raw water from the North Lake.
These methyl mercury concentrations were approximately 25% of the levels found in
corresponding lower flow Cache Creek samples. Raw water methyl mercury from the South Lake
sample was somewhat higher at 0.044 ng/L. (~38% of creek levels). Filtered samples of methyl
mercury from both pit lakes were very similar, at 0.007-0.011 ng/L. These levels were also
approximately 25% of the corresponding levels seen at this time in the adjacent creek.

3.4 Aguatic Invertebrates

Aquatic invertebrates that were analyzed for this project are illustrated in Figure 3. We were
able to collect extensive samples of Coenagrionid damselfly nymphs from each of the pit lakes,
together with aquatic snails, which were an important food item for the fish. Additional
invertebrate samples included predaceous giant water bugs (Belostomatidae) from the North Lake,
predaceous creeping water bugs (Naucoridae) from Cache Creek, and dragonfly nymphs
(Aeschnidae, Libellulidae) from the North Lake and Cache Creek. The mercury data for the
invertebrate samples are presented in Table 8.

Native invertebrate species have proven to be excellent monitors of mercury bioavailability in
California water bodies (Slotton et al. 1995a). Because they incorporate mercury into their bodies
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Figure 3. Aquatic Invertebrates Sampled in This Project
(illustrations taken from McCafferty 1981)

Aquatic Snails (Gastropoda) ' Damselflies (Zygoptera) |
Coenagrionidae

Dragonflies (Anisoptera) | Dragonflies (Anisoptera)
Aeschnidae Libellulidae

Creeping Water Bugs (Hemiptera) Giant Water Bugs (Hemiptera)
Naucoridae Belostomatidae
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ﬂ;roughout their lives, they can provide a time-integrated measure of mercury availability, as
compared to standard "point-in-time" grab sampling for water. The mercury incorporated into
local aquatic biota is, by definition, specifically the bioavailable fraction, which can be of
paramount importance for management considerations. Additionally, many of these species are
ideal indicators of highly localized conditions. They thus function as relatively static biological
probeé of the fraction of mercury in the water that is bioavailable.

Table 8. Invertebrate Mercury Concentrations3; Solano Gravel Lakes and Cache Creek, April 1996
(Dry weight mg/kg mercury, =ppm; Multiple individual composites)

Invertebrates ' .~ NorthPitLake  South Pit Lake Cache Creek
at Solano Gravel

Snails 0.16 (n=23) 0.11 (n=29)

Damselfly Nymphs A 0.22 (n=48) 0.17 (n=47)

Damselfly Nymphs B 0.21 (n=36) 0.17 (n=37)

Dragonfly Nymphs 0.27 (n=3) 0.32 (n=4)

Naucoridae (Creeping water bugs) 0.29 (n=14)

Belostomatidae (Giant water bugs)  0.51 (n=5)

§ - No regulatory criteria exist at this time for these organisms

It was not possible to collect identical types of samples from each of the sites, though there was
some overlap. Aquatic snails and damselfly nymphs were taken from each of the pit lakes. Dry
weight mercury levels were somewhat higher from the North Lake (0.16 ppm in snails vs 0.11
ppm in the South Lake, and 0.21 ppm in damselfly nymphs vs 0.17 ppm in the South Lake). The
field duplicate composites of both sets of damselfly nymphs were essentially identical, suggesting.
that the difference seen between basins in this parameter reflected actual environmental differences
rather than general variability. |

Mercury in dragonfly nymphs and Naucorid bugs (prcdaccous 'creeping” water bugs) from the
Creek samples was similar (0.32 and 0.29 ppm), reflecting their very similar diet of small to
medium invertebrates. The majority of biotic mercury is typically accumulated through the food
chain in the diet, particularly in the higher trophic levels (Lindberg et al. 1987, Gill and Bruland
1990). Mercury levels among invertebrate species with similar foods are typically similar (Slotton
et al 1995a). Concentrations generally increase, fnoving up through the food chain. That was the
case in the samples taken in this project, which are arranged in order of ascending trophic food
level in Table 8.
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Dragonfly nymphs from the North Lake were similar in mercury, though somewhat lower, as
compared to dragonflies from the creek (0.27 ppm vs 0.32). The Belostomatid ("giant") water
bugs from the North Lake were considerably higher in mercury than any of the other invertebrate
samples, at 0.51 ppm. This reflects the considerably higher mercury levels in their preferred food
item, juvenile fish. The utility of this preliminary invertebrate mercury data could be increased
with expanded collections.

3.5 Fish

. Fish sampling for mercury was a very important component of this preliminary study.
Throughout their lifetimes, fish accumulate mercury almost exclusively of the methyl fraction in
their tissues, primarily in the edible fillet muscle, and thus provide time-integrated information on
mercury bioavailability, which can be compared to fish data from other systems. Regulatory
~ considerations are often driven by fish mercury levels, largely because fish muscle mercury
represents the major eiposure pathway of significance, both for people and fish-eating wildlife.

The fish species sampled in this project are illustrated in Figures 4 and 5. The gravel pit lakes
contained green sunfish, channel catfish, brown bullhead, and smallmouth bass. The Cache Creek
samples also included channel catfish and brown bullhead, together with carp, Sacramento sucker,
bluegill sunfish, and white crappie. In order to obtain sufficiently diverse samples from the gravel
pit lakes, we had to utilize the South Lake as well as the North Lake. At this time of year (April),
only smaller individuals were collectable from the North Lake. However, when muscle mercury
concentrations are plotted against fish size, the trends are generélly consistent between lakes (Fig.
6). The fish muscle mercury data collected in this project are shown in Tables 9 and 10 and are
- plotted graphically in Figures 6 and 7.

Mercury concentrations generally varied with size/age of individual and with trophic feeding
level of the species, as is typical. Small green sunfish, which eat small invertebrates, contained the
lowest muscle mercury levels (0.16-0.30 ppm in 5-6 " fish), while the highest levels were found in
the larger predatory species. Channel catfish contained muscle mercury of 0.27-0.67 ppm in 11-
23" fish; smallmouth bass of 10-15" had 0.30-0.90 ppm, and 11-12" brown bullhead were
relatively quite high at 0.72-0.92 ppm. These levels can be compared to the 0.5 ppm Health
Guidelines of the California Department of Health Services, the U.S. Academy of Sciences, and
most nations (TSMP 1990). The U.S. federal guideline (FDA) for mercury in edible fish is 1.0
ppin. None of these pit lake fish were above the 1.0 ppm guideline, though several were above the
0.5 ppm level, including the largest channel catfish (23 inches, 6 Ibs, 0.67 ppm), the larger
smallmouth bass (13-15 inches, 1.5-2 lbs, 0.79-0.90 ppm), and the brown bullheads (~12 inches,
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Figure 4. Fish Species Sampled From Solano Gravel Pit Lakes

(illustrations taken from Moyle 1976)
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CACHE CREEK OFF-CHANNEL PIT LAKES PRELIMINARY MERCURY ASSESSMENT-April 1996

‘Figure 5. Additional Fish Species Sampled From Cache Creek

(

illustrations taken from Moyle 1976)

*

*

yinus carpio

Carp
Cyp

Sacramento Sucker
Catostomus occidentalis

Whité Crappie
Pomoxis annularis

Bluegill Sunfish
Lepomis macrochirus
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Table 9. Fish Muscle Mercury Concentrations_( wet wt ppm); Solano Gravel Lakes, April 1996

Identification Length Weight ppm Hg

(mm) (inches) ~(grams) (pounds) (wet wt)

NORTH LAKE (4/96) )
Green Sunfish 135. 5.3 45 0.1 0.21
Green Sunfish 132 5.2 48 0.1 L 0.21
Green Sunfish 153 6.0 67 0.1 0.30 . 71
Green Sunfish 152 6.0 70 0.2 016 W"%’%
Green Sunfish 154 6.1 74 0.2 0.21 ! l )
Q
Channel Catfish 192 7.6 82 0.2 0.24
Channel Catfish 210 8.3 95 0.2 0.13
Channel Catfish 238 9.4 163 0.4 _ 0.23
Smallmouth Bass - 223 8.8 135 0.3 049 )
138 X3
SOUTH LAKE (4/96) A 4
Green Sunfish 135 5.3 65 0.1 0.25
Green Sunfish 160 6.3 73 0.2 0.29 -
Channe! Catfish 279 11.0 250 0.6 0.35
Channel Catfish 375 14.8 600 1.3 0.44.
Channel Catfish 400 15.7 770 1.7 0.27
Channel Catfish 400 15.7 860 1.9 0.30
Channel Catfish 432 17.0 950 2.1 v 0.39
Channel Catfish 467 184 1,375 3.0 - ; 047
Channel Catfish 584  23.0 2,630 5.8 . 0.67
Brown Bullhead 298 11.7 435 1.0 0.72
Brown Bullhead ‘ 305 12.0 463 1.0 0.92-
Smallmouth Bass 267 105 300 0.7 0.45
Smallmouth Bass 273 10.7 305 0.7 0.30
Smallmouth Bass 337 13.3 640 1.4 ‘ 0.79
Smalimouth Bass 371 14.6 850 1.9 0.90
7<1 Xs,5/
5
g
7.5
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Table 10. Fish Muscle Mercury Concentrations (wet wt ppm}; Lower Cache Creck, October 1995

Identification Length Weight _ ppm Heg
(mm)  (inches) {grams) (pounds) . (wet wt)
CACHE CREEK (10/95)
Carp 202 8.0 180 0.4 0.28
Carp 210 8.3 200 0.4 0.27
Sacramento Sucker 393 155 660 1.5 0.29
Bluegill Sunfish 157 6.2 105 0.2 0.29
Bluegill Sunfish 169 6.7 118 0.3 0.28
White Crappie . 207 8.1 130 0.3 0.48
‘White Crappie 238 9.4 205 0.5 0.51
White Crappie 272. 107 275 0.6 0.65
Brown Bullhead © 260 102 260 0.6 0.22
Brown Bullhead 293 11.5 410 0.9 0.28
Brown Bullhead 310 12.2 438 1.0 031
Brown Bullhead 316 12.4 535 1.2 0.27
Channel Catfish 332 13.1 578 1.3 0.57
Channel Catfish 351 13.8 680 1.5 0.28
Channel Catfish 353 13.9 730 1.6 0.46
Channel Catfish 470 18.5 1,380 3.0 0.33
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CACHE CREEK OFF-CHANNEL PIT LAKES PRELIMINARY MERCURY ASSESSMENT—April 1996

Figure 6. Fish Muscle Mercury From Solano Gravel Pit Lakes, April 1996
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11b, 0.72-0.92 ppm). In Figure 6, the data for the pit lake fish are displayed in conjunction with
the 0.5 ppm guideline. '

We collected comparable fish from lower Cache Creek in October of 1995. These data appear
in Table 10 and Figure 7. Similar symbols are utilized in the plot for same or similar species, as
compared to the pit lake samples. It was not possible to obtain bass or very large catfish in the
creek sampling, but there was considerable overlap. The species which feed lower in the food web
(carp, Sacramento sucker, and bluegill sunfish) were quite similar to each other in mercury content
(0.27-0.29 ppm), and also chy similar to the levels seen in the pit lakes green sunfish (0.16-0.30
ppm). Channel catfish in the range of 11-19" had 0.28-0.57 ppm muscle mercury from Cache
Creek (mean = 0.41 ppm) and 0.27-0.47 ppm in the gravel pit lakes (mean.= 0.37 ppm). These
levels for comparable fish between pit lakes and Cache Creek are very similar and not differentiable
statistically. '

Additional Cache Creek fish samples included white crappie and brown bullhead. The crappie
from Cache Creek were also consistent with the pit lake data. These fish are piscivorous (fish
eaters) and thus correspond closest to the smallmouth bass. Crappie of 8-11" and 0.3-0.6 Ibs from
the creek had elevated mercury levels of 0.48-0.65 ppm. While sizes are not directly comparable,
the diets of crappie in this size range would be similar to those of small to medium smallmouth
bass, which demonstrated similar mercury concentrations in the pit lakes.

Only the brown bullhead showed a difference between pit lakes and Cache Creek. The four
creek bullhead, of a similar size to those taken in the pit lakes, were considerably lower in mercury
(0.22-0.31 ppm), similar to the carp, sucker, and bluegill samples from the creek. -The relatively
~ high mercury levels seen in the two 12" bullhead taken from the South Lake (0.72-0.92 ppm) are
anomalous, as compared to all of the other fish data. We have no clear explanation at this time.
The digestive tracts of these two fish were full of aquatic snails, a relatively low mercury food
source. At this time, we do not place too much significance on the two anomalous samples.
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4. DISCUSSION AND CONCLUSIONS

At the time of this survey, water column mercury in the existing off-channel gravel' pit lakes at
Solano Gravel (2.2-3.5 ng/L) was well below the 12 ng/L water quality criterion and was lower
than concentrations seen in the adjacent section of Cache Creek (3.6-52 ng/L). Levels in the

filtered fraction (< 0.2 pm) were similar across dates and sites (0.9-1.5 ng/L. fof lgke and creek
samples), indicéting that the variation seen in raw water total mercury was mainly a function of -
mercury in suspended sediment. The total mercury levels in raw and filtered water from the pit
lakes were consistent across a variety of climatic conditions and are probably relatively
characteristic for these lakes.

Methyl mercury was found at orders of magnitude lower levels (0.02-0.04 ng/L) and was also
considerably lower in the pit lake samples than in the corresponding creek samples (~0.11 ng/L).
However, this fraction of the aqueous mercury could change significantly under different
conditions. Thermal stratification of the water column had not developed at the time of this work
and oxygen was‘present at moderate to high levels throughout. As methyl mercury is produced
from inorganic mercury mainly as a metabolic bi-product of certain microorganisms, its relative
concentrations are dependent on (1) presence of inorganic mercury, (2) presence of mercury
methylating organisms, and (3) presence of conditions favorable for the methylating organisms.

In our mercury research work in the region, we have found that the rate of methyl mercury
production--and the corresponding transfer of mercury into fish--is enhanced by anaerobic (no
oxygen) conditions. At Davis Creek Reservoir in northwestern Yolo County, the water column
stratifies thermally each warm season and the entire hypolimnion (lower water layer) goes

- anaerobic by mid to late summer. The bottom water becomes anaerobic because the system is
sufficiently rich in organic matter for normal bacterial metabolism to use up the existing store of
dissolved oxygen, which cannot be replaced until later in the year when the thermal stratification
breaks down and the water column mixes top to bottom. Large concentrations of methyl inercury
accumulate in the anaerobic water and are delivered into surface waters, available for biological
uptake, at fall turnover each year (Slotton et al 1995b). This system also has a much larger source
of inorganic mercury than the lower Cache Creek region, as it is located in the heart of the historic
mercury mining district of the California Coast Range. |

Fish accumulations are probably the most dependable indicators of methyl mercury production
and availability, as averaged across time. Despite the variation we found on these dates in water
column mercury between the gravel pit lakes and the adjacent creek, fish accumulations were very
similar, suggesting that, on average, the fish in both environments have similar overall exposures

'to bioavailable mercury.
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At Davis Creek Reservoir, levels of mercury in fish are far higher than those found in this
project (Table 11, Figs. 8 and 9). During the initial flush of bacterial activity associated with the
formation of the reservoir and the flooding of formerly terrestrial soils extremely high levels (to
over4.0 ppm) were seen in 1987 largemouth bass and bluegill. In recent years, levels have
stabilized, though they are still quite high, as indicated by the 1995 data, with most "keeper" sized
bass and bluegill well above the 0.5 ppm guideline at 1.0-2.0 ppm. Clearly, that system provides
a much greater exposure to methyl mercury than do the existing gravel pit lakes and lower Cache
Creek. The levels seen in the gravel pit lakes are of some concern, in that they approach and in
some cases even surpass the 0.5 ppm consumption guideline for fish. However, these fish muscle
mercury concentrations were very similar to concentrations found in adjacent Cache Creek. |
Similar levels are also routmely found from many locations throughout the mercury contaminated
regions of northern Cahforma, mcludmg Clear Lake, Lake Berryessa, the American River, Lake
Herman, Lake Nacimiento, Folsom Lake, and Bullards Bar Reservoir (TSMP 1990, 1991, 1992,
1993). :

It is not clear at this point whether the pit lakes at Solano Gravel become anoxic in the bottom
waters during the summer. We recommend that this be investigated. Even if the current lakes do
not experience seasonal anoxia at this time, the potential exists for new lakes and older lakes to
become seasonally anoxic. This could result if they are either considerably deeper or more organic
rich than the lakes tested. If seasonal bottom anoxia occurred, the possibility would exist for
methyl mercury production and subsequent transfer of mercury into fish to be enhanced.
Additionally, there may be an initial (2-3 year) surge in mercury bioavailability and uptake in any'
newly formed lake, associated with the flooding of formerly terrestrial soils and their accumulated
store of organic matter (Reuter et al 1989, Slotton 1991). The likelihood, though, of mercury
bioavailability--in off-channel gravel pit lakes of any configuration along lower Cache Creek--
increasing to levels as high as those seen in Davis Creek Reservoir is not supported by the findings
of this study of the existing lakes. Sediment bulk mercury levels are considerably lower than in
highly contaminated sites and the water quality in the proposed systems may not be readily
conducive to anoxia. However, because the potential clearly exists for fish mercury to accumulate
" to health guideline levels and above, we strongly recommend that the issue of environmental
mercury be monitored closely in conjunction with future operatxons Specific recommendations
follow in Section 5.
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Table 11. Selected Fish Muscle Mercury Concentrations (wet wt ppm); Davis Creek Reservoir

Identification Length Weight ' ppm Hg
(mm) (inches) - (grams) (pounds) {wet wt)

DAVIS CREEK RESERVOIR (9/87, = new impoundment Hg surge)

Largemouth Bass 169 6.7 63 0.1 2.79
Largemouth Bass 188 7.4 83 0.2 3.14
Largemouth Bass 206 8.1 121 03 3.15
Largemouth Bass 215 8.5 136 0.3 3.85
Largemouth Bass 233 9.2 160 04 3.50
Largemouth Bass 239 9.4 195 0.4 3.31
Largemouth Bass 253 100 230 0.5 4.50
Bluegill Sunfish 152 6.0 91 02 2.22
Bluegill Sunfish : 163 64 117 0.3 2.23
Bluegill Sunfish 166 6.5 124 0.3 ©281
Bluegill Sunfish 168 6.6 130 0.3 2.51
Bluegill Sunfish 203 8.0 227 0.5 2.60
Bluegill Sunfish 205 8.1 270 0.6 2.67

DAVIS CREEK RESERVOIR (11/95, = equilibrium levels)

Largemouth Bass 165 6.5 52 0.1 0.79
Largemouth Bass 232 9.1 185 0.4 1.07
Largemouth Bass 266 10.5 285 0.6 143
Largemouth Bass 300 118 375 0.8 1.21
Largemouth Bass 352 13.9 625 1.4 1.45
Largemouth Bass 375 14.8 870 1.9 -1.61
Largemouth Bass 437 172 1,275 2.8 1.87
Bluegill Sunfish 142 5.6 65 0.1 0.67
Bluegill Sunfish 149 59 ‘ 72 0.2 0.74
Bluegill Sunfish 193 7.6 203 04 0.98
Bluegill Sunfish 211 8.3 272 0.6 1.01
Bluegill Sunfish 221 8.7 302 0.7 1.18
Bluegill Sunfish 250 9.8 440 1.0 1.51
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5. PROJECT RECOMMENDATIONS -

1. Determine the degree of bottom water anoxia (and resultant potential increases in mercury

methylation and biological uptake) in the representative, existing gravel p_' it lakes during the

~ late summer and/or fall of this year. The existing lakes include both a pit design (North
Lake; more prone to anoxia by configuration), and one with extensive shallows and heavy.
plant growth (South Lake; where the amount of organic material and biological activity may
contribute to anoxia). The warm season behavior of these two representative systems will
provide very useful information for the planning and management of the proposed pit
lakes, with regard to environmental mercury. Collections for this purpose should focus on
water column mercury concentrations and biota samples of short-lived organisms such as
aquatic invertebrates and young-of-year fish. At a minimum, water collections should be
made from surface vs isolated bottom water during peak stratification. Appropriate, ultra-
clean collecting technique should be used. Aqueous fractionation should be as in the
current study; i.e.- total and methyl mercury in both the raw water and filtered fractions.
Recommended biota collections include composite samples of water column plankton, each
of the 3-4 major macroinvertebrate species, and young-of-year fish from each of the lakes.

~ Mercury levels in adult fish and sediment are not likely to vary significantly on a seasonal
basis.

2. Supplement the existing adult fish mercury dafa base from the existing Solano Gravel pit
lakes and Cache Creek. It was not possible in this preliminary investigation, under the

constraints of time, creek flow conditions, and lake fish activity patterns, to collect a
complete set of inter-comparable fish samples from the Solano Gravel pit lakes and Cache
Creek. As mercury levels in larger, edible fish constitute the most significant potential
hazard associated with mercury in both the current and proposed gravel lakes, a
comprehensive, comparative data base would be extremely useful. Additionally, these
samples integrate mercury bioavailability over time and represent perhaps the most
meaningful unit of mercury comparison between lakes (both existing and proposed) and
between the gravel lakes and other systems, particularly Cache Creek. Recommended
additional 1996 fish collections include larger catfish and a range of smallmouth bass from
Cache Creek, additional bullhead and smallmouth bass from the South Lake, and salhples
of larger bass and channel catfish from the North Lake.

3. Additional collections from Cache Creek in future years. Comparative collections of water,
invertebrates, and fish should be made every two to three years from lower Cache Creek,
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to provide a realistic benchmark for comparison to the proposed gravel lakes. Multi-year
collections will provide a measure of inter-annual variability and a range of levels naturally
occuring in the watershed. It will be imperative that this data base be complete and
representative, as this comparison will form the basis for gravel lake management
decisions.

4. Institute an effective monitoring program for environmental mercury in new gravel-mining
lakes as they are developed. Because additional, proposed lakes will necessarily have

varying depths, configurations, bottom material, and water quality, we recommend that
mercury conditions be assessed in each new system. ' As the potential for increased
mercury methylation is considerable in the first few years, initial monitoring should be
done at a greater frequency; i.e. semi-annually or annually, while later monitoring could be
reduced both in frequency and parameters, based on the data. Assessments should include
measurements analagous to those made in this project: aqueous mercury species, bottom
sediment mercury and organic matter, aquatic invertebrates, annual/juvenile fish, and adult
edible fish, together with a general assessment of lake trophic status. The adult fish and
sediment samples will provide information on multi-year integrated mercury conditions and
fish conshmption hazard, while the water, invertebrate and annual/juvenile fish will provide
data suitable for inter-annual comparisons to assess potential changes and trends. Ideally,
this work will be performed and interpreted by researchers experienced in the mercury

| dynamics of the region as well as general limnology. The program should be dynamic and
flexible, with changes in monitoring frequency and range based on the understanding of the
individual systems generated by the initial monitoring. Once individual lakes become
relatively stabilized in their mercury dynamics, ongoing monitoring could also be reduced
significantly--for example, to annual work at several selected lakes, representative of the
main configurations, with occassional (i.e.- every 5 years) checks of all of the lakes for
selected parameters. In the event that a gravel pit lake develops fish mercury levels
significantly greater than those already existing in lower Cache Creek and this is determined
to be unacceptable, several options will be available. These include (a) physically
removing (poisoning with rotenone) the high mercury predatory fish and replacing with
species low on the food chain which do not accumulate as much mercury, (b) seasonally
de-stratifying lakes which go anoxic if that is found to be an effective mitigation in
proposed future U.C. Davis research, and/or (c) discontinue practices which lead to the
unacceptable conditions. By instituting a monitoring program which includes the elements
described here, the County will be in a position to understand the mercury dynamics of the
new lakes and provide informed decisidns as to their ongoing management.
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