3.0 Environmental Setting, Impacts, and Mitigation Measures
3.2 Geomorphology, Hydrology and Water Quality

occurred well upstream of the permitted mining reach (ENTRIX, 2005). It was not known
whether the declining thalweg elevations at that time were due to natural fluctuations of the river
channel or if they reflected a longer-term response to bar skimming operations (either
historically or ongoing). After 2003 the thalweg elevations have been stable, and slightly
increasing in elevation. A plot of the thalweg elevation profiles for 1994, 2007, and 2008 is
provided in Figure 3.2-5. The thalweg plot trendlines show that the profile has slightly increased
in elevation near the downstream portion of the reach where the former DeWitt permitted mining
area is located. This is in contrast to the calculated cumulative average decrease of -0.8 foot
since 1994, due to the lower thalweg profile near the Geyserville and Jimtown bridges.

Syar collected more robust and detailed data on thalweg elevations (using many more data
points than those based on the cross-section surveys) from 2003 to 2007 using depth sounding
equipment and GPS. This data indicates a trend toward an increase in thalweg elevations over
the entire Lower Alexander Valley reach since mining last occurred in 2002. Figure 3.2-6
provides a plot of this more detailed thalweg data. Figure 3.2-6 shows that in the downstream
half of the Lower Alexander Valley Reach, which includes the permitted mining area, thalweg
elevations are slightly higher today than 1994. In the upper half of the reach around the
Geyserville Bridge, it appears that thalweg elevations are lower today than in 1994, although
this is based on a very few data points available in 1994 and there has been a rising trend since
2003.

Reference (Baseline) Elevations

The reference water surface elevation at low flow is another indicator of vertical channel
stability. Reference water surface elevations have been recently tracked as part of the ARM
monitoring program. Changes in low flow water surface elevation from year to year reflect
potential changes in elevation across the low-flow channel width (defined by the water surface
top width at low flow). If channel bed elevations are lowering then the water surface elevation
would be correspondingly lower. If channel bed elevations are rising due to sediment deposition,
then the low flow water surface elevation would also correspondingly rise. The low flow channel
width always includes the thalweg, but also includes some of the channel bed area on either
side of the thalweg, up to the elevation of the water surface. As such, the reference elevation
integrates bed elevation changes over an area that is wider than just the individual point defined
by the thalweg alone. Implicit in the reference elevation analysis is the assumption that if the low
flow channel bed elevation has not changed from one year to the next, then the reference
elevation will remain the same.

Reference water surface elevations were established using the cross-section survey information
collected for the Annual Monitoring Program in the first year following approval of the 1994 ARM
Plan, and in 1997 in the former DeWitt mining section (approximately RM 47.5 to RM 49.8) of
the Lower Alexander Valley. Not all surveyed cross-sections in 1997 have a reference elevation
because the water surface elevation was not always surveyed as part of the cross-section data
collection. The 1997 reference water surface elevation was compared to the low-flow water
surface elevation in 2008 using data from 22 cross-sections (ENTRIX, 2010). The average
change in elevation since 1997 is small (i.e., a decrease of -0.15 feet), as shown in Table 3.2-3.
This is well within the range of expected annual fluctuations for the Russian River and within the
range of potential measurement error. The monitoring program considers that any change +1
foot from the reference elevation is not significant. These results indicate that relative to the
1997 reference elevation, the former DeWitt permitted mining section of the Lower Alexander
Valley reach has nearly recovered and has been vertically stable since 2003. It is useful to
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Table 3.2-3
Lower Alexander Valley Reach Reference Elevation Change 2008
Cross-Section 1997\/3;?[6“6 2008 WSEL Changt('-.}efzre(zr 2007

49+4224 176.8 176.46 -0.34
A-A 176.76 176.05 -0.71
B-B 176.25 175.83 -0.42
Cc-C 175.77 175.71 -0.06
D-D 174.18 174.54 0.36
E-E 173.92 173.34 -0.58
F-F 173.11 172.75 -0.36
G-G 172.74 171.4 -1.34
49+1800 172.14 171.70 -0.44
H-H 171.93 171.89 -0.04
-1 170.45 170.94 0.49
J-J 169.76 169.67 -0.09
K-K 168.72 168.03 -0.69
L-L 165.64 N/A N/A
M-M 163.75 163.71 -0.04
N-N 161.34 162.1 0.76
47+4800 161.18 161.85 0.67
0-0 161.16 161.79 0.63
P-P 161.08 161.03 -0.05
Q-Q 161 160.95 -0.05
R-R 159.59 158.74 -0.85
47+2800 158.92 158.74 -0.18
S-S 158.79 158.74 -0.05
Average Change -0.15

Source: ENTRIX (2010)

understand that river forms and processes, including the elevation of the thalweg, are not static
conditions, but rather reflect a condition referred to in the geomorphic literature as dynamic
equilibrium. Dynamic equilibrium is the concept that over intermediate periods of time, (tens to
hundreds of years), river conditions will fluctuate around some mean condition reflecting a
balance in the constantly changing variables (flow and sediment) that drive fluvial processes
(Mount, 1995).

Erosion

The Russian River in the study area follows a sinuous course between alternating gravel bars
that are bounded by higher lying river terraces (former geomorphic flood plain surfaces) on
either side. The meanders mostly follow the full available amplitude impinging directly on the
right bank at the head of a meander then flow across the channel bed and impinge on the left
bank for the next downstream meander bend. The width of the meander belt (channel between
terraces) is roughly correlated with the occurrence of retreating (i.e., eroding) banks some of
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which have lost over 300 feet in the last several years. In the upper and middle sections of the
reach with a relatively wide meander belt (up to 1,500 feet), meander curves have wide
amplitude and bank erosion is more limited than downstream. In contrast, the meander belt in
the lower portion of the reach is narrow and bounded by densely vegetated and armored banks.
The reduced erosion in the lower project reach is also a result of the sediment transport
dynamics during large floods where a large backwater area, formed by the downstream end-of-
valley constriction below Jimtown Bridge; the backwater develops during large floods causing
much of the bedload to deposit at Bars SD-4 and SD-5. Large deposits of sand and gravel in
this backwater area are reflected by the large size of Bars SD-4 and SD-5 and the historic
channel shifting that has occurred at this site. Overall, on a geologic timescale, the Alexander
Valley is filling with sediments due to this valley configuration and downstream constriction.

Erosion is prevalent along the Russian River, particularly in the Lower Alexander. The highest
erosive forces generally occur in high flow periods of winter storms; as bars have increased in
height since 1994, the smaller floods (1-2 year events) have become far more effective in
eroding banks. Erosion increases as the river's hydraulic capacity to move sediment increases
with higher flows. Lateral erosion occurs throughout the project reach, chiefly at the outer edges
of the river along meander bends opposite gravel bars where hydraulic forces are directed
toward the outer banks. There are at least 21 sections of riverbank experiencing moderate or
high erosion rates that range in length from 500 to over 2,000 feet in length. Many of these
erosive banks have been armored with rip rap, concrete rubble, car bodies or engineered
structures to protect them. Most of the armored banks are located in the downstream half of the
reach, from Bar S4 to the Jimtown Bridge. Annual monitoring of bank erosion is conducted
under the 1994 ARM Plan requirements, along a 2.5 mile reach between RM 47.25 and 49.75
within the permitted gravel mining sections that were previously operated by DeWitt. That
monitoring identified four sites with a total of approximately 2,700 linear feet of erosion. Two of
the four sites have existing rip-rap revetments. The river’'s erosive forces have been responsible
for claiming many acres of mature riparian forest and some agricultural land, and undercutting
of roadways, foundations, and bridge footings.

Flooding

The Russian River has a long history of flooding problems. Floods are the most frequent natural
hazard experienced in Sonoma County and result in numerous local, state and federal disaster
declarations (Sonoma County 2006). Damage resulting from flooding in Sonoma County has
included:

e inundation of structures, causing water damage to structural elements and contents;

e erosion and scouring of stream banks, roadway embankments, foundations, footings for
bridge piers, and other features;

e impact damage to structures, roads, bridges, culverts, and other features from high-
velocity flow and from debris carried by floodwaters;

e accumulation of debris on bridge piers and in culverts, increasing loads on these
features or cause overtopping or backwater effects;

e destruction of crops, erosion of topsoil, and deposition of debris and sediment on
croplands; and

o release of sewage and hazardous or toxic materials as wastewater treatment plants are
inundated, storage tanks are damaged, and pipelines are severed.

Syar Alexander Valley Instream Mining Project and Sonoma County ARM Plan Amendments AECOM
Draft EIR 3.2-29 April 2010



3.0 Environmental Setting, Impacts, and Mitigation Measures
3.2 Geomorphology, Hydrology and Water Quality

In Sonoma County, floods usually occur between December and March, during the season of
highest precipitation or during heavy rainfalls after prolonged dry periods. Flooding along the
Russian River has been exacerbated by advancing urbanization and increased impervious
surfaces causing more rapid runoff; past mining practices incised the riverbed and disconnected
adjacent floodplains reducing floodplain storage capacity; construction of levees and land
reclamation further confined the channel and increased in-channel flows; and accumulation of
sediment on gravel bars reducing flood carrying capacity and increasing lateral bank erosion
and bank failures. Damaging floods along the Russian River typically develop within 24 to 48
hours after the beginning of a storm and recede within 3 days after the end of the storm.

The earliest major flood recorded on the river occurred in 1862. This flood had an estimated
discharge of 100,000 cfs, or what is now projected to be approximately a 100-year flood. The
Russian River is considered to be at flood stage when it reaches a gauge height of 32 feet at
the Guerneville Bridge. Table 3.2-4 shows the relationship between flood elevations and gauge
height measured at the Guerneville Gauge located at the Guerneville Bridge. Floods reaching a
gauge height of less than 34 feet at the Guerneville Bridge are a routine inconvenience that can
happen more than once during a typical wet season. The largest flood in recent history occurred
between February 14 and 18, 1986, when a peak discharge of 102,000 cfs was recorded and
the flood reached a gauge height of 48.6 feet at Guerneville. This event was mapped by the
Federal Emergency Management Agency as the 100-year flood. The 1995 flood also topped
48 feet and had a peak discharge of 93,900 cfs. The 1997 flood, while reaching a peak
discharge of 82,100 cfs, is considered to be a moderate flood. The frequency of flooding events
along the Russian River exceeded the flood stage at Guerneville 31 out of 50 years (1955 to
2006).

Table 3.2-4
Russian River Flood Level Elevations in Feet and Gauge Height
Level Elevation in Feet Equivalent Gauge Height

Base Level 8.67 0
Monitor Level 38.0 29.0
Flood Level 41.0 32.0
10 Year Flood Level 47.0 38.0
50 Year Flood Level 54.5 45.5
100 Year Flood Level 57.0 48.5
500 Year Flood Level 60.3 51.6

The most recent flooding event, the 2006 New Year’s Flood occurred following a series of winter
storms that entered California late in 2005. During December, Santa Rosa received a total of
17.59 inches of rain, with 4 inches falling on December 31 alone. This made it the second
wettest December since record keeping began in 1888 (December 1955 was the wettest on
record with 17.89 inches of rain recorded). The Russian River reached flood stage (32 feet) in
Guerneville at 5:00 am on December 31 and continued to rise to a crest of 41.89 feet at about
4:30 am on New Year's Day. Continuing rainfall kept the river at flood stage until mid-day on
January 3, 2006.

The flooding caused significant damage in the Guerneville area to property, businesses, and
infrastructures such as roads, bridges, and buildings. Within the study area, flooding caused
extensive damage to the Highway 128 Geyserville Bridge. Scour caused unrepairable damage
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to the bridge piers, and the bridge was replaced with a $22.5 million new structure with a wider,
longer span Caltrans implemented further emergency repairs using riprap in late 2009 in
response to ongoing erosion against the west bank just upstream of the bridge. If this erosion
continues to progress it could outflank the bridge abutments, which would create substantial
public safety and infrastructure concerns.

The standard for floodplain management in the United States is a flood having a 1% probability
of occurring of in any given year (also known as the 100-year flood or FEMA base flood) It is
important to note that the designation is statistical, rather than an actual measure. As it is a
year-to-year risk, 100-year floods may occur more frequently than actually once every 100
years. Flood stage on the Russian River has nearly met the maximum historical flood crest on
several occasions.

A river's capacity to contain flow volume is reduced by sediment stored in the river and the
density of vegetation (i.e., woody trees and shrubs). River flood conveyance capacity decreases
where there is a net accrual of sediments in the channel, and increases whenever there is a net
loss of sediment in the channel (ENTRIX, 2007). Extraction of sediment from a river has the
potential of increasing flood channel conveyance capacity beyond what it would be without
mining. Flood conveyance capacity is reduced if the amount of sediment accrual exceeds the
amount of extraction. As previously discussed, the lower Alexander Valley has displayed a
general trend of aggradation, which has decreased flood conveyance capacity and potentially
increases lateral migration and bank erosion. Loss of flood capacity in the channel also reduces
sediment transport capacity and competence which increases coarse sediment deposition and
in turn reduces flood capacity and sediment transport in other words a feedback loop that
reinforces itself.

Groundwater

The Alexander Valley Groundwater Basin is approximately 47 square miles and is comprised of
two sub basins, Alexander sub basin (number 1-54.01) to the south and the Cloverdale sub
basin (1-54.02) to the north (DWR, 2004). The Alexander Valley Groundwater Basin occupies a
structural depression in the Coast Ranges extending north of the San Francisco Bay. The valley
floor is locally bounded by low hills consisting of unconsolidated water-yielding sediments. The
basin boundary extends from Alder Glen Springs and Preston in the north to about 5 miles
southeast of Jimtown.

Principal water bearing formations of the Alexander sub basin include Late Tertiary- to
Quaternary-age volcanic rocks and continental sedimentary deposits that include the alluvium,
Glen Ellen Formation, and the Sonoma Volcanics. The storage capacity for this basin is
estimated at 762,000 acre-feet (af) with groundwater storage volume estimated at 547,000 af in
the fall of 1980. A study from 1976 and 1999 of hydrographs from eight wells within the basin
indicated no long-term change in water levels.

The principal source of groundwater in the Cloverdale area sub-basin is Holocene-age alluvium
and, to a much lesser extent, the Jura-Cretaceous-age Franciscan Complex. The storage
capacity for this basin is estimated at 71,000 af with groundwater storage volume estimated at
55,000 af in the fall of 1980. A study from 1961 and 1999 of hydrographs from eight wells within
the basin indicated no long-term change in water levels.

The Holocene aged alluvium and river channel deposits in the Alexander Valley are
hydraulically connected with the Russian River channel (Sonoma County, 1994). In general, the
high transmissivity of the aquifer allows recharge in the winter when total rainfall is high. Under
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most conditions the aquifer feeds the river and the discharge in the river is “gaining” or
increases downstream (ENTRIX, 2007); there are variations from this general trend from year-
to-year and season-to-season. For example, in 1989 to 1990, the aquifer consistently supplied
the river; in 1985 t01986 the aquifer fed the river except during August and September, when
the aquifer was recharged by the river (Sonoma County, 1994).

There is no regular groundwater monitoring using wells in the lower Alexander Valley reach of
the Russian River. The 1994 ARM Plan indicates that observation wells located throughout the
Alexander Valley show large seasonal variation in groundwater elevations. As identified in the
1994 ARM Plan, the only process by which gravel mining might affect groundwater elevations is
due to channel incision. If the channel scours and down-cuts into the bed, the groundwater table
could be lowered. In coordination with the cross-section surveys of the ARM Plan monitoring,
the reference water surface elevations and thalweg data described above provide a measure of
vertical channel stability and is therefore an indirect measure of potential changes in
groundwater elevations. The Annual Monitoring Program has tracked the changes in thalweg
elevation since the beginning of the program, and has tracked the reference water surface
elevation at several sites in the Lower Alexander Valley since 2004. As reported above, there
have been small up-and-down fluctuations in the average thalweg and reference elevation in
any given monitoring year. Overall these data indicate that the bed elevation in most of the
Lower Alexander Valley has been reasonably stable, although there has been some down-
cutting near the Geyserville Bridge relative to the very few available 1994 thalweg datum points.
Thus it is unlikely that groundwater tables are lower due to vertical channel instability stemming
from gravel mining. In fact, where the Annual Monitoring Program directly tracks well elevation
data in the Middle Reach, it has documented an increase in groundwater elevations since 1994
(ENTRIX, 2010). The Annual Monitoring Program has stated that based on the ongoing annual
tracking of channel bed stability, it appears unnecessary to continue monitoring wells in any of
the three Russian River reaches. Continued monitoring of the channel bed and water surface
elevations are sufficient to detect any potential impact from mining on groundwater (ENTRIX,
2009).

Water Quality
Surface Water Quality

Surface water quality in the Russian River is currently monitored in an on-going program
conducted by the North Coast Regional Water Quality Control Board (RWQCB). The SCWA and
other municipal water purveyors along the Russian River collect surface and groundwater
qguality data to ensure compliance with statewide surface water treatment rules. The water
system operators monitor parameters such as conductivity, temperature, pH, and bacteria in the
river and in their collection systems before chlorination in order to determine if the groundwater
is under direct influence of the river.

The North Coast RWQCB listed the Russian River near Geyserville as an impaired water body
for sedimentation/siltation. Sediment impacts in the Russian River tributaries prompted listing
the entire Russian River watershed for sediment total maximum daily load (TMDL). The river is
scheduled for TMDL water quality objectives development in 2011. The federal Clean Water Act
defines “water quality standards” to include both “designated uses” (i.e., beneficial uses) and
“water quality criteria” (i.e., water quality objectives). Thus, the designated beneficial uses listed
in Table 3.2-5 are the California water quality standards for waters of the Russian River
Hydrologic Unit (HU), Geyserville Hydrologic Subarea. The water quality of the Russian River
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Table 3.2-5

Designated Beneficial Uses for the Russian River, Geyserville Subarea

Beneficial Use

Description

Agricultural Supply

Uses of water for farming, horticulture, or ranching including, but not limited
to, irrigation, stock watering, or support of vegetation for range grazing.

Municipal and Domestic
Supply

Uses of water for community, military, or individual water supply systems
including, but not limited to, drinking water supply.

Industrial Service Supply

Uses of water for industrial activities that do not depend primarily on water
quality including, but not limited to, mining, cooling water supply, hydraulic
conveyance, gravel washing, fire protection, or oil well re-pressurization.

Industrial Process Supply

Uses of water for industrial activities that depend primarily on water quality.

Groundwater Recharge

Uses of water for natural or artificial recharge of groundwater for purposes
of future extraction, maintenance of water quality, or halting of saltwater
intrusion into freshwater aquifers.

Freshwater
Replenishment

Uses of water for natural or artificial maintenance of surface water quantity
or quality (e.g., salinity).

Hydropower Generation

Uses of water for hydropower generation.

Warm Freshwater Habitat

Uses of water that support warm water ecosystems including, but not
limited to, preservation or enhancement of aquatic habitats, vegetation,
fish, or wildlife, including invertebrates.

Rare, Threatened, or
Endangered Species

Uses of water that support habitats necessary, at least in part, for the
survival and successful maintenance of plant or animal species established
under state or federal law as rare, threatened or endangered.

Cold Freshwater Habitat

Supports cold water ecosystems including, but not limited to, preservation
and enhancement of aquatic habitats, vegetation, fish, and wildlife,
including invertebrates.

Commercial and Sport
Fishing

Used for commercial or recreational collection of fish or other organisms
including, but not limited to, uses involving organisms intended for human
consumption.

Migration of Aquatic
Organisms

Supports habitats necessary for migration, acclimatization between fresh
and salt water, or temporary activities by aquatic organisms, such as
anadromous fish.

Aquaculture

Uses of water for aguaculture or mariculture operations including, but not
limited to, propagation, cultivation, maintenance, or harvesting of aquatic
plants and animals for human consumption or bait purposes.

Navigation

Used for shipping, travel, or other transportation by private, military, or
commercial vessels.

Water Contact
Recreation

Used for recreational activities involving body contact with water where
ingestion of water is reasonably possible. These uses include, but are not
limited to: swimming, wading, water-skiing, skin and scuba diving, surfing,
white water activities, fishing, and use of natural hot springs.

Non-contact Water
Recreation

Used for recreational activities involving proximity to water, but not normally
involving body contact with water where ingestion of water is reasonably
possible. These uses include, but are not limited to, picnicking, sunbathing,
hiking, beachcombing, camping, boating, tide pool and marine life study,
hunting, sightseeing, and aesthetic enjoyment in conjunction with the above
activities.

Spawning, Reproduction,
and Development

Supports high quality aquatic habitat necessary for reproduction and early
development of fish and wildlife.

Wildlife Habitat

Supports wildlife habitats including, but not limited to, the preservation and
enhancement of vegetation and prey species used by wildlife, such as
waterfowl.

Source: North Coast RWQCB 2007
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meets the North Coast RWQCB'’s standards for the river's beneficial uses described in the
Water Quality Control Plan for the North Coast Region (Basin Plan).

The potential sources of sedimentation and siltation within the Russian River are: agriculture
(non-irrigated and irrigated crop production, specialty crop production, grazing, etc.),
construction/land development, surface runoff, resource extraction, channelization, bridge
construction, removal of riparian vegetation, stream bed modification, channel erosion, and
miscellaneous non-point sources. A recently completed Biological Opinion (BO) prepared by
NOAA NMFS for the Sonoma County Water Agency (SCWA) cites sluicing of fine sediments
from Coyote Reservoir in Mendocino County as a potentially significant source of fine sediments
and turbidity in the main stem river during times of salmonid migration; the BO calls for
installation of monitoring equipment to detect the discharges.

Water temperature is also listed as a potential source of impairment. The beneficial use of the
Russian River most sensitive to temperature is habitat for coho salmon, Chinook salmon, and
steelhead trout, which are listed as endangered and threatened species under the federal
Endangered Species Act. Temperature data collected during the period of 1997—-2000 in the
Russian River watershed indicate that high temperature levels may be a source of impairment
of cold water fisheries. Potential sources of temperature are: flow regulation/modification,
habitat modification, and removal of riparian vegetation.

Typical water quality concerns due to instream mining include discharge of loose decomposed
rock and soil stockpiles, soil discharge from disturbed slopes, and fuel and chemical discharges
from vehicles, equipment storage and maintenance areas. Loose or unstable soil after skimming
slopes can contribute silt and suspended solids to stormwater and to the river at higher flows.
Vehicles and equipment can contribute diesel fuel, gasoline, motor oil, lubricants, hydraulic fluid,
anti-freeze and other similar pollutants to stormwater runoff. Syar has developed and used
plans to address accidental releases of hazardous materials from instream mining; this is further
addressed in Section 3.11, “Hazards and Hazardous Materials”.

Groundwater Quality

The DWR elevated water quality of groundwater in the Russian River Basin through compilation
of chemical analyses from wells in the Alexander Valley and Healdsburg areas (Sonoma
County, 1994). Data were collected for dissolved sodium, the adjusted sodium, the adjusted
sodium adsorption ratio, dissolved chloride, total dissolved solids, electric conductivity,
dissolved nitrates, dissolved boron, dissolved hardness, and pH. Relatively low levels of these
constituents were measured with the exception of boron in some of the deep wells sampled in
the lower aquifer below a clay layer.

Groundwater monitoring data have been collected in the Alexander Valley since 1950. Water
quality of this Alexander sub-basin is generally characterized as moderately hard to hard
bicarbonate. Data suggest a progressive change in water chemistry over time. Samples from
the southern part of the valley show a trend toward higher ionic concentrations and increasing
concentrations of particular constituents such as sulfate. These water-quality changes may be
attributed to natural processes, such as cation exchange, or to anthropogenic impacts, such as
changes in land use or irrigation practices, or as a result of declining water levels (USGS, 2006).
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B. Regulatory Framework
FEDERAL REGULATIONS

Clean Water Act

The Clean Water Act (CWA), as amended by the Water Quality Act of 1987, is the Federal
legislation governing water quality at a Federal level. The objective of the act is “to restore and
maintain the chemical, physical, and biological integrity of the nation’s waters.” The CWA
prevents pollution through the regulation of discharges into waters of the United States,
including a range of potential point and nonpoint sources of water-transported pollutants, and
the discharge of fill into waters, such as wetlands and intermittent stream channels. The mining
permit is subject to the Clean Water Act which is administered by the Army Corps of Engineers
through their Section 404 permit process

STATE REGULATIONS

California Surface Mining and Reclamation Act of 1975

The Surface Mining and Reclamation Act of 1975 (SMARA) addresses the need for mineral
resources while preventing or minimizing the negative public health, property, and
environmental impacts of surface mining. As related to hydrologic and water quality issues, the
process of reclamation includes maintaining water quality and minimizing flooding and erosion
damage to wildlife and aquatic habitats caused by surface mining. The requirements of the Act
apply to any surface mining operations that disturb more than one acre or remove more than
1,000 cubic yards of material. Therefore, the proposed instream mining is subject to the
requirements of SMARA. Under SMARA, a local agency, upon adoption of a mining ordinance
consistent with the Act, becomes the mining authority and lead agency for issuance of surface
mining permits and enforcement of SMARA requirements. The County of Sonoma adopted a
Surface Mining and Reclamation Ordinance (SMARO) in 1981 and updated the ordinance in
1994 to implement the Aggregate Resources Management Plan as discussed below.

Porter Cologne Water Quality Control Act

Water quality regulation within California is based upon the State’s Porter-Cologne Water
Quality Control Act (Division 7 of the California Water Code). The State Water Resources
Control Board (SWRCB) administers water rights, water pollution control, and water quality
functions throughout the state, while the Regional Water Quality Control Boards (RWQCBS)
conduct planning, permitting, and enforcement activities.

North Coast Regional Water Quality Control Board

The North Coast RWQCB has primary responsibility for the maintenance of water quality in the
study area and Russian River watershed. The first comprehensive Water Quality Plan for the
North Coast Region (Basin Plan) was adopted by the RWQCB in 1975. Since that time, the
RWQCB has updated and amended the Basin Plan several times. The RWQCB adopted the
most current version of the Basin Plan in 2007. The Basin Plan is used by the RWQCB as a
regulatory tool and by other agencies for permitting and resource management.

The RWQCB has the responsibility of protecting the beneficial uses of surface waters from
pollution and nuisance that may be caused by waste dischargers. The goal of the Basin Plan is
to define a program of actions that are designed to preserve and enhance water quality and to
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protect the beneficial uses of waters in the North Coast. Beneficial uses are identified in regional
waters in order to assess which uses need to be protected from degraded water quality. From a
water quality management standpoint, the most sensitive beneficial uses are municipal,
domestic, and industrial water supply, recreation, and uses associated with the maintenance of
resident and anadromous fisheries. The Basin Plan allows a 20% maximum increase in
turbidity, as measured at a downstream monitoring point.

The 1987 Federal Water Pollution Control Act amendments require regulation of stormwater
under the National Pollutant Discharge Elimination System (NPDES) permit program. The
SWRCB has issued a general NPDES permit for stormwater discharges associated with
industrial and construction activities statewide, which is enforced in northern Sonoma County by
the North Coast RWQCB. The general permit requires development and implementation of
Storm Water Pollution Prevention Plans (SWPPP) emphasizing Best Management Practices
(BMPs) to control both erosion and sedimentation. The SWPPP has two major objectives: to
help identify the sources of siltation and other pollutants that affect the quality of stormwater
discharge and to describe and ensure implementation of practices to reduce siltation and other
pollutants in stormwater discharges. Since instream mining occurs within river channel,
stormwater is not a significant concern. However, measures should be taken to minimize flux of
sand and silt into the river as a result of skimming operations.

LOCAL REGULATORY ISSUES

Sonoma County General Plan

The Resource Conservation Element in the Sonoma County General Plan provides for the
conservation of natural resources including water, forests, soils, rivers, harbors, fisheries,
wildlife, minerals, and other natural resources. Regulations applicable to Hydrology and Water
Quality are as follows:

Goal RC-3 Conserve, enhance, and manage water resources, protect their quality, and assure
an adequate long term supply of water for domestic, fishing, industrial and agricultural use.

Objective RC-3.1: Preserve watersheds and groundwater recharge areas by avoiding the
placement of potential pollution sources in areas with high percolation rates.

Objective RC-3.2: Provide development standards in recharge areas to maintain groundwater
supplies.

Objective RC-3.3: Preserve and enhance the quality of surface and groundwater resources.

Policy RC-3a: Grading, filling and construction should not substantially reduce or divert any
stream flow that would affect groundwater recharge.

Policy RC-3b: Require groundwater monitoring programs for all large scale commercial and
industrial uses using wells.

Policy RC-3c: Continue to encourage research on and monitoring of local groundwater,
watersheds, streams, and aquifer recharge areas in order to determine their water supply value.
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Sonoma County Aggregate Resources Management Plan (ARM Plan)
The major objectives of the 1994 ARM Plan for instream mining are to:

e “Maintain a balance between aggradation and degradation that reflects the natural
recharge of aggregate. This will be accomplished by managing production to remove
only the net accumulation of aggregate within the channel and by regulating the location,
extent, depth, and frequency of gravel extraction.

e Provide high-quality aggregate materials.

¢ Maintain or increase flood flow capacity of stream channels and reduce the potential for
bank erosion” (ARM Plan p. 7-11).

The Plan establishes specific adaptive management policies and methods that identify where
mining can occur, and how the mining areas would be surveyed and measured to ensure no
long term degradation would occur at any mining site, including upstream and downstream
locations. The plan further established the Russian River Mitigation Fund for restoration of any
lateral bank erosion that occurred upstream or downstream of mining sites.

The ARM Plan evaluated several methods for managing aggregate resources including the
establishment of a sediment budget. However, the ARM Plan rejected the use of sediment
budgets to limit instream mining activities due to the inherent difficulty in accurately estimating
the sediment yield and due to substantial natural fluctuations in the annual sediment recharge.
Instead the ARM Plan relies on a “redline method,” which requires the establishment of baseline
elevations below which mining cannot occur in the mining reaches. Mining in subsequent years
can only occur when there has been sufficient recharge above the baseline elevations. Annual
monitoring of the Russian River has shown that the ARM Plan has been very effective at limiting
mining to a sustainable yield of available recharge and minimizing the potential for down cutting
of the riverbed from mining activities. However, the County’s ARM Plan standards conflict with
the federal Guidelines for Sediment Removal from Salmonid Habitat (NOAA, 2004).

Sonoma County Mining and Reclamation Ordinance (SMARO)

The Sonoma County Mining and Reclamation Ordinance lists criteria that need to be met for
surface and instream mining operations. Among the criteria are:

e Incorporation of best management practices (BMPs) to minimize storm water ponding,
alterations to the natural drainage system, and siltation of adjacent or downstream
watercourses.

¢ Obtaining appropriate permits from regulatory agencies as applicable

e Protection of water quality by meeting all applicable water quality standards of the
Regional Water Quality Control Board and any other agency with authority for water
discharges.

e Prevention of erosion and sedimentation by incorporating approved erosion control and
streambank protection measures.

o Assumption of responsibility for the erosion of lands adjacent to the project.

Syar Alexander Valley Instream Mining Project and Sonoma County ARM Plan Amendments AECOM
Draft EIR 3.2-37 April 2010



3.0 Environmental Setting, Impacts, and Mitigation Measures
3.2 Geomorphology, Hydrology and Water Quality

e A preparation of an erosion and sediment control plan describing erosion control and
streambank protection measures to be sized and designed by a civil engineer in
accordance with standards set forth in the most current “flood control design criteria”
manual published by the Sonoma County water agency and other responsible agencies.

e The compliance with the applicable requirements of the Regional Water Quality Control
Board and the CDFG for the installation, maintenance and removal of all stream
crossings.

e The monitoring of groundwater levels as specified in the ARM plan and/or funding of the
collection and analysis of such data through the Russian River monitoring program.

The principal method for managing in-stream extraction to remove only the net accumulation of
aggregate is the establishment of a minimum baseline elevation below which mining cannot
occur, per the County’s Surface Mining and Reclamation Ordinance (SMAROQO) Section 26A-09-
020 (f) (4). Mining is only permitted below the widest point or apex (or the lower half where there
is no apex) with a minimum 15-foot side bar buffer. Bar skimming is allowed above the minimum
baseline elevation established at a 2% cross-slope from the low flow water surface. Extraction in
subsequent years on bars previously mined is only allowed when aggradation has occurred
above the minimum baseline elevation, and certain other conditions have been met, per
SMARO Section 26A-09-020 (g).

C. Potential Impacts and Mitigation
CRITERIA USED FOR DETERMINING IMPACT SIGNIFICANCE

A project would have a significant impact if it meets any of the following criteria:

» Violates any water quality standards or waste discharge requirements;

= Substantially depletes groundwater supplies or interferes substantially with groundwater
recharge such that there would be a net deficit in aquifer volume or a lowering of the
groundwater table level (e.g., the production rate of pre-existing nearby wells or springs
would drop to a level which would not support existing land uses or planned uses for
which permits have been granted);

= Substantially alters the existing drainage pattern of the site or area, including through the
alteration of the course of a stream or river in a manner which would result in substantial
erosion or siltation on- or off-site;

= Substantially alters the existing drainage pattern of the site or area, including through the
alteration of the course of a stream or river, or substantially increases the rate or amount
of surface runoff in a manner which would result in flooding on- or off-site;

= Creates or contributes runoff water which would exceed the capacity of existing or
planned stormwater drainage systems or provides substantial additional sources of
polluted runoff;

= Otherwise substantially degrades water quality;

» Places housing within a 100-year flood hazard area as mapped on a Federal Flood
Hazard Boundary or Flood Insurance Rate Map or other flood delineation map;

= Places within a 100-year flood hazard area structures which would impede or redirect
flood flows; or
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= Exposes people or structures to significant risk of loss, injury, or death involving flooding,
including flooding as a result of the failure of a levee or dam.

* Inundation by seiche, tsunami, or mudflow.
Program Impacts

The proposed mining plan requires an amendment to the 1994 ARM Plan and related mining
ordinance standards to allow a different method of mining. The proposed mining method is
based on the NOAA/NMFS Sediment Removal Guidelines. The ARM Plan amendment includes
new objectives for the lower Alexander Valley to provide greater protection and enhancement of
aguatic habitat. One of the key purposes of the proposed amended ARM Plan and related
mining ordinance amendment is to manage mining so that it would not interfere with the
geomorphic processes that maintain high value aquatic habitat for endangered fish while not
altering the geomorphic characteristics of the river.

This subsection discloses, analyzes, and mitigates the potential effects of the proposed
changes to the ARM Plan and related mining ordinance standards. Instream mining activities
can directly change river geomorphology by altering the shape, elevation and slope of bars and
reducing the coarse sediment supply (by skimming bars), and indirectly by altering river
hydraulics (e.g., depth and velocity of flow) across the channel width in the mining area. These
types of changes can affect sediment transport characteristics and ultimately the channel
forming processes and the morphology of the channel.

The Hydrology section of the 1994 ARM Plan PEIR (Section 8.3) evaluated potential impacts
that could result from bar skimming in the absence of standards and regulations. Mitigations
recommended in the 1994 PEIR were adopted as operating standards (section 7.5.2) and
restrictions in the management plan. The impact analysis determined that instream mining
operations could lower the channel thalweg elevation, resulting in incision, over-steepening of
streambanks and increased bank erosion that would affect channel stability and potentially
impact water quality by increasing fine sediment loads in the Russian River and its tributaries.
The ARM Plan recognized that there could be secondary impacts related to channel incision
and bank erosion including loss of streamside agricultural soils, increased sedimentation, and
loss of riparian and fishery habitat. Instream operations could also alter the natural geomorphic
characteristics of the channel, creating a wide, shallow low flow channel with elevated water
temperatures, reduction in pools and riffles, and generally simplifying channel complexity
needed for fish habitat. The PEIR included mitigation measures to reduce potential effects,
including limiting extraction to more closely match the amount of recharge by implementing a
minimum baseline elevation below which mining cannot occur; limiting mining to the lower half
of the bar or downstream of the apex; establishing buffers around the bar perimeter and other
operating standards; requiring participation in the Russian River Gravel Mitigation Program; and
installation of erosion control. Monitoring data collected since adoption of the ARM indicate that
the policies and standards in the ARM Plan and mining ordinance have been effective at
preventing channel incision and limiting bank erosion, but may not have been as effective at
maintaining aquatic habitat.

Changes to the ARM Plan policies are intended to provide for an Adaptive Management
Strategy (AMS) that would enable PRMD to require adjustments to the annual mining plans to
respond to changes in channel morphology and enable incorporation of enhancement features
into the project to restore aquatic functions and habitat values. The AMS will require careful
evaluation of changing river conditions in consultation with the County’s Scientific Review
Consultants and resource agencies.
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A key strategy of Sonoma County and the resource agencies has been to manage mining so as
not to interfere with the geomorphic processes that provide aquatic habitats, while also
maintaining flood capacity and protecting groundwater levels. This section discusses how each
of the proposed changes to ARM Plan mining methods and standards may affect geomorphic
processes and aquatic habitat. Mitigation measures to prevent substantial changes in channel
geomorphology include modifications to the proposed standards and the establishment of
improved monitoring and performance criteria to be incorporated into the ARM Plan and related
mining ordinance amendments as well as the conditions of approval for the mining permit.

Impact of Revised Baseline Elevations and Slope

Impact 3.2-1: A recent proposal from the Sonoma County Water Agency to the State
Water Resources Control Board to reduce the flow regime for the Russian River would
cause lower low flow channel elevations to be used in establishing the baseline
elevations, potentially causing lowering of the channel below previous baseline levels.

Minimum baseline elevations control the maximum depth of aggregate removal on bars.
Baseline elevations are keyed to the low flow water surface elevation. Recent plans that may
reduce the magnitude of summer flows on the Russian River would result in the establishment
of lower baseline elevations, potentially increasing the depth of mining and causing changes in
the channel morphology including channel incision and widening of the low flow channel.

The ARM Plan and SMARO limits extraction to the baseline elevation established prior to the
first year of mining in any given reach (see state regulations above in Section B, “Regulatory
Framework”). The ARM Plan currently establishes the baseline elevations at the low flow water
surface elevation and extending at a 2% slope across the bar. Based on these standards,
mining is not allowed below the 2% cross-slope grade line that extends from the baseline
elevation, thereby limiting the depth and amount of gravel extraction on the bar. Existing
baseline elevations were established in the first year of mining (1997) for the previously mined
DeWitt reach of the Lower Alexander Valley.

Syar proposes establishing a new baseline elevation at 1 foot above the low flow water surface
elevation with a longitudinal downstream gradient (from the upstream mining edge toward the
head of the bar downstream to the tail of the bar) equivalent to the river water surface elevation
slope at low flow. This would conflict with the 2% slope requirement across the bar and requires
an amendment to the ARM Plan and SMARO to allow a new baseline elevation to be
established at 1-foot above the low flow surface water elevation for all bars in the lower
Alexander Valley mining reach. The change in minimum baseline elevation would be offset by
larger side bar buffers, as recommended by NMFS. The proposed changes in ARM Plan
standards as proposed by Syar are illustrated in Figure 3.2-7.

The proposed change would eliminate the required 2% slope, and could allow for deeper mining
on parts of the bar. The proposed change would not disrupt geomorphic processes or cause
any significant change in channel morphology because of the added provision that the skimmed
floor elevation shall be maintained one-foot above the baseline elevation that was established
during the first year of mining after ARM Plan adoption. Baseline elevations were established for
the former DeWitt bars SD-4 and SD-5 located 3 miles upstream of the Jimtown Bridge, but no
other baseline elevations have ever been established in the Lower Alexander Valley. Using
available data, Figure 3.2-8 shows the 1994 and 1997 thalweg elevations, and the 1994, 1997
(existing baseline), and 2007 water surface elevations at low flow. The thalweg and water
surface elevation plots are derived from past DTM data collected by Syar and for the annual
ARM monitoring program.
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The project will require establishment of baseline elevations for the rest of the mining reach,
which, according to the 1994 ARM Plan, would be set at the current low flow elevation.
Establishing new low flow channel elevations upstream and downstream of the previously
mined section may not be in vertical alignment with the original baseline elevation established in
1997. In addition, the flow regime of the Russian River may be changed from an estimated 200
cfs summer low flow level to less than 50 cfs during periods of drought. This would lower the
elevation of a new baseline relative to the existing 1997 baseline, allowing mining to a deeper
elevation than was originally envisioned by the ARM Plan. It would allow a greater quantity of
aggregate to be mined from each bar, potentially altering the balance between aggradation and
degradation of the channel bar and thalweg, possibly leading to channel incision. This impact is
considered potentially significant.

Mitigation Measure 3.2-1  Establish minimum baseline elevations for the Lower Alexander
Valley mining reach at 1-foot above the higher of either the 1997 or 2007 water surface
elevations adjacent to each bar as shown in Figure 3.2-8. Mining shall not be allowed below the
minimum baseline elevation (1-foot above the higher of 1997 or 2007 water surface elevations).
Mining shall be limited to bars that have accumulated sediment above the reference baseline
elevation established in the first year prior to mining. If the water surface elevation is higher than
the baseline elevation during implementation of mining activities, mining shall be limited to 1-
foot above the water surface elevation at that time. These standards shall be incorporated into
the ARM Plan and SMARO Amendments for the Lower Alexander Valley reach, as well as, in
the project conditions of approval.

Impact Significance After Mitigation

Mitigation Measure 3.2-1 would reduce potential impacts associated with the establishment of
new baseline elevations to a less than significant level.

Impact of Revised Head of Bar Buffer

The project calls for allowing mining up to two-thirds of a bar length and retaining an un-mined
area at the bar head that is a minimum of one-third the length of the bar. The 1994 ARM Plan
standards require retention of the upper half of the bar (defined in the ARM Plan as from head
of bar at low flow downstream to the widest point of the bar). But the ARM Plan allows for
modifications or waiver of the requirement if a detailed study is performed, suggesting that this
standard may not always be the best management approach and adjacent streambanks.
Current ARM Plan standards require a 2:1 slope within the mining area. The Syar mining
proposal would modify these slopes to a gentler 10:1 grade at the head of the bar.

Impact 3.2-2 The proposed ARM Plan amendment to retain 1/3 of the bar head as a buffer
may not in some circumstances provide sufficient buffer area or height to prevent cutting
through the bar head, potentially creating a high flow chute channel, disassociation of
the bar from the bank or scour of the bar which can result in a braided channel form,
alter the course of the main channel, disrupt the processes that maintain the pools and
riffles, increase bank erosion and expose people and structures to increased risks from
flooding.

While the prescribed standards of the ARM Plan have proven effective at maintaining channel
stability and bar forms, there have been a few instances where the head of bars have been
eroded when mining occurred in the upper half, resulting in the formation of a high flow chute
channel on the inside of the bar, increasing bank erosion, and potentially altering the course of
the main channel. This impact is potentially significant.
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Where the highest bar elevation lies within the lower half of the bar in an area that could be
mined, there is a greater risk for the river to overtop the bar head because of the relative lower
elevation of the retained bar head between the river and the excavated mining area. During high
magnitude flow events, the bar head can be eroded, potentially resulting in cut off of the
meander, disruption of the processes that maintain aquatic habitat, and an increase in lateral
bank erosion on the inside of the bar, exposing people and structures to risks of flooding. This
situation occurred in 2002 in the Upper Alexander Valley at the Louisiana Pacific (LP) bar near
Cloverdale, where only 1/3 of the bar head was retained as a buffer. The head of the bar eroded
and a high flow chute channel was created on the inside of the bar. The channel threatened to
erode the right bank and thereby dissect the bar, potentially causing a channel avulsion which
would create a simpler straighter flow path around a braided island. This event simplified the
channel hydraulics and disrupted the pool and riffle sequence on the outside of the bar.

Several factors affecting geomorphic conditions may have contributed to the LP bar head
erosion, including a too-small bar head buffer, side bar buffers that were too high and wide, and
the fact that the next upstream bar was also mined. This example indicates that changes to the
ARM Plan standards can have significant impacts. The proposed change in ARM Plan
standards to allow mining in the upper half of the bar could result in similar impacts.

Another example of insufficient bar head buffer is Bar 2 in the Middle Reach located
downstream of the Alexander Valley and Digger Bend near Healdsburg. This bar was mined
and buffers retained using a 6-foot vertical offset from low water at the upstream end of the bar.
Given the high energy setting, the head of bar buffer was overtopped, allowing a high flow
channel to develop along the inner edge of the bar, which caused some erosion of the
streambank at the inner edge. The low flow channel and adjacent riffles and pools were not
affected, nor did the thalweg move from its pre-mining position. Subsequent flows in 2003
though 2006 filled the overflow channel and the bar aggraded 6-8 feet. The bar was mined in
2007 using a larger and higher head of bar buffer, which has prevented a new high flow channel
from forming. This example shows that the river has some resilience given its high bedload
supply, and the system’s dynamic equilibrium will recover over time. The lesson at Bar 2 is that
a larger head of bar is needed at such locations (high energy at the mouth of the Digger Bend
Canyon). Monitoring of skimmed bars in the Middle Reach show periodic breach of narrow
upstream head of bar buffers, but a rapid increase in sediment deposition occurred and refilled
the mined area.

NOAA (2004) Sediment Removal Guidelines recommend that the bar form should be preserved
below the height equivalent to the dominant discharge to preserve the geomorphic processes
that form and maintain aquatic habitat. The dominant discharge is estimated to be
approximately 11,000 cfs or about a 1.2-year flow, which corresponds to approximately 8-feet
above the low flow water surface elevation (see discussion of climate and hydrology above in
Section A, “Setting”).

The proposed change to baseline elevations to eliminate the 2% cross slope would allow
deeper excavations in the mining area just downstream of the bar head. This can cause greater
erosion of the bar head by “head-cutting” (the process by which the nickpoint created by the
skim floor migrates by erosion in the upstream direction through the bar) when flows overtop the
bar head. Current ARM Plan standards require a 2:1 slope in the mining area, which was
appropriate for the bar skimming methods at a 2% cross slope. However, a more gradual slope
within the mining site between the skim floor elevation up to the bar head elevation should be
required for these deeper excavations to prevent head-cutting and erosion of the bar head
buffer. Syar has proposed a more gentle 10:1 slope aligned along the longitudinal axis of the
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bar (parallel to the flow direction) between the bar head and the skim floor (see Figure 3.2-7)
which should be sufficient to prevent head cutting.

Mitigation Measure 3.2-2  Mining shall only be allowed downstream of the horizontal apex of
the bar (or the lower half of the bar where no apex is apparent) with an exception to allow
mining in the upper half of the bar only when the head of bar buffer is at least 8-feet above the
water surface elevation measured from the upstream riffle crest at approximately 200 cfs flow,
but in no case shall the head of bar buffer be less than one-third of the bar length. Mining will
not be allowed in the upper half of the bar if the head of bar buffer is less than 8-feet above the
water surface elevation, unless necessary to protect public infrastructure. Cut slopes shall be
maintained at 10:1 from the bar head to the skim floor surface and shall be sloped along the
skim floor surface at the same gradient as the low-flow river channel to drain to the downstream
outlet at the bar tail. This standard shall be incorporated into the ARM Plan and SMARO
Amendments for the Lower Alexander Valley Reach, as well as, the project conditions of
approval.

Impact Significance After Mitigation

Mitigation Measure 3.2-2 would reduce the impact associated with allowing mining in the upper
half of the bar to a less than significant level. Preserving a substantial bar head elevation of at
least the height of the dominant discharge would maintain the geomorphology of the channel
and reduce the risk of erosion of the bar head, consistent with federal Guidelines for Sediment
Removal prepared by NOAA (2004). In addition, requiring a 10:1 slope between the skim floor
and the bar head would reduce the potential of headcut erosion through the bar head. Sloping
the skim floor at the gradient of the low flow channel would provide drainage toward the tail of
the bar and reduce the potential for fish stranding (addressed in Section 3.4, “Fisheries
Resources”).

Impact of Revised Side Bar Buffer

The current ARM Plan standards require 15 foot wide side bar buffers, but allow those buffers to
be increased under consultation with the resource agencies. Typical buffers for mining permits
have ranged from 15 feet to 50 feet wide, depending upon the amount of existing riparian
vegetation. In one case, a 100-foot side bar buffer was required for the LP bar in the upper
Alexander Valley to protect extensive vegetation along the low flow channel edge on the outside
perimeter of the bar. The side bar buffers proposed by Syar are 20% of the active channel width
(active channel is the combined total width of the low flow wetted channel plus the width of the
gravel bar). The side bar buffers would range from 150-180 feet wide based on the 20%
criteria. There are no current ARM Plan standards for the height of side bar buffers. Excessively
high and wide well-vegetated side bar buffers may have played a role in the LP bar head
erosion, and increase the risk of splitting the main channel flow around the side bar, creating a
braided channel form.

Impact 3.2-3 Side Bar Buffers: The proposed ARM Plan change in width of side bar
buffers from 15 feet to 20% of the active channel width could potentially cause channel
braiding, induce erosion of the bar head or cause other changes in the bar form and
increase lateral bank erosion.

Wide, tall, and well-vegetated side bar buffers, especially in relation to a relatively smaller bar
head buffer (1/3 the bar length), could cause the channel to avulse and cut through the bar
head, particularly if the bar head is at a lower elevation than the side bar buffers. The tall, wide
and well-vegetated buffer on the LP bar may have played a role in erosion of the bar head
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there, and the ongoing accretion of sediments on the side bar buffer could cause the channel to
braid around the side bar buffer, isolating it as an island and potentially increasing erosion of the
bar itself. The experience at the LP site shows that the size of the side bar buffers needs to be
better related to the elevation and size of the bar head buffers. The 20% buffer width does not
have any relation to the bar height or form, other than requiring larger buffers on the wider bars.
The 20% side bar buffers would be typically 150-200 feet wide, which is substantial. However,
the typical 15-foot setback contained in the current ARM Plan is not sufficient to protect the
outer perimeter of the bar from being eroded or breached or allow flows into the mined portion
of the bar during even relatively moderate flow events. As currently provided by the ARM Plan,
cut slopes along the side bar buffers shall be a minimum of 2:1 in the mining area.

NOAA's (2004) Sediment Removal Guidelines suggest a more appropriate methodology for
establishing the height of side bar buffers so they retain the topographic attributes of the bar up
to at least the elevation of the dominant discharge, which is estimated at approximately 8-feet
above the water surface elevation at 200 cfs. The 15 foot minimum width of the side bar buffers
required by the current ARM Plan should be increased to minimize the potential for their
erosion, but the buffer width should not be so great as to contribute to braiding. This impact is
potentially significant.

Mitigation Measures 3.2-3 Minimum side bar buffers shall be established at 15% of the
maximum width of the active channel (widest point of the bar and low flow channel) but in no
case should be less than 50 feet wide. The side bar buffer elevations should be no higher than 8
feet above the low water surface if mining in the upper half of the bar (upstream of the apex). If
side bar buffer heights exceed the head of bar buffer height, they shall be graded to match the
maximum head of bar buffer elevation, retaining a minimum 50-foot undisturbed buffer along the
edge of bar. Buffers shall taper down in width at the downstream end of the bar to allow for
drainage of the mining site. Under the Adaptive Management Strategy, the final height and
width of the side buffers may be adjusted by the County, in consultation with the SRC and
agencies, but in no case shall be less than 50 feet wide. These standards shall be incorporated
into the ARM Plan and SMARO Amendments for the lower Alexander Valley Reach, as well as,
the project conditions of approval.

Impact Significance After Mitigation

Mitigation Measure 3.2-3 would reduce the impact of large side bar buffers on channel
geomorphology to a less than significant level. By matching the side bar buffer to the height of
the head of bar buffer, the potential for braiding and bank erosion is reduced, while the
geomorphic processes occurring at moderate flows are maintained. By maintaining a minimum
50 foot side bar buffer width, the potential for erosion and loss of the buffer is substantially
reduced. The increased side bar buffers are consistent with federal Guidelines for Sediment
Removal prepared by NOAA-NMFS.

Impact of Outer Bank Buffer

Impact 3.2-4 The proposed outer bank buffers of 2.5 times the height of the bank or 30-
feet, whichever is greater, measured from the top of the outer bank could allow mining at
the toe of the outer bank slope and/or removal of existing riparian vegetation that serves
to stabilize the slope, increasing potential for bank erosion or failure. This impact is
potentially significant.

The outer bank buffers, as defined in the existing ARM Plan and mining ordinance, are
measured from the top of the outer bank, which is appropriate for a setback that is outside the
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channel. However, when measuring a setback located within the channel, it is more appropriate
to measure the setback from the toe of the bank slope or outside the dripline of any existing
riparian vegetation that serves to protect the toe of the slope.

Mitigation Measure:

3.2-4 An undisturbed buffer area shall be established along the outer bank equivalent
to 2.5 times the height of the bank or 30-feet whichever is greater measured from
the toe of the outermost bank. The buffer shall be widened as necessary to
include the dripline of existing riparian vegetation towards the low flow channel.
An exception to the outer bank buffer can be made for enhancement
components, such as channel alcoves, oxbows, inset floodplain benches or
terraces, placement of large woody debris or bioengineered bank stabilization
features. This standard shall be incorporated into the ARM Plan and SMARO
Amendments, as well as, the project conditions of approval.

Impact Significance After Mitigation

Mitigation Measure 3.2-4 would reduce the potential for encroachment on the outer banks to a
less than significant level.

Impact of Adaptive Management Strategy

Impact 3.2-5 The impact of the Adaptive Management Strategy is considered potentially
beneficial; however the effectiveness of the strategy relies upon the quality of the data
collected to evaluate changing river conditions. In the absence of quality data,
adjustments to mining methods and enhancement components could disrupt the
geomorphic processes that form aquatic habitat and channel morphology, potentially
causing shifts in the meanders, channel lowering and increased erosion.

The Adaptive Management Strategy is designed to account for year-to-year changes in the river
by ensuring that mining is reviewed on an annual basis. The AMS is considered potentially
beneficial, but in the absence of quality monitoring data, it could be difficult to identify channel
geomorphic adjustments in response to mining activities, and to revise mining methods and
enhancement components to address adverse channel changes. This impact is potentially
significant.

The current monitoring program for the Russian River substantially relies on establishing cross-
sections at approximately 400-foot intervals throughout the mining reach with limited data
collection in non-mining areas. Conclusions regarding the volume of sediment accrual or scour,
and vertical channel stability (e.g., thalweg down-cutting) drawn from cross-section survey data
has substantial technical limitations associated with the methodology and may not provide
accurate information (ENTRIX, 2007). The limitations are related to the fact that sediment
volume changes are interpolated over long distances between cross-sections.” Importantly, by

The net change in storage volume between two adjacent cross-sections are calculated by multiplying the average
change in cross-sectional area of the two cross-sections by the distance between the cross-sections. The annual
gravel recharge is calculated by summing all of the individual changes in gravel volume between cross-sections
and adding the annual in-channel gravel extraction amounts. The calculation method for net change in sediment
volume causes cross-sections with longer distances between them to have a much greater proportional influence
on the calculated results than cross-sections with shorter distances between them. A small cross-sectional area
change distributed between two widely separated cross-sections will have a relatively greater effect on the total
volume of change in gravel storage, because this relatively small change is propagated over a very long distance.
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interpolating over long channel distances the cross-section is likely not truly representative of
sediment accrual rates, and vertical channel stability (thalweg elevation) over much of the
channel.

Current technologies derived from aerial photography, such as the Digital Terrain Model (DTM),
provide far more accurate data for determining changes in the bar elevation and topography
than cross-sections and thus the amount of change in sediment storage over a bar from year to
year. A DTM can provide hundreds of elevation data points over a bar surface. Annual cross-
section survey data for monitoring purposes will no longer be required, with the exception of the
long-term cross-section data set from the Lower Alexander Valley, as the DTM based data can
be used to assess bar elevation and sediment storage changes. Since inception of the 1994
ARM Plan, aerial photography of the Upper and Lower Alexander Valley and the Middle Reach
has been flown and used as a valuable tool for evaluating river conditions throughout the mining
reaches. Aerial photography will continue to be useful and should be provided for the Lower
Alexander Valley as part of the monitoring program.

Mitigation Measures:

3.2-5 Monitoring Requirements: The following additional monitoring requirements
shall be incorporated into the ARM Plan and related mining ordinance
amendments for the lower Alexander Valley and, as appropriate, into the
conditions of the project, to track gravel recharge rates, changes in sediment
storage, bar area, channel stability, channel width, low water surface elevations,
thalweg elevations, and pool depth. Monitoring shall be required at three different
spatial scales and time periods, as follows:

(1) Extended Monitoring Reach Survey: A baseline survey starting at
the Jimtown Bridge (RM 46) to one-half the distance from Gill
Creek to Cloverdale Airport (RM 56.5) shall be performed prior to
commencement of mining and then after a 10-year or greater
flood or once every 5 years if no such flood occurs. The
measurements outside of the permitted reach shall be used as a
control, to determine the changes attributed to natural variation as
opposed to mining activities.

(2) Permitted Mining Reach Survey: A permitted mining reach survey
from RM 47.5 to RM 54 shall be conducted after a 5-year or
greater flood or at least once every three years if no such flood
occurs.

3) Local Mining Reach Area Survey: A local mining area survey that
includes the mined bar (one pool), one bar upstream (two riffles
and one pool), and one bar downstream (two riffles and one pool)
from the mined bar (a total of four riffles and three pools)
performed every year for a three-year period following mining, or

By virtue of the calculation method, more weight is given to cross-sections with long interpolation distances than for
more closely spaced cross-sections. A relatively small change in cross-sectional area that is propagated over
thousands of feet of channel has the potential to skew the results. In addition, several of the cross-sections,
particularly some of the designated “long-term” cross sections (established in the 1980’s) are generally near
bridges and other infrastructure, and are often not representative of conditions along most of the channel because
they tend to reflect local perturbations in the channel morphology from the structures themselves, rather than
providing indications of the overall trends in channel morphology.
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3.2-5a

until performance criteria are met or as approved by PRMD
through adaptive management.

The additional metrics set forth in Mitigation Measures 3.2-5a through 3.2-5g,
below, shall be incorporated into the monitoring program for each of the survey
areas and timeframes noted above.

Sediment Storage: To help monitor gravel recharge and other changes in
channel topography, in each year following mining activities, the operator shall
provide a report prepared by a qualified professional with a comparative analysis
of pre and post mining topography, including estimates for the amount of change
in bar elevation and a numerical calculation for sediment storage change from
the prior year.

Prior to the first year of mining, a baseline Digital Terrain Model (DTM) shall be
developed for the entire extended monitoring reach (RM 46 to 56.5). The baseline
DTM shall have an aerial photograph of the project reach overlain with elevation
contours measured at 1-foot intervals, so that channel planform and key features
can be monitored over time. The DTM must include elevation data for the edge of
water and above water areas to the top of bank. The DTM data shall use the
same coordinate system as the County’s long term cross section surveys and
shall be accurate to within 1.0 foot horizontally and 0.5 feet vertically of actual 3-
dimensional ground coordinates. The baseline DTM data shall be collected in the
spring during low flow but before any mining commences. The extended
monitoring reach channel survey above and below the proposed mining reach
shall be repeated after a 10-year or greater peak flood (as measured at the
Cloverdale USGS gauge) or once every five years if no such flood occurs.

After mining commences, the operator shall prepare subsequent DTM surveys of
the channel bars over the 6.5 mile permitted mining reach after a moderate flood
event (defined as equal to or greater than a 5-year flow event measured at the
Cloverdale USGS gauge) or once every three years if no such flood occurs. The
permitted mining reach and extended monitoring reach surveys may be
performed in permit years 6 and 11 to avoid back to back surveys. A 1-foot
interval contour map and a graphic showing the change in elevation from the
previous period, and a calculation of the change in sediment storage shall be
prepared from the DTM data for all bars in the 6.5-mile monitoring area. The
floodplain and banks above the bar surface elevation do not need to be surveyed
and contour mapped again.

The operator shall prepare an annual DTM survey of each mined bar, plus one
bar upstream and one bar downstream of the mined bar, for a pre-mining
baseline survey and for each of 3 years after mining commences. A 1-foot
contour map of the mined bar and the upstream and downstream bars shall be
prepared in each of the 3 years of monitoring along with a graphic showing a
change in elevation from the previous year and a calculation showing the change
in sediment storage volume. Annual DTM surveys of the local mined reaches will
be included as part of the 3-year permitted reach survey in the post-mining
period.
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In addition to the DTM monitoring data for baseline and post-mining monitoring,
the operator shall also provide a mining plan to the PRMD and the SRC prior to
each season’s mining. The mining plan shall include:

e A 1-foot interval contour map of bar in plan view showing pre-mining and
proposed post mining contours, an outline of the proposed mining area,
and indicating the low-flow water surface elevation (at approximately 200
cfs).

e Longitudinal profile over the complete bar length to low water.

e Cross-sections, with at least one cross-section through head of bar,
through the topographic high point of bar, through the lower-third of the
mined area, and a cross-section oriented through the upstream riffle and
head of bar.

e A calculation showing the amount of aggregate to be removed.

3.2-5b Channel Vertical Stability: To address potential channel lowering (degradation
or incision) resulting from mining, the operator shall provide an annual report
prepared by a qualified professional that includes a comparative analysis of the
pre and post mining water surface and thalweg elevations, and a map or aerial
photograph that shows the locations of the monitoring and graphic plots of the
thalweg and long-term cross-sections as follows:

= Monitoring: Monitoring of channel vertical stability shall consist of
obtaining low-flow water surface elevation data (at approximately 200
cfs), and a thalweg elevations over the localized mining areas. The water
surface elevation and thalweg shall be measured by collecting elevation
data points at intervals not less than every 10 feet of channel.

In addition to the water surface and thalweg monitoring data, cross-
sections will be prepared from the DTM and thalweg survey data for the
six long-term cross-sections in the lower Alexander Valley®> once every
three years.

The operator will provide a methodology to determine a correction factor
for the change in water surface elevation due to changes in low flow
releases in the Russian River (50 cfs rather than 200 cfs). The correction
factor may be based on a developed stage-discharge rating curve from
actual water surface elevation data, or by hydraulic modeling, or a
combination of both, or other methods if agreed to by the PRMD and
SRC. If the PRMD, SRC, and operator cannot agree on an appropriate
method for correcting water surface elevation data collected at different
discharges, then changes and trends in the thalweg elevation data will be
considered in addition to the water surface elevation data.

» Performance Criteria: Channel vertical stability shall be evaluated at two
spatial scales: 1) the entire permitted reach; and, 2) the localized mining

® The six long term cross-sections were first established in 1962. The long-term cross-sections include Jimtown at
RM 46.0, Smith levee-downstream at RM 49.8, Smith levee at RM 50.2, Smith levee upstream at RM 50.5, Smith
levee 1,500 ft upstream at RM 51.0, and Geyserville at RM 52.0.
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3.2-5¢c

3.2-5d

area (defined as two riffle crests upstream and two riffle crests
downstream of a mined bar). The performance criteria shall be:

1) For the permitted mining reach the average water surface
elevation at low flow water surface elevation shall not decrease in
elevation by more than 0.5-foot below the averaged pre-mining
water surface elevation; and

2) For the localized mining area (bounded by four riffle crests) the
average water surface elevation at low flow water surface
elevation shall not decrease by more than 0.5-foot below average
pre-mining elevations; and

3) The collected thalweg elevation data will be compared to baseline
data, and used to evaluate potential changes in vertical stability
trends over a two year or greater period in accordance with the
ARM Plan and SMARO.

Bar Area: To address potential decreases in the bar surface area the operator
shall provide an annual report to PRMD prepared by a qualified professional. The
report shall provide a comparative analysis of pre and post mining bar surface

area:

Low-

Monitoring: The mined bar surface area shall be measured at a consistent
low flow level on an annual basis using aerial photographs and post-
extraction “as-built” surveys. A report shall be provided to PRMD that
includes all measurements, a key map (showing measurement locations),
and bar topography. This shall be done prior to the first year of mining for
a given mined bar and every year after the bar is first mined for three
years following mining or until the performance criteria are met or as
approved by PRMD through adaptive management.

Performance Criteria: The bar areas within the permitted reach or at any
individual mined bar shall not decrease by more than 15% relative to the
pre-mining baseline survey.

Flow Channel Width: To address potential increases in channel width the

operator shall provide an annual report to PRMD prepared by a qualified
professional. The report shall include a comparative analysis of pre and post
mining measurements of the low-flow channel width:

Monitoring: Low-flow channel width shall be measured using aerial
photographs, field measurement, or data from the DTM. The channel width
shall be measured at a consistent low flow level around the bar perimeter
from the head of the bar to the tail (typically between the upstream and
downstream riffle crest). A minimum of 12 measurements at approximately
equally spaced intervals along the low-flow channel width of each mined
bar shall be made. A report shall be provided to PRMD that includes all of
the measurements and a map that is keyed to the location of the
measurements. This shall be done prior to the first year of mining for a
given mined bar and every year after the bar is first mined for three years
following mining or until the performance criteria are met or as approved by
PRMD through adaptive management.
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3.2-5e

3.2-5f

" Performance Criteria: The average width of the low flow channel in the
permitted mining reach or at each mined bar shall not increase by more
than 15% compared with the pre-mining baseline.

Pool Depth: To address potential loss of pool depth the operator shall provide
an annual report to PRMD prepared by a qualified professional. The report shall
provide a comparative analysis of pre and post mining residual pool depths:

" Monitoring: The residual pool depth is the water depth at point of zero flow
(depth is controlled by the downstream riffle crest thalweg elevation). The
maximum depths along the thalweg through each pool, starting from the
downstream riffle crest (at thalweg elevation) and ending at the first riffle
crest upstream of the pool shall be measured at spacing intervals of
approximately every 10 feet or less along the pool length. The depth of flow
over the controlling riffle crest thalweg downstream from each pool shall
also be measured at the time of the survey. The average maximum residual
pool depth is the average of the measured depths less the depth of flow
over the controlling riffle crest.

After the baseline year of monitoring, pool depths shall be measured
adjacent to each bar and in a localized monitoring area defined as one pool
upstream and one pool downstream prior to any mining.

A report shall be provided to PRMD that includes all the measurements of
pool depths and riffle crest depths over the thalweg, a profile graph, and
map that is keyed to the location of the measurements. This shall be done
prior to the first year of mining for a given mined bar and every year after
the bar is first mined for three years following mining or until the
performance criteria are met or as approved by PRMD through adaptive
management.

A re-survey of the baseline residual pool depths shall be performed for the
entire monitoring reach (from Jimtown Bridge to RM 56.5) after a 10 year or
greater flow event or every 5 years if no such flood occurs.

= Performance Criteria:

1) For the permitted reach, average residual pool depth shall not decrease
by more than 5% of baseline or more than the average for the control
area upstream of the mining reach.

2) For the localized mining area, residual pool depths shall not decrease
by more than 15% at either the pool or more than the average for the
control area upstream of the mining site.

Adaptive Management: If any of the performance criteria are exceeded in any
given year, the operator shall hire a qualified professional to conduct an
investigation and provide a report including proposed remediation measures to
PRMD for review within 60 days of the monitoring report. The PRMD in
consultation with the SRC and resource agencies will determine what steps
should be taken to meet criteria, including but not limited to suspension of
mining, additional studies or monitoring requirements, modified mining methods,
limitations on the location of future mining activities, additional enhancements or
other remediation measures. The operator shall suspend mining, conduct any
necessary studies and incorporate changes to the monitoring program, annual
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mining plan or Enhancement/Reclamation Plan, and/or implement other
remediation, as determined necessary by PRMD.

3.2-5¢g Aerial Photographic Monitoring: To provide the information needed to monitor
changes in the channel morphology, riparian, and aquatic habitat conditions,
aerial photography will continue to be collected in the Lower Alexander Valley.

" Monitoring: The operator shall continue to fund a proportionate share of
the County’s annual aerial photography cost for the Lower Alexander
Valley mining reach and a portion of the areas up and downstream,
encompassing the distance from RM 46 to RM 56.5. The County will have
the photography flown at a sufficient resolution to develop topographic
elevations with an accuracy of plus or minus approximately 1 foot.

Impact Significance After Mitigation

Mitigation Measures 3.2-5a through 3.2-5g would reduce impacts related to changes in channel
geomorphology and potential for flooding to a less-than-significant level. Incorporation of these
mitigation measures, monitoring and performance criteria will ensure that removal of sediment
from bars will not disrupt the geomorphic processes that maintain pool and riffle habitat.

In the permitted project reach area, monitoring in year 6 may be performed one year earlier and
combined with the extended project reach monitoring in year 5 instead of doing back-to-back
surveys of the extended project reach and the permitted project reach.

Impact 3.2-6 Lowering Groundwater Table. Mining operations could cause downcutting of
the channel bed and lower the groundwater. This is a potentially significant impact.

Groundwater could be affected by instream mining activities, particularly over a period of
multiple years at one location, if gravel extraction exceeds the established baseline and results
in downcutting of the channel. If the channel bed is lowered so that it intersects the groundwater
table, the groundwater would flow to the channel and the water table would be lowered.
However, the project proposes to limit mining activities to areas above the water table and
outside the summer low-flow water channel, thus ensuring that groundwater lowering would not
occur. Mining activities would be limited to an elevation of 1-foot above the established baseline
elevation (summer low water level) in the river for all mining techniques except for the oxbow
and alcove enhancement activities. The Adaptive Management Strategy (and performance
measures identified above) also ensure that a balance between extraction and recharge of
gravel, preventing incision of the channel bed. Impacts associated with the reduction of
groundwater are also evaluated in Section 3.10, “Public Services and Utilities”.

While impacts associated with the depletion of groundwater supplies or interference with
groundwater recharge would be less than significant, the ARM Plan requires monitoring of
ground water levels four times a year at existing or new wells at a minimum spacing of one
every half mile. The proposed amendments to the ARM Plan call for a change in the monitoring
program to only require monitoring of the thalweg and water surface elevation.

Groundwater elevations and storage in the mining reaches are affected by a number of factors
independent of instream mining, including pump rates, river flow management, and complex
recharge mechanisms (i.e., tributary inflows, discontinuous confining layers, geologic controls,
etc). While well monitoring would provide some information regarding changes in groundwater
conditions, it does not help identify the causes of those changes. The proposed monitoring of
thalweg and water surface elevations (described above) is a more accurate means of detecting
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the type of channel bed elevation changes associated with mining activities that could
potentially affect groundwater conditions. The performance criteria of ho more than 0.5 foot
change in channel bed degradation avoids potential impacts to groundwater from in-stream
mining operations. Because channel vertical stability surveys will detect any potential changes
to the channel bed that influences the groundwater table, further well monitoring is unnecessary.
Furthermore, the history of the Russian River demonstrates that the river recovers if mining is
suspended to allow large flood events to aggrade the channel bed. Therefore any impact on the
groundwater level is potentially significant but would be temporary and fully mitigated with the
measure described below.

Mitigation Measure 3.2-6 The annual surveys for channel bed vertical stability (see
mitigation measure 3.2-5b, above) shall be evaluated for any potential trend in channel lowering
that may affect groundwater levels. If the average low flow water surface elevation exceeds the
performance criteria or the thalweg surveys indicate a downcutting trend occurring in the vicinity
of mining activities, the operator shall hire a qualified professional to conduct an investigation
and provide a report including proposed remediation measures to PRMD for review within 60
days of the monitoring report. The PRMD in consultation with the SRC and resource agencies
shall determine what steps should be taken to meet the criteria, including but not limited to
suspension of mining, additional studies or monitoring requirements, modified mining methods,
limitations on the location of future mining activities, additional enhancements or other
remediation measures. The operator shall suspension of mining, conduct any necessary studies
and incorporate changes to the monitoring program, annual mining plan or enhancement/
reclamation plan, and/or implement other remediation as determined necessary by PRMD.
These mitigations shall be incorporated into the ARM Plan and related ordinance amendments
for the lower Alexander Valley Reach, as well as, the conditions of approval for the mining
permit.

Impact Significance After Mitigation

Mitigation Measures 3.2-6 would reduce potential impacts to groundwater to less-than-
significant levels.

Project Impacts

This section provides a full and independent analysis of all potential impacts on hydrology and
geomorphology that could occur as a result of implementation of the project proposed by the
applicant, including the mining plan and river enhancement activities. The project is not
expected to generate substantial additional runoff to the existing stormwater drainage system;
therefore, the project would not create or contribute to runoff that would exceed the capacity of
existing or planned stormwater drainage systems. The project does not include any proposal to
place any permanent structures within the 100-year floodplain that would impede or redirect
flows. The temporary bridges that would be placed across the river would be removed at the
end of each mining season prior to the rainy season when high flows may occur. The discussion
below focuses on potential significant effects that could occur from implementation of the
project.

Impact 3.2-7 Over-mining and Depleting the Sediment Supply. Over-extracting gravel bars
could remove sediment at a rate faster than is naturally recharged, which could lead to channel
incision, bank erosion, loss of riffles and pools, and general simplification of aquatic habitat.
These changes could in turn expose land and structures to significant risk of failure and loss
during flood events. This impact is potentially significant.
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Syar proposes removal of a maximum of 350,000 tons of gravel per year over the 15 year
permit term. Recent data indicates that the project reach is aggraded with a significant volume
of gravel in storage in the bars. Syar estimates that approximately 4.0 million tons are available
from all 15 bars if they were mined as proposed. The operator would, therefore, remove the
existing accumulated sediment over an estimated 10-year period and may return to mine the
bars if additional recharge occurs. The estimated average annual replenishment rate using the
best available data for the lower Alexander Valley is approximately 346,000 tpy, although
different, lower rates have been estimated from various sources (see discussion of
geomorphology above in Section A, “Setting”). Based on this average annual replenishment
rate, the proposed gravel mining should be in balance with the rate of recharge after the
accumulated gravels are removed. This would be consistent with the ARM Plan goals to
balance the amount of sediment removal with the amount of recharge. However, gravel
replenishment does not actually happen on an average annual basis there are years when there
is little to no recharge and years when recharge will greatly exceed the average annual rate.
Additionally, the 346,000 tpy is an estimate from the past ten years of available data. The
recharge rate in the future could be higher or lower than this value.

The ARM Plan calls for mining at a sustainable yield by establishing baseline elevations below
which mining will not occur and using buffers to retain important geomorphic features and
maintain fluvial processes. Syar has proposed to mine the sediment volume that has
accumulated in the form of bar storage over the past 15 years using the horseshoe and ESDH
methods. Once each bar has been mined, possibly within the first 10 years, Syar would return to
previously-mined bars only if there is sufficient replenishment above the baseline elevation.
Statistically, it is likely that significant replenishment will occur given the likely probability of flood
occurrence.

Monitoring data (ENTRIX, 2010) indicates that there is net sediment storage over time (even
after much greater quantities of sediment extraction in the 1980s and earlier), so that the bar
forms and other geomorphic features will be maintained as long as excessive sediment (beyond
what can be naturally replenished) is not removed through mining. If the river transport capacity
exceeds the sediment availability, the flow may become sediment-starved and prone to induce
increased erosion of the channel bed and/or banks to compensate for that loss (Kondolf, 1997).
If the sediment supply is substantially reduced, the river will adjust its fluvial processes and its
geomorphic form in various ways. The river may have greater energy to expend on erosion of
the river bed, bars, and banks, in an attempt to increase the sediment supply. This increase in
erosion of the channel itself in order to increase sediment supply is known as a “sediment
starved” stream or the “hungry water effect.” In response to reduced sediment availability in the
channel, the river may adjust by mobilizing more sediment through channel incision (deepening
of the active channel through scour of the bed) and/or bank erosion. Channel incision results in
steeper banks, and if the banks are over-steepened beyond the natural angle of repose, they
may erode and collapse. Channel incision on the Russian River can also initiate down-cutting
on tributaries.

Over-mining can also erode crossing riffles if bar forms are not protected, particularly the
upstream head of the bar. This in turn would lower the upstream pool depth because the
downstream riffle is a hydraulic control on the upstream pool. Loss of pool depth due to scour of
the riffle would degrade the summer rearing habitat for salmonids. In addition to loss of pool
depth, the sediment deposition and sorting process at riffles that provide spawning habitat may
be disrupted by scour and loss of spawning gravels.
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Over-mining practices that result in a substantial change to the bar form (for example, flat-top
the bar or allow the perimeter of the bar to erode) can also increase the width of the low-flow
channel at the expense of the flow depth over pools and riffles. Lower flow depths in the
summer low flow channel can lead to warmer water temperatures, higher predation, and
simplification of the complex hydraulics that provide good aquatic habitat.

As discussed above in the Program Impacts, mining has the potential to alter the channel
forming processes, which could lead to degradation of the channel bed and result in extensive
erosion of river banks and downcutting of the river bed and its tributary streams. This impact
was observed in the Middle Reach prior to adoption of the 1994 ARM Plan and associated
standards, but the river has largely recovered from these past mining practices, and
implementation of the existing ARM Plan has prevented impacts of the scale and magnitude
that occurred in the 1980s.

Mitigation Measures: The key mitigation approaches to substantially reduce the potential for
impacts associated with over-mining are to (1) partially retain the bar form, particularly the bar
height on the perimeter along the low-flow channel and the bar head, (2) to retain the bar and
other geomorphic features of the channel up to approximately the elevation of the bankfull
(dominant) discharge, (3) limit mining depths on the bar, and (4) monitor channel geomorphic
conditions and adaptively manage mining activities. Mitigation Measures 3.2-1 and 3.2-5a
through 3.2-5e are described in the Program Impacts section above and shall be incorporated.

Impact Significance After Mitigation

Mitigation Measures 3.2-1 and 3.2-5a through 3.2-5g would limit potential for over-mining to
occur and reduce the impact to less than significant levels.

Impact 3.2-8 Reduced Lateral Bank Erosion at Point Bars. Project related mining will tend to
straighten the meander of the low flow channel and reduce the angle of attack on the bank
opposite of the mined bar thus decreasing the shear stress and erosion potential immediately
opposite the mined bar. This impact is beneficial.

Bank erosion is part of a natural dynamic process of bar-building and lateral channel migration
across the floodplain for meandering to braided channels such as the Russian River in the lower
Alexander Valley. Prior studies have determined that the Alexander Valley was historically a
wide, unconfined, and meandering to braided stream with multiple channels across the
floodplain (PWA, 1993). Meandering to braided stream types, typically found in wide alluvial
valleys, are characterized by high bank erosion rates, deposition and sediment storage in bar
formations, and annual shifting of the channel bed location. A combination of conditions is
responsible for channel meandering and associated bank erosion, including high sediment
loads, moderate channel gradients, and flashy runoff conditions. These are fundamental
geomorphic characteristics of the Russian River that control the channel form and ongoing river
processes today. The river retains its natural tendency to build bars and to laterally migrate and
meander as it is constantly attempting to re-exert its natural, stable form, even though it has
been substantially channelized and confined. Due to the confined channel and bridge
constrictions in the project area, sediments rapidly aggrade the point bars upstream of the
bridge constrictions. The point bar building process and related lateral migration of meanders in
response to the point bar development also increases bank erosion. Thus, much of the bank
erosion occurring today is attributable to several factors from past land use practices.

Lateral channel migration occurs as bars tend to build in both height and to pro-grade out
toward the opposite bank by depositing sediment. Flow is directed toward the bank opposite the
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bar particularly past the bar apex, which tends to erode the bank. Additionally there are
secondary helical currents that flow across the bar toward the opposite bank that scour the pool
adjacent to the bar and also to erode the bank. Over time, the bar and low flow channel laterally
migrate across the valley flat through this process of deposition and erosion (see discussion of
geomorphology above in Section A, “Setting” for a more detailed description of bar building
process and lateral bank erosion/migration).

Bar mining can be beneficial to adjacent land uses by reducing natural bank erosion rates. One
objective of the ARM Plan is to reduce the potential for erosion. The 1994 ARM Plan recognizes
that “removal of large accumulations of gravel may decrease the potential for bank erosion in
some cases.” This occurs because sediment removal reduces sediment storage in bar
formations, lowering bar height and temporarily increasing flood conveyance capacity, and
essentially interrupting bar-building and associated lateral channel migration processes. Bank
erosion can have both positive and negative effects. Negative effects include the loss of stream-
side agricultural soils and riparian vegetation, increased sedimentation, damage to
infrastructure, and loss of fishery habitat. Positive effects include recruitment of large woody
debris and gravel to the channel, which are valuable components of fish habitat; promoting a
diverse riparian composition and age structure by exposing new soils and surfaces for
colonization; and providing sediment for bar-building that is part of the natural fluvial processes.
The reclamation/enhancement plan incorporates enhancement features that would provide
some of these positive effects while also removing gravels and reducing erosion. The proposal
would strengthen the banks with riparian vegetation or in some cases (such as at the point bars)
more extensive bioengineered bank stabilization measures may be utilized.

Mitigation Measures: None. The impact is beneficial, though temporary. The
reclamation/enhancement plan would provide additional long-term benefits of strengthening the
banks.

Impact 3.2-9 Temporal Increase in Flood Capacity. Mining will temporarily increase channel
capacity and reduce potential for flooding.

Removal or alteration of the major features of the river, such as portions of the gravel bars, can
directly affect flooding potential of the river. Instream mining of sediments increases the flood
conveyance capacity by providing additional cross-sectional space for flood water that currently
does not exist. The mined reach would incrementally provide greater flow capacity as mining
proceeds, and thus should flood less frequently and/or to a smaller areal extent or depth than if
that reach of the river were not mined. The added capacity would be temporary, and would
eventually diminish as the excavated sites refill with sediment. Nonetheless, the benefit of
increased flood capacity could be realized for many years. Thus, the proposed project would
contribute incrementally to increased flood conveyance capacity in this reach, a beneficial
effect.

Mitigation Measure: None. Increased flood capacity is a temporary beneficial impact.

Impact 3.2-10 Increased Erosion Downstream. Project related mining may increase flow
velocities and reduce the sediment supply immediately downstream of mined bar(s), thus
increasing potential for scour and erosion on the riffle and bank below the mined area. This is a
potentially significant impact.

Gravel extraction results in a decrease in shear stress which accelerates sediment deposition
on the post-mining bar surface and promotes recovery of the channel bar surface and fluvial
processes following gravel extraction. There is a potential that as mining removes sediment

Syar Alexander Valley Instream Mining Project and Sonoma County ARM Plan Amendments AECOM
Draft EIR 3.2-59 April 2010



3.0 Environmental Setting, Impacts, and Mitigation Measures
3.2 Geomorphology, Hydrology and Water Quality

from the channel and the mined bars trap the incoming sediment load, downstream bars are
temporarily starved of sediment. This depletion of sediment can be amplified if multiple adjacent
bars are mined at the same time. Additionally, mining adjacent bars has the potential to
straighten the flow path at moderately high flows over a relatively long channel length,
potentially increasing flow velocity. This can increase the erosion of the riffle and banks
downstream from the mined bar(s). Strengthening the banks along the river corridor is needed
to reduce the potential for localized erosion impacts of mining activities.

The ARM Plan PEIR recognized the potential for mining to increase erosion and required all
instream operators to contribute to a new Russian River Gravel Mitigation Fund (RRGMF) to
mitigate for these potential long-term effects. The fund as established by the Board addressed
four specific programs for mitigation of the long-term cumulative impacts from both terrace and
instream mining activities including: agricultural support; recreation enhancement; flood
protection; and stream restoration. However, the ARM Plan program also provided for disputes
regarding the potential for impacts to be raised during the County permit proceedings and
allowed for adjustments to the mitigation fee charges by the Board of Supervisors based on
annual reports or other information. To date the County has not collected sufficient funds to
cover the costs of any bank repairs or substantial stream enhancement, other than collecting for
a portion of the fish ladder installed in Healdsburg just below Memorial Beach. Furthermore, the
cost of design and construction upon which the fee was based has increased substantially and
the fee did not include the cost of environmental review or permitting. Syar has proposed a
more comprehensive River Enhancement/Reclamation Plan and therefore is requesting a
waiver of the fees for past due mining activities as well as, for the current permit proposal. Syar
proposes to complete six specific enhancement projects to excavate and replant oxbows, flood
terraces and alcoves within the mining reach and thereafter proposes to contribute up to
$0.30/ton towards additional enhancement efforts, such as additional riparian planting,
installation of large woody debris, and/or bioengineered bank stabilization measures. The use of
a cost per ton equivalent ensures that the enhancement activities will be relative to the amount
of materials mined.

Because the Russian River is an artificially confined waterway which increases the sheer stress
and erosion potential, it is extremely difficult to differentiate the causes of erosion related to
recent mining activities from the historical encroachment on the river migration corridor by the
construction of levees, channel straightening, bridges, and other land uses. Additionally, some
bank erosion is part of a natural process of bar-building, with associated lateral channel
migration that creates a meandering sinuous channel. For these reasons, it is recommended
that the RRGMF program be revised to require that expansion of riparian vegetation and other
measures to stabilize banks be incorporated into the Enhancement/Reclamation Plan rather
than collection of the fee when exceptions to the mining standards are required.

Mitigation Measures:

3.2-10a The operator shall provide and implement a riparian vegetation planting plan for
the areas within the mining reach to strengthen the banks along the river and
increase riparian areas, subject to review and approval of PRMD. The area of
riparian plantings shall be equivalent to 25% of the area of the mined bars (or
about 25 acres total for the 15 year permit) and shall be implemented
incrementally each year that mining occurs or prior to mining. Planting of areas
larger than the mined bar may be banked for credit towards future mining sites in
the mining reach. The estimated cost of the riparian planting should be the
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equivalent of $0.30/ton as adjusted annually by the construction cost index for
inflation.

3.2-10b Where mining up to two-thirds of a bar or the area upstream of the apex (or
upper half) of the bar has been approved, annual mining plans shall avoid mining
of the bar immediately upstream in the same year or in the subsequent 2-year
period unless a minimum of 2-feet of recharge has occurred on the mined bar
and the bar head elevation has been stable as determined by PRMD in
consultation with the SRC and resource agencies.

Impact Significance After Mitigation
Mitigation Measures 3.2-10a and 3.2-10b would reduce impacts to less-than-significant levels.

Impact 3.2-11 Hazardous Materials. Project-related activities could result in the release of and
exposure to hazardous contaminants, resulting in diminished water quality of the Russian River
within the study area and in areas downstream of project mining and enhancement activities.

The potential exists for common contaminants such as fuels, oils, hydraulic fluids, and other
petroleum products used in operation of mining and construction equipment to be introduced
accidentally through spills into the waterway directly or incrementally through surface runoff
from haul routes and staging areas if proper procedures are not implemented to contain the
discharge. The proposed project does not entail the use of any uncommon contaminants (e.g.,
heavy metals, radioactive materials, and listed toxic chemicals, etc.). Contaminants in sufficient
concentrations could adversely impact water quality. Please refer to Section 3.11, “Hazards and
Hazardous Materials”, for a discussion of potential effects associated with the accidental release
of hazardous materials into the river. This is considered a potentially significant impact.

Mitigation Measure

3.2-11a Implement the Spill Prevention Fueling and Lubrication (SPFL) Plan for each
individual mining site as part of the annual mining plan, as required by
Mitigation Measure 3.11-1 in Section 3.11, “Hazards and Hazardous
Materials”. The SPFL Plan shall include the following measures:

e All refueling and maintenance of mobile vehicles and equipment shall take
place outside of the river channel, mining areas and access roads. Fueling
and maintenance activities associated with other less mobile equipment shall
be conducted with proper safeguards to prevent hazardous material releases.

e All chemical dust suppressants and slope stabilization chemicals or polymers,
and sediment pond enhancement chemicals or polymers shall be EPA-
approved and shall be used strictly according to the manufacturer's
directions. An accurate accounting of the kinds and quantities of these
materials used on the site shall be maintained by the operator.

Impact Significance After Mitigation
Mitigation 3.2-11a and 3.2-11b would reduce potential impacts associated with the accidental

release of hazardous materials, which would in turn reduce the potential for water quality
impacts related to hazardous materials to a less than significant level.
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Impact 3.2-12 The proposed aggregate skim, road construction, and temporary bridge
building for access to gravel bars could potentially alter water quality and aquatic habitat
of the Russian River due to increased erosion, sedimentation, and turbidity.

The proposed project would temporarily disturb sediments on the surface of the bars, breaking
up the coarser armor layer on the surface during the skimming process. This exposes gravels
and sands below the armor layer, which can be more readily entrained by flows that over top the
bar. Thus, skimming activities often result in a higher proportion of sand and fine sediment on
the mined surface compared to the pre-mining condition. The mining plans would excavate a
horseshoe shaped trough that would extend to the low flow channel at the downstream end of
the bar (see Figure 1-5). The final excavation to connect to the low flow channel elevation may
allow sediments to discharge to the river. Any potential sediment input into the river could result
in temporary increases in turbidity and sedimentation within and downstream of the mining site.
Sedimentation could adversely affect pool and riffle habitats (impacts to fish habitat is discussed
in Section 3.4, “Fisheries Resources”).

Sediment input into the river could occur after the mining season has ended, through localized
precipitation-generated runoff and/or from high flow events that eventually overtop the mined
bar. However, sediment input and turbidity generated in association with the bar skimming
activities from the mined bar surface is expected to be nominal in comparison to the natural
sediment input and turbidity generated by the watershed. In regard to localized precipitation-
generated runoff, Syar proposes to conduct bar skimming and proposed enhancement activities
in the dry season from June 1st to November 1st, chiefly, but not entirely, outside the wetted
stream and above the summer low-flow channel of the Russian River, thus limiting erosion
potential and sediment discharge into the river. Syar would also implement BMPs to minimize
erosion at access roads and staging areas (see Chapter 1, Introduction and Project
Description). Furthermore, bridges would be in place from June 15th to October 15th to limit
disturbance within the active river, consistent with NMFS’ regulations regarding the placement
of crossings. The temporary bridges would be removed at the end of each mining season so as
to not restrict winter flows.

Syar would install temporary bridges using railroad flatcar bridges or equivalent structures to
provide a minimum clearance of four feet above the summer low-flow channel elevation and a
minimum of 20 feet span across the waterway as required by the County’'s ARM Plan and
mining ordinance. Construction of the bridges would not involve any excavation activities, but
would require Syar to place fill on either side of the channel above the natural grade to form the
abutment for the bridge. Only clean, washed gravel would be used as fill in the water for bridge
abutments to get the minimum clearance and provide additional support. Gravel placed in the
river would be pushed out, rather than dropped in the river. Wet entries of the equipment would
be minimized.

Road access to mining sites could require the removal of vegetation and increase the potential
for sediment to flow down the road cut to the river, increasing turbidity. There is a potential for
erosion from the banks cleared for access. The mining ordinance limits access roads to 15-feet
reducing the amount of grading and other earth disturbance activities, and reducing the road
surface areas potentially exposed to erosion.

After the mining season, the first fall rains tend to occur without much runoff, as the dry, porous
gravel bars and floodplain absorb much of the precipitation prior to becoming saturated. These
early rains would cause a substantial portion of the exposed sand and fine sediment to infiltrate
down into the post-mined surface, leaving a layer of relatively clean exposed gravel. This gravel
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helps stabilize the post-mined surface and reduces the potential for erosion and transport of
fines from the bar and floodplain during subsequent precipitation and localized runoff events
and/or high flow events that may overtop the bars.

To address higher flows (generally in winter and early spring) that overtop gravel bars, inundate
the floodplain, and entrain fine and coarser sediments, the project proposes maintaining gravel
bars with intact head of bar and edge of water buffers that create a condition where the bars
initially become inundated through a backwater effect. This backwater effect would be
generated by the head and edge of bar buffers directing the river flow around the mined
surfaces to the downstream end of the bar. Low-flow velocity backwater would originate at the
downstream end of the bar where the skimmed area connects to the low flow channel and
slowly inundate the mined bar area and eventually the floodplain as the river rises. During this
period, fine sediments may become entrained in river flows and create increased turbidity in the
excavated area and downstream. At the same time, the backwater areas at the tail of the mined
bar also may become depositional sites for fines that originate from upstream locations within
the watershed that are suspended in the river flows. In this manner, the proposed mining could
help to decrease suspended sediments.

At higher peak annual flows (exceeding approximately 11,000 cfs), the upper head and edge of
bar areas would begin to be overtopped, but the backwater pool on the downstream bar surface
would decrease the river's sediment transport ability at that location as a result of decreased
velocity, causing river sediment to settle out. Once the bar is overtopped, the entire mined area
would create slackwater areas for fine sediment deposition. At this stage, the main channel
would continue to have high water velocity, which may carry a large amount of fine and some
coarse bedload sediment. Observations and surveys indicate that much of the Russian River
watershed has a large proportion of fine sediments, even in areas where mining has not
occurred. Fine sediments may be mobilized and transported from the bar surface during the first
substantial storms following mining that cause flows to overtop the bar. During these storms,
large amounts of fine sediment are likely mobilized throughout the watershed, resulting in high
turbidity even without mining (NHC, 2003). As the bars and floodplain are depositional areas
within the river, sediments would be deposited on a bar and/or floodplain at the same time other
sediments wash from the mined bar and/or floodplain, potentially causing sedimentation of
pools or riffles. The additional sediment produced from the mined surface would most likely be a
nominal increase and indistinguishable from the fine sediments and turbidity generated
throughout the watershed.

Syar collected post mining turbidity and total suspended solids monitoring data in 2002, 2003,
and 2008 as required by the conditions established by the Regional Water Quality Control
Board under Section 401 water quality certification for mining of Bar 2 and Bar 13 in the Middle
Reach. The water quality samples were taken at the upstream head of the mined bars, at the
downstream tail of the mined bars, and about 800 feet below the mined bars. The data is
provided in Table 3.2-6. There is no particular trend evident from the data. Some samples show
an increase in the concentration of the water quality parameters from upstream to downstream,
which might indicate contribution of sediments from the bar surface, but other samples show a
decrease from upstream to downstream, indicating that the bar surface did not contribute to the
turbidity or suspended sediment and may have reduced the concentration. It is noteworthy that
the head of bar and side bar buffer requirements in the Middle Reach are not as rigorous as
those proposed for this permit in the lower Alexander Valley.
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Table 3.2-6
Total Suspended Solids (TSS) and Turbidity Monitoring in the Middle Reach
Bar 13 Bar 2
A B C A B C
upstream | downstream 800 feet upstream | downstream 800 feet
12/16/2002 head tail downstream head tail downstream
TSS (mg/l) 2,200 1,300 1,200 2,200 2,600 2,000
Turbidity (NTU) 1,800 1,400 2,200 1,500 2,000 1,700
Flow >6,000 cfs
A B C A B C
upstream | downstream 800 feet upstream | downstream 800 feet
4/28/2003 head tail downstream head tail downstream
TSS (mg/l) 43 120 97 260 180 110
Turbidity (NTU) 110 120 130 190 180 150
Flow unknown
A B C A B C
upstream | downstream 800 feet upstream | downstream 800 feet
1/4/2008 head tail downstream head tail downstream
TSS (mg/l) 520 390 692 458 768 806
Turbidity (NTU) 450 400 560 400 510 530
Flow=20,000cfs

A = upstream at head of mined bar. B= downstream tail of bar C = approx 800 feet downstream of bar

Mitigation Measures

Mitigation measures 3.2-2 (Head of Bar Buffer) and 3.2-3 (Side Bar Buffer) function to retain the
bar form, preventing inundation of the mined surface until flows reach at least 11,000 cfs, and
preventing lower flows from entraining sediments from the skim floor. This will reduce the risk
that fine sediments will be entrained from the bar surface and potentially deposit in pool or riffle
habitats. When the head of bar and side bar buffers are overtopped, flows will be high with
suspended sediment concentration so that entraining sediments from the skim floor will only
represent a nominal increase in turbidity or suspended sediment load. Lower flows may
backwater into the mined bar tail area providing less turbulent, sheltered areas for suspended
sediments to deposit outside of the low flow channel, reducing the opportunity for pool or riffle
fine sediment deposition.

Mitigation measures identified in Section 3.4, “Fisheries Resources” also identify supplemental
AMS monitoring of riffle habitat quality, pool depth and grain size (Mitigation Measure 3.4-5a).
These mitigation monitoring measures reduce the potential for adverse sedimentation of pools
and riffles.

Syar has identified various mining methods and operating standards that would avoid or reduce
the impacts on wetlands and waters of the United States and the state, including avoidance of
the active waters during mining procedures and implementation of BMPs (see Chapter 1.0,
“Introduction and Project Description”). Mitigation Measure 3.3-8 (Section 3.3, “Vegetation and
Wildlife”) provides measures to reduce the potential for erosion and sedimentation to occur
through riparian planting. In addition, a dewatering plan would be implemented during
enhancement activities, if work in the active stream channel is necessary for construction of
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alcoves. Mitigation Measures 3.3-9a through 3.3-9c¢ provide additional mitigation measures for
minimizing water quality degradation.

3.2-12a Temporary bridges, if required, shall provide a minimum clearance of four feet
above the summer low-flow channel elevation and a minimum of 20 feet span
across the waterway. Only clean, washed gravel shall be used as fill in the water
for bridge abutments to get the minimum clearance and provide additional
support. Gravel placed in the river shall be pushed out, rather than dropped in
the river. Wet entries of the equipment shall be minimized.

3.2-12b The operator shall implement the following BMPs to minimize erosion at access
roads and staging areas:

1)

2)

3)

4)

5)

6)

7)

8)

9)

Road surface drainage measures shall be implemented for any newly
constructed roads to minimize erosion from drainage that originates from the
road surface, cut-bank, or hillslope drainage that crosses the road alignment.
Road surface drainage shall be preferentially out-sloped where feasible and
incorporate rolling dips so that road surface is drained toward stable,
vegetated areas, and away from gullies, swales or other watercourses that
drain toward the Russian River.

If insloping is the only option to drain surface runoff from the road surface,
then an inside drainage ditch shall be constructed to remove surface runoff.
Ditch relief culverts shall be designed and installed at intervals along the road
that are frequently spaced to prevent gullying of the ditch and culvert outfall,
and shall not discharge into a watercourse.

Ditch flow shall discharge into vegetated buffer areas or filter strips before
reaching a watercourse.

All road construction activities shall be conducted during the dry season and
completed by October 15.

Keep soil disturbance to a minimum during construction. Retain rooted trees
and shrubs wherever possible.

Bare slopes created by construction activities shall be protected until
vegetation can be established. Minimize surface erosion on exposed cuts and
fills by mulching, seeding, planting, compacting, armoring, and/or benching
prior to onset of fall rains.

Top soil and overburden from construction shall be stockpiled at least 200
feet away from the low flow channel of any perennial or intermittent stream
and in a manner so that runoff is contained.

Any construction activities conducted near a flowing channel shall use silt
fences, straw bale silt dams, or similar measure to prevent sediment from
entering the watercourse.

Unsurfaced seasonal use roads and staging areas shall not be used when
wet; hauling shall be limited to dry periods. Physical barricades shall be
installed to block roads from winter use.
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10) If excessive road dust collects during dry summer use, watering shall be used
to prevent excessive loss of road surface materials.

11) Roads shall be inspected at end of fall use season for potential erosion
problems during winter rainy season. Road surface grading shall be
conducted prior to October 15 if excessive road dust has collected or road
ruts have developed.

3.2-12c During excavation of inset floodplain benches, alcoves or installation of large
woody debris or bioengineered bank stabilization features, retain a 25-foot berm
or plug at the end of the work area to isolate the work site from the flowing
channel until the excavation is completed. A long reach excavator shall be used
to pull the gravel plug away from the river channel. Remove the plug at the final
excavation to limit the potential for large amounts of fine sediments to enter the
waterway. Allow any turbid water in the alcove to settle before making the final
below water excavation connecting to the thalweg.

3.2-12d. The mitigation measures, conditions of approval and BMPs shall be incorporated
as specifications and notes on the annual mining plans.

3.2-12e All construction personnel involved in the mining project shall attend a pre-
construction/mining conference with PRMD or the SRC to review the construction
BMPs and conditions of approval.

Impact Significance After Mitigation

Mitigation Measures 3.2-12a through 3.2-12e would reduce potential impacts associated with
erosion, sedimentation, and turbidity to less-than-significant levels.

Impact of River Enhancement Program

The proposed River Enhancement Plan (REP) includes six projects to enhance aquatic habitat
and provides a program of future enhancement activities including additional opportunities to
partner with adjacent landowners to improve bank stability through riparian plantings and/or
using bioengineered bank stabilization techniques, installation of large woody debris (LWD) or
other enhancement features such as excavation of floodplain benches, oxbows, and alcoves.

The proposed River Enhancement Plan (REP) which includes construction of alcoves, oxbows,
floodplain benches, revegetation with native species, removal of invasive species and
bioengineered bank protection structures, designed to offset legacy impacts of mining and land
reclamation in the project reach. Alcoves and oxbows are expected to provide high-quality
habitat for fish and wildlife species, while benching methods and revegetation are expected to
additionally protect river banks from erosion. Alcoves are to be constructed at the downstream
ends of the gravel bar connecting the thalweg of the tributary creeks to the thalweg of the river;
this would allow for increased access for salmonids from the main river to tributaries for
spawning. Oxbows are to be created outside the gravel bars and extend in elevation from the
summer low flow and up to 5 feet above it.

The opportunities for future enhancement projects and the six specific enhancement projects
are evaluated at a project level in order to incorporate them into the permit process for the
mining permit. Changes to the ARM Plan to allow implementation of enhancement features
below water surface elevation are proposed at or near the river thalweg depth (below low flow
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water level) for alcoves, and at mean river flow level (i.e., 3-5 feet above mean low flow water
level) for inset floodplain terraces, benches and oxbows. This EIR is intended to comply with
CEQA for additional enhancement projects that fit within the River Enhancement Program
description.

Impact 3.2-13 Expanded Riparian Floodplain. The project proposes creation of oxbows and
floodplain benches or low inset terraces for riparian restoration and off-channel habitat. This is a
beneficial impact.

Another key factor in the quality of habitat of the Russian River in the project reach is the lack of
floodplain wetlands and off channel habitats. The historic channel incision of 6-8 feet has left
many former floodplain areas high and dry terraces. These terraces are too dry to allow for
natural regeneration of woody riparian species such as willows and cottonwoods. The exotic
invasive Giant Reed (Arundo donax) has thrived and taken over significant acreage of former
riparian wetlands where natural plant species have not survived. There is some regeneration of
willow/cottonwood forest on the gravel bars, but these areas are subject to regular scour and
therefore do not support the stable habitat conditions that promote the growth of late
successional riparian (Sonoma County Water Agency, 2003). It is not desirable to raise the bed
of the river to flood the terraces, as that would increase flooding of valley floor lands, but it is
feasible to remove gravel from terraces to achieve a lower relief and create low floodplain
surfaces for wetlands. The River Enhancement Plan (REP includes lowering terrace lands to
create oxbow and alcove habitats, which are important for thermal and velocity refugia for
endangered salmonids.

Mitigation Measure: None required. The impact is beneficial.

Impact 3.2-14 Increased Turbidity and Sedimentation Associated with Enhancement
Projects. Proposed enhancement activities and projects, including excavation of alcoves
(drainage channels connecting to tributary creeks), inset floodplain benches or terraces,
installation of large woody debris and/or bioengineered bank stabilization features, could cause
fine sediments to enter the active channel diminishing water quality. This is a potentially
significant impact.

Construction of alcoves would involve excavating narrow drainage channels in a downstream
direction to reconnect existing tributary streams across the aggraded gravel bars to the low flow
channel. These alcoves would be excavated below low flow water levels and would require
excavation at the low-flow channel at the downstream end of the excavation. Similarly,
excavation of inset floodplain benches or terraces would require grading at or near the low flow
channel increasing the potential for discharge of sediments. Installation of large woody debris or
bioengineered bank stabilization features would also involve excavation of the banks below
summer low flow water levels increasing potential for discharge of fine sediments into the
channel during excavation.

Construction of oxbows and alcoves could cause short-term construction impacts. These
impacts could include an increase in turbidity, local hydraulic changes resulting in erosion
before vegetation growth is established, or increased sediment deposition in the local area, due
to creation of a sediment trap. These effects are most likely to affect the enhancement features
themselves rather than cause significant changes to the river morphology. As a result, the
impact of REP projects on turbidity are not significant.

Creation of oxbows would involve excavation above summer low water and away from the
Russian River low-flow channel. Removal and stockpiling of dredged sediments could allow
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drainage of turbid water to the river, however. Between oxbow construction and full
revegetation, when flows increase in the Russian River and begin to inundate the newly
constructed oxbow channel, turbidity could increase and fine sediments could be entrained to
the main channel.

The construction of alcoves present some potentially significant short-term construction impacts
because they would be excavated to the local river thalweg and connected to the river. The
proposed construction sequence is designed to minimize fine sediment discharge or turbidity to
the river by excavating the land side portion while leaving a 25-foot long, earthen plug of
existing ground from the river bank to the excavation area. This will separate the dredging and
soil disturbance area from the live river. When the excavation of the alcove is complete, the plug
would be removed from landside to river shoreline using a long reach excavator that pulls earth
away from the river. As the final segment of the plug is removed, inflow to the alcove would be
allowed to equilibrate the water levels between river and alcove. The final excavation would
involve removing several bucket loads of material to achieve the finished grade at thalweg, and
this could release some fine sediments and turbidity to the river, but it would likely not last more
than an hour after completion.

A potentially significant impact involves the REP streambank enhancement construction.
Although no specific REP are planned at this time, the following types of projects have been
identified to enhance riparian and aquatic habitats and to reduce streambank erosion:

e Create low benches by excavation to support woody riparian vegetation

e Reduce lateral erosion, and stabilize shorelines and low benches to provide sites for
establishing multi-age class riparian communities

e Install large woody debris to reduce erosion and enhance aquatic habitat

All of the enhancement projects could require excavation at or below the elevation of the low
flow channel. This could create turbidity and sedimentation if the enhancement sites are not
isolated from the wetted, flowing part of the river channel.

Mitigation Measures:

3.2-14a. Construction staging and erosion control BMPs shall be used to contain
sediments and prevent their delivery to the low flow channel. This shall include
the use of BMPs built into the construction plan by use of site specific SWPPPs.

3.2-14b. Excavated sediments shall be removed to a contained area outside of the
channel and allowed to drain so that turbid water does not enter a flowing
channel.

3.2-14c. A specific construction and grading plan shall be prepared as part of the annual

AMS mining plan process.

3.2-14d. The operator shall isolate any future proposed bank enhancement sites that
would require construction at or below the low flow water elevation, or where
sediments could directly enter the river. Dewatering and diversion of the main
channel shall be used to isolate enhancement sites. A qualified biologist shall be
available to rescue and move fish from the dewatered section. Specific methods
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for dewatering and fish rescue shall be considered during the AMS planning
process in consultation with CDFG and NMFS.

3.2-14e. All enhancement sites shall be monitored for a period of 5 years following
construction to determine that any erosion control features, or revegetation
measures, are properly working, and are not causing new erosion or instability.
Enhancement site erosion control or bank stabilization measures and features
that may not be properly functioning shall be repaired during the 5 year
monitoring period. However, alcoves, oxbows or floodplain benches or terraces
shall not be re-entered after construction in order to maintain these features until
the adjacent mined bar is ready to be mined again.

3.2-14f. Vegetation used for riparian forest planting, streambank enhancements, or for
revegetation of alcoves, oxbows or floodplain benches or terraces shall meet the
performance criteria as set forth under Mitigation Measure 3.3-8. Areas that do
not achieve this criterion shall be replanted until the success criteria are met or
adjusted through Adaptive Management.

3.2-14q. The mitigation measures, conditions of approval and BMPs shall be incorporated
as specifications and notes on the annual grading and mining plans.

3.2-14h. All construction personnel involved in the enhancement projects shall attend a
pre-construction conference with PRMD or the SRC to review the construction
BMPs and conditions of approval.

Impact Significance After Mitigation

Mitigation Measure 3.2-14a-h would reduce potential water quality impacts associated with the
potential release of fine sediments into the active channel during excavation of alcoves,
floodplain terraces and installation of large woody debris or bank stabilization features to a less
than significant level.

Impact 3.2-15 Excavation of Alcoves from below water levels at the low flow channel of the
river to the mouth of the tributary streams may temporarily cause sediments to reach the river.
There is also a potential for temporary tributary channel down-cutting following excavation.
These impacts are considered less than significant and the excavation to create alcoves is a
beneficial impact for fish migration.

The purpose of the alcoves is to provide fish passage, cool water refugia, and velocity refuge
during high flows in the Russian River. Excavation of 5 to 8 feet of sediment at the mouth of the
tributaries is proposed to provide an elevation approximately below the low flow channel
elevation of the river. At the connection to the river, the elevation of the alcove will be at the
thalweg or below the water surface elevation.

Following excavation of a deeper channel and grading of sideslopes, the alcoves would be
revegetated. For a period of time following excavation, until revegetation has occurred, there is
a potential for additional sediments to be transported to the river. Although head-cutting is
possible, it is not very likely and would only be temporary. Some deepening and headcutting
would only extend the life of the alcove which is beneficial to fish. The alcoves are not
anticipated to be permanent features.
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NOAA evaluated the tributaries in the study area including Gill Creek, Gird Creek, Miller Creek
and Rancheria Creek in 2007 and determined that the lower sections of the streams along the
lower Alexander Valley are filled with fine sediments deposited because of aggradation of the
riverbed and are considered a potential barrier to fish migration. NOAA recommended habitat
restoration including excavating a low flow channel to provide for fish migration into the
tributaries. Excavating to adequate depths will facilitate a longer temporal window for fish
migration. With the excavation of the alcoves to the mouth of the tributary streams, it is
anticipated that the fine sediments that currently clog the streams will be discharged during an
initial large storm event and thereafter will stabilize and create a low-flow channel with improved
access for fish migration. The river system will have mobilized other sediments during the storm
runoff, such that the impact to water quality is considered negligible. Although the alcoves are
expected to eventually fill with sediments, there will be a temporary beneficial impact for fish
migration.

Mitigation Measure: None. This is a beneficial impact, no mitigations are required.

Impact 3.2-17 Groundwater Lowering. The excavation of the alcoves and oxbows at or below
low flow water levels has potential to lower the local groundwater table. This impact is
considered less than significant.

Syar proposes creation of oxbows and alcoves to enhance habitat. The alcoves would be
graded at the summer low water level to connect to the river thalweg level (below summer low
flow levels) to the tributaries. Digging the alcoves to the low water level may cause increased
flow of groundwater into the oxbow and alcove channels if the summer low flow level is below
the groundwater table. However, groundwater flow to alcoves and oxbows is unlikely to
substantially lower the groundwater table because the number and total area of oxbows and
alcoves to be excavated would not be significant compared to the total area of the Russian
River summer low flow channel. Therefore this impact is considered less than significant
because the project would not result in a net deficit in aquifer volume or a lowering of the
groundwater table such that production rates drop to a level that would not support existing or
planned land uses. Additionally, due to the river's topographical low point location in the
watershed, any impact is likely to be local and confined to the immediate vicinity of the river.
Basin-wide impacts on aquifers are unlikely as their conditions are derived from groundwater
recharge over broad areas.

Mitigation Measures: None. This impact is considered less than significant.
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