of Stressors on Pl Dinook Sabmnon in Secret Ravine (Plager

of extensive placer mining. 1had not appreciated the magnitude of the forty-nines’s

_effort. In most areas, the placer mining extends 500 to 1,000 feet away from the stream”
(Holland 2000). The mining activities removed most of the topsoil found in the ripatian
zone and thus the understory plants associated with that soi,

Agriculture became the dorminant land use in Placer County during the first part of the
1900%s. During this period, 20,600 acres of the Rocklin quadrangle contained cultivated
land, orchards or live stock (Holland 2000). To successfully farm orchards required
productive topsoil, but the miness of the Mining Era had essentially flushed the riparian
zone topsoil down Secrer Ravine. Therefore, the orchards during the early part of the
1900s did not.extend to the stream edge as in most agriculrural areas and much of the
vegetation that pioneered the mine tailings remains to the present.

Since the Mining FEra, the main land use in Secret Ravine has been agriculnure. During
this period, the riparian area partially zecovered from the Mining Era. However, the
large-scale mining disturhance completely changed the overstory and understory found
throughout the stream system. The grassland environments changed from native bunch
grasses to non-native annual grasses, the shade tolerant shrubs were replaced with the
sun-loving Himalayan Blackberry, poison cak and nettle, and the pioneer plant species,
Fremont cottonwood, shared the overstory with the native ozaks (Schartz 1996 and
Holland 2000).

The guestion remains whether the altered riparian vegetation poses a modern day zisk to
chinook. The vegetarion assemblages found historically in Seeret Ravine can be divided
into three basic phases: pre-Columbian, Mining Era, and present day (Table 3.1). The
vegetation found during the pre-Columbian period represents the ideal tipatian
vegetation for chinook salmon, while the near de-vegetation expesienced during the
Mining Fra could be considered the pootest kind of vegetation cover for chinook
salmon,
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Ausesgment.of Stressors on FallRun Chinooke Salivon in Seret Bavine (Placer County, CA)

Current Vegetation Mining Era Pre-Columbian
Vegetation Vepetation

Fish Cover 0% < X < 100% ~0 100%

Value

Dominant Naturalized annual grasses ~( cover Native bunch grasses

Undesstory znd invasive forbs have Mining activity commuanity laxgely

(Forbs*/Grasses) | replaced nearly all native removed most creeping wild rye (Lepnrs
grasses in California. tipatian vegetaton. | fritiorder).

Dominant Scrub | Barly seral commurity and ~0 cover Compounity composed
invasive species indicative of | Mining activity of native shade tolerant
jarge-scate disturbance. removed ost shrabs

" | diparian vegetation.

Dominant Oak woodland riparian Only a few Valley Nearly diosed canopy

Overstory hzbitat composed Jargely of Osks (Quercus bobatdy | domisated by Valley Oak
Valiey Oale (Quervus lobard) & | rernain afzer mining {Queras lobata).

Fremont cotterwood (Paprlus | activity.
Jrevwontin). .

"Fable Plants: To wnderstand the threat posed 1o chinook salmon frorm aliered tparian vegetation, a
descrption of the previous plant communities in Secret Ravine provides prospective on the risk to the
salrmon population, This table compiled information presented in The Jepson Munzal: Higher Plants of
Califerniz (Hickman, }., Bd., 1993) and Holland 2000. The Jepson Manual is 2 vaxonomic key providing 2
comprehensive teaunent of the flora of California and Hollend develdped t6ols to classify plant
communites in California.

*A forb s 2 low-growing herb. The combinaton of forbs and grasses typically compose the ground
COVEL it INAny ecosystems.

TABLE 3.1 VEGETATION ASSEMBLAGES ON SECRET RAVINE

The altered vegeration currently found on Secret Ravine includes two characteristics that
may be impacting the salmon: composition of the plant community and a reduced areal
extent of the riparian buffer zone zlong the banks of Secret Ravine.

Vegetation composition effects salmon in two direct ways: 1) by moderating water
temperature through providing shade and 2) by creating bank complexity when
vegetation falls into the creck that juvenile chinook use to evade aquatic predators {Li
and Fields, Jr. 1999, Bishop 1997). To address cover and bank complexity the Li study
of habitat suitability was used. In general, the Li study concluded that the ripazian
vegetation cover was fair with a median valve of 38.33% by area and the overhead cover,
the vegetation that moderates water temperature, was fair with a median value of 39.14%
by area in 814 observations (Li and Fields, Jr. 1999). From these two index valzes the
overall cover rating was evaluated to be approximately 40% by area, a fair value for
foothill streams {Li and Ficlds, Jz. 1999). However, the Li study reported that the in-
stream cover, the vegetation that provides fish with cover from predatots was poor due
to the amount of sand substrate thar butied many of these structures, The issue of sand
substrate will be addressed in other parts of this analysis. However it should be noted,
that if in-stream cover could be augmented that cover would probably also be buried in
sand due to the excess amount of sediment in Secret Ravine.

Also, vegetation composition effects salmon indirectly through hydrologically related
processes such as interception of rain drops by vegetation and root stabilization of soil,
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thus preventing sedimentation and erosion (Bishop 1997, Li and Fields, Jr. 1999). These
processes have been addressed in other stressor analyses for this risk assessment,
bowever a change in dominant plant community can change the effectiveness of the
plant community at mitigating sedimentation and erosion problems. The main change in
Secret Ravine plant species composition has been due to invasive plants though these
changes were not found to be a significant stressor to chinook saimon. Invasive plants
in Secxet Ravine have been examined in Appendix G: Invasive Plants and Blackberry
(Rubus discolor), with special attention given to Himalayan blackberry (Rubus discolor).
To evaluate the extent of the tiparian area, 2 GIS analysis approximated the ripazian
buffer of 100 ft -on each side of the stream- and compared it to an estimasion of zctual
riparian cover projected from aerial photography of Secret Ravine,

3.4.6 Reduced Access

Barriers cause reduced access on Secret Ravine, which weze historically designed for
human use in flood contzol, irtigation and agriculture (e.g. culverts, pipelines and cate
fences, respectively), and also inclade "natural barriers”, or beaver dams. Although
members of the Bren group discovezed one of the last Jarge artificial obstructions this
surnmer for removal (a chain-link fence at Loomis Park), there are still several
nnscreened or inadequately screened divessions in Secret Ravine (DCC 2001). Although
beaver dams are now the primary coneern in terms of reduced access on Secret Ravine,
reduced access and/or beaver dams convey other types of stress: decreased sediment,
altered flow, superimposition of redds and increased rates of predation. Evaloations of
the severity of each of these ctiteria are made for both models, with particular emiphasis
on the most egregious secondaty stressor: superimposition of edds.

Total fish passage bartiers have the potential to block flows that attract migrating adults
and send therm to non-naeal tributaries Mesick as cited in DCC 2001, Although Secrer
Ravine has no total barriers, partial barsiess, in combination with rainfall patterns and
other sources of flow, inflaence run timing and geographical distribution, and have the
potential to send adult chincok to less suitable habitat and/or superimpose their redds,
and delay juvenile emigration. Although there are several shallow passages along Secret
Ravine (most notably the shallow stretch below the East Roseville Parkway Bridge,
Appendix J-6: Reduced Access), adult chinook require 2 minimum water depth of
only 24 cm (10 inches) for passage (Reiser and Bjornn, 25 cited inVanicek 1993). Thus,
i the absence of the data required to construct a complete hydrological profile, we
determined passage criteria based on a sule of thumb used by fish passage experts. We
used different criteria to determine passability for the MRRM and SDRM models.

We took "low" and "high" flow scenatios into account in both models. Adult migration
takes place from July through December, with peak spawning occurring after Novernber
1 {DCC 2001 and R. Titus, pers. comm. 2003). However, it is important to note that
untl the nine-foot high Hayer Dam is opened (further downstream on Dry Creek),
which usually occurs arcund Labor Day, adult fish are completely prevented from
passing (B. Washburp, pers. coram. 2003}. Juvenile reating and smolt emigration takes
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Aspssment of Stressors on Falt-Run Chinook Salmon i Secret Raving (Placer Coniy, CA)

place from January through June. We needed to consider many factors in order to
estimate the average rates of flow for different life stages 1o determine passage for an
unusual system such as Secret Ravine. First, there must be sufficient runoff o increase
flow in the Natomas Bast Main Drain Canal for adults to be 2ble to enter the Dry Creek
wzrershed (DCC 2001). Secondly, because the headwaters of Secret Ravine are 2t an
elevation t00 low to collect snowpack, as complicated by the increase in impervious
surfaces, "the hydrology of the stream is dependent on tain in addition to groundwater
and ag[ricalture] and urban rerurns” {DCC 2001}, Finally, change in additions to flow
from Placer County Water Agency and inefficient water delivery via this canal system can
result in zeduced flow during fall migration, Therefore, although the incision of the
channel through hydraulic mining deposits has created a high-flow floodplain that stil
pessists today (Swanson 2001), conuibuting to a very "flashy" syster, if rainfall occurs
relatively late during the fall season, the periods that barriers will be impassible will be
increased. Flow is between .5 and 2-3 cubic feet per second duting the fall, with the
average rainfall being 25 inches per yeax, with the peak occuring from December to
Febraary. Thus it is quite reasonable to expect that adults - and possibly juveniles -
would frequently be subjected wo low fows on this system.

Sicce adult fali-run chinook often immigrate after peak storm events (Fhomas 2001},
flow for passage was evaluated under different scenarios {with lows representing smualler
initial storrn events, the tapering off of a rain evens, or later than average seasonal storm
events). Thus, for the initial ranking, we used two flow scenarios. "Low" fows were
based on adult fish migration during very low ranfall taken from ECORP data {as they
were surveying in late suramer and eatly fall, prior to the first runs); "high" flows were
taken from the second storm event of the year in the just-past-peak month of spawning
(Ayres, Love and Knapp 2002). In both cases, we used values to cotrect for depths of
pools downstream of dams within different regions of the creek. Appendix J-6:
Reduced Access contains the complete wble and analysis for how passage was
estimated. Juvenile passage was evalvated in 2 less rigorous, but supportable manner,
based on the expertise of regional biclogists.

Allen and Hassler (1988) determined that "chinook salmon eggs are patticulasly
vuinerzble to shock injury,” most of which they believed 1o be caused by
superimposition of redds. We looked at substrate quality, the average azea needed 1o
build a redd, the abundance of known and/or historic spawning sites between difficult-
to-pass barriers and the number of adults attempting to spawn in given reaches
(Appendix J-6: Reduced Access and Appendix M-1: Reduced Access) in order to
assess the probability of superimposition by females on Secret Ravine. Although
research indicates that superimposition of redds is positively cotrelated with density
dependence (ie. the likelihood of superimposition increases with inereased population)
and negatively related to flow (Fukushima et al. 1998 and Williams 1997), a U.S. Fish and
Wildlife Service biclogical report confirmed work by Vronskiy (1972) and Burner (1951)
that the size of the redd Is inversely related to density of chinook spawners (Allen and
Hassler 1988). Although the size of average adult fall-run chinook on Secret Ravine is
likely smaller than chinook found on some of the lazger Central Valley wibutaries (R.
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Tiwes, pers. comnm. 2003}, the fact that the females construct larger redds (presurnably as
2 fitness strategy 1o compensate for low returns) on already substrate-limited habitat to
which some of these barriers confine them, must gready increase the probability of
superimposition on this creek.

‘This analysis includes beaver dams that Hal Freeman and Sarsh Egan of ECORP
observed during their fall 2002 habitat survey, and other barriers, which group members
had located and sited in previous habitat suitability assessments. The risk regions for
swhich there was vital data from which to glean fish passage potential (e.g. dam height,
dowsstream pool depth), include fourteen data points in the lower half of Secret Ravine.
The reach from Confluence 1o the China Garden Gauge contains a high density of
beaver dams and some artificial barriers as well a5 a high density of known and/or
historic spawning sites that could pose a problem to fish passage.” Although a later
habitat survey by B. Washbum and G. Weber confirmed that, qualitatively, there were no
dams of concern in upper regions, there ace larpe boulder and large woody debris near
Penrys Road. These elements tend to be associated with ideal habitat suitability,
"roughness elements providc obstructions to flow allowing energy to be released at the
point of contact and causing pools to scour and nndercut banks 1o form” (Swanson
2000), and wers not assessed to pose 2 problem to fish passage. Appendix J-6:
Reduced Access contains photographs of several of the most pxoblemat:c barriers.
Appendix B: GIS Maps contains the GIS map with basrier sites, spawning sites and
count survey reaches,

347 Toxicity

Toxicity can be characterized by the measare of contaminants in a warershed. Studies
have shown that toxic substances from wastewater discharges, storrn water runoff, and
land-based activities both historic and current have adversely affected salmonid species.
The most likely man-made contaminants mciucie organc:cbloxmcs sach as
polychlozinated biphenyls and S -

dioxins, and aromatic
bydsocarbons (B. Washburn,
pess. comm. 2602).

Salmonid species such as
chinock may bioaccumuiate
chemicals that they ingest
through their diet.
Bivaccumulation cccurs when
salmonids ingest more chemicals
than they can metabolize. When
this happens, there is a greater
likelhood for detsimental effects
such as chemical modification of

S. LIERERMAN, ]. LovE A E. AYRES TAKING WATER AND
SEDIMENT SAMPLES FOR TOXICITY AT LOOMIS PARYK
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DNA and the alteration of immune functions.

Water and sediment samples were taken in each of the five risk regions in Secret Ravine.
These samples were tested and analyzed at the UC Davis aquatic toxicology lab. The
analysis was based upon the survivability of the Hyallle agteca and Ceriodzphmia dubia in
the water and sediment samples that we took.

Toxicity testing followed the 10-day static renewal procedures described in Methods for
Measuzing the Toxicity and Bigaccumulation of Sediment-associated Contaminants with
Freshwater Invertebrates (U.S. EPA 2000). It should be noted that an analysis-specific
contaminants test was not conducted. Rather, the analysis measured the integrated
effects of all the contaminants in the five sub-watersheds. Texichy includes metals,
pesticides, hydrocarbons and excessive nuttients in this study. Appendix B: GIS Maps
contzing the map for toxicity sampling sites.

348 Metals

The aquatic toxicity of metals is a phenomenon involving interactions berween the

‘ environment and the metal pollutants of concern. Predicting the toxic effect that metals
have in natural watess requires evaluating the bioavailability of the metal pollutants. The
accumulation of metals in an aquatic envitonment has direct consequences to humans
and to-the ecosystem. Interest in metals like zinc and copper, which ate required for
metabolic activity in organisms, lies in the narrow “window” between their health values
and toxicity (Skidmore 1964 and Spear 1981). Others like cadmium and lead exhibit
extreme toxicity even at trace levels (Merian 1991 and DWAF 1996). Because there is a
history of intensive mining activity associated with the Secret Ravine watershed,
persistent metals are a concern (Appendix A: Mining in the Secret Ravine
Watershed).

Seven metals were tested and analyzed at the University of California at Davis, based
upon five samples taken in each of the five sub-watersheds identified along Secret
Ravine on Decembery 4, 2002. Appendix B: GIS Maps contains watershed
delineations). To test for the presence of silver {Ag), cadmium (Cd), copper (Cuj,
chromium {Cg}, lead (Pb), nickel (Ni), and zinc (Za), homogenized sediment (1200 ml)
from each site was mixed with 200ml of amended control water and incubated in the
otiginal sample bucket at 23 + 2°C. This ratio of sediment to control water (61} was
considerably higher than the ratio used in the toxicity test (approximately 1:2). This
elevated ratio was thought to better represent the concentrations of metals that might be
biologically available to Hyalelia azteca while zesiding in the upper few centimeters of the
sediment. The control water was amended to match the average pH and hardness of all
sample waters collected from Secret Ravine. After 48 hours, waters wese decanted into
pre-acidified bottles provided by the analytical laboratory, Caltest Analytical Laboratory
in Napa, CA. '
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The metals analysis conducted at UC Davis registered values for total metals. Toral
metal counts were compared to the National Recommended Water Quality Criteria for
Priority Toxic Pollutants. Final analyses of lead, copper, and zinc levels in Secret Ravine
were done through a compatison with the Critedon Continuous Concentration (CCC).
‘The CCC is an estimate of the highest concentration of a material in surface water to
which an aquatic community can be exposed indefinitely without resulting in an
unacceptable effect. The CCC is just one of the six parts of an aquatic life criterion; the
other five pasts are the acute averaging pertiod, continuous maximum concentration
(CMO), chronic averaging period, acute frequency of allowed exceedance, and chronic
frequency of allowed exceedance. Because the aquatic life criteria are based on naticnal
guidelines, they are intended to be protective of the vast majority of the aquatic
communities in the United States.

All of the aquatic life criteria CCC metals we used for comparison were dissolved metal
criteria that were calculated using a hardness of 100 mg/L CaCO,. o

Lead

Lead and its compounds can be found in all paxts of the environment, for example, in
plants and animals used for food, air, drinking water, rivers, lakes, oceans, dust, and soil.
At low solubilities, metals may either precipitate out of solution or bind to solid particles
in 2 process called adsorption.

Lead is defined by the United States Environmental Protection Agency as potentially
hazardous to most forms of life, and is considered toxic and relatively accessible to
aquatic organisms (U.S, EPA 1986). Low lead concentrations affect salmon by causing
the formation of coagulated mucons over the gills and subsequently over the entire body
and thus cause the death of fish due to suffocation (DWAF 1996b). Lead is bio-
accumulated by benthic bacteris, freshwater plants, invertebrates and fish {DWAF
1996b).

Copper

Copper is one of several heavy metals that is essential to Jife despite being as inherently
toxic as non-essential heavy metals exemplified by lead and mercury (Scheinberg 1991).
Copper is toxdc at very low concentrations in water and is usuaily introduced into
aqueous environments through industrial, municipal and agricultural processes and is
one of the most common poliutants (Nriagu 1979 and Sadig 1992). In the case of Secret
Ravine, copper is a concern due 'to heavy mining activity in the watershed. Likewise,
copper is an essential trace meta] required in small concenteations by organisms for
metabolic functions, but it is potentially very toxic when the internal available
concentration exceeds the capacity of physiological/biochernical detoxification processes
(Rainbow 1992).

Zing .

Zinc is an essential elernent for all living organisms. In natural waters, zinc occurs both
in dissolved form and in natural particulates. The refining chemicals chiefly associated
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with placer mining were zinc and cyanide (Flaley 1923). Only the dissolved fraction’is
thought to be toxic to fish (Finlayson and Verrue 1980). Most of the zinc introduced
into the aquatic envirorment is eventually deposited in: sediments.

At elevated levels in the envitonment, however, zinc may pose a threat to chinook
salmon. Significant deleterious effects were observed in the most sensitive fish species at
a waterborne zine concentration of 10 smg/L (US Fish and Wildlife 1998). When larvae .
and zlevins of rainbow twout (Oneorkynchus mykiss) were exposed to 10 pg Zn/L, 54
percent of them died after a 28-day exposure (Spear 1981). Acute 96-h LC50 values for
salmon were observed at >1,270 g/L (Hamilton znd Buhl 1990). Both deficient and
excessive amounts may cause adverse effects in all aquatic species. Zinc is most harmful

t0 aquatic life during the early Bfe stages in soft water where it is moze water-soluble
(Eisler 1993.

Trace amounts of silver were detected in the headwatets of Secret Ravine, but were
deemed innocuous to chinook health. Zinc and copper levels exceeded EPA CCC
recommended levels in four of the five sub-watersheds. The results of these three
metals correspond highly with the degree and Jocation of bistosic mining sites [Risk
Characterization for Source, Appendix A: Mining in the Secret Ravine
Watershed).

3.4.9 Food Supply

Only members of the juvenile life stage consume food while in Secret Ravine. Adults
feed only while they are in the ocean, not while they are sprwning in freshwater.
Juvenile chinook of Secret Ravine are opportunistic drift feeders, eating a variety of
invertebrates, which they pick out of the water column. In the Sacramento River,
juveniles eat mainly terrestrial and aquatic insects such as chironomid midges, baetid
mayflies, hydropsychid caddisflies (Moyle 2002), true flies, and insects from the class
Homoptera (Croot and Margolis 1991). Juveniles also eat other types of invertebrates
like copepods, water fleas (Croot and Margolis 1991), and amphipods (I. Werner, pers.
comm. 2003).

Juveniles feed mostly during the day, and tend to feed near the edge of the stream where
the invertebrates ate most abundant. Foraging can occur in runs, tiffles, and at the tail
end of pools (Moyle 2002).

To characterize tisk to juvenile salmon in Secret Ravine, three criteria were used: 1)
percentage of edible invertebrates, 2) juvenile feeding habits, and 3) amount of riffle
habitat available 1o invertebrates.

To characterize the food supply in Secret Ravire, an understanding of recent benthic

macroinvertebrate populations was needed. Two studies that spanned from 1999-2001
were utilized: the Benthic Macroinvertebrate Fauna of Seczet Ravine Creek, Placer
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County, California (Fields, Jx. 1999) and the Benthic Macroinvertebrate Counts
performed by the DCC (DCC, unpub. 2000-2001). Both studies used California Stream
Bioassessment Protocol. Thus, data from both studies were combined for this analysis.
An understanding of juvenile feeding habits was obtained through researching several
sources (Moyle 2002 and Fieids, Jr., pers. comm. 2002). An understanding of riffle
habitar was obtained through several studies done in the Secret Ravine area (Li and
Fields, Jt. 1999 and DCC 2001). '

3410 Predation by Fish

The fish assemblages of California have changed greatly over the last century. The
introduction of approximately 60 species of fish for various reasons, including sport
fishing, mosquito control, ornamentat landscape ponds, and some accidental
ntreductions, has lead to broad changes in fish communities (Moyle 2002, McMahon et
2l. 1984, Dill and Cordone 1961). Ia the confluence of Secret Ravine with Miners
Ravine, Dr. Rob Tims, of CDFG, noted the presence of 15 exodc fish species in his
emigration monitoring from November 6, 1998 to June 2, 1999 and from Januwary 9,
2000 through June 8, 2000 (Titus 2002, Titus 2001). Of the fifteen species of exotic fish
identified in the creek system eight species could potentially be competing with juvenile
salmon for foed o predating on salmon eggs or juvenile salmon (Appendix H:
Introduced Fish Species List). The most infuential of these fish maybe the spotted
bass (Micropterus punctnlatus) due to the sbundances of this fish observed in monitoring
done by screw teap and elecero-fishing in 1998, 1999, and 2000 (Firus 2603). The
presence of these fish is significant in two ways: it supgests that these species are present
when ¢hinook salmosn are in the Secret Ravine system and that predation and
competition by exotic species could be affecting chinook salmon.

The monitoring done by Dr. Titus identified two differing fish communities in Secret
Ravine. The lower reach from the confluence to Sierra College, a slow moving, low
gradient reach, supports a fish community dominated by spotted bass (Mecroprerns
puncianlatus), Sacramento pikeminnow (Phychosheilus grandis) and Saceamento sucker
(Catostommus secidentalis). The upper reach of Secret Ravine from Sierra College to the
headwaters of this creek system tend to be dominated by native fishes Sacramento
pikeminnow, Sacramento sucket, steelhead (Oncorbynchus noykiss) and Pacific lamprey
(Lampetra tridentatéy (Fitus 2003). Of the dominant fish in Sectet Ravine, spotted bass
tend to be the species of most concern for two reasons: 1) spotted bass dominate the
lower reach where the majority of chinook spawning gravel exists and 2) thelr introduced
status means that chinook salmon did not co-evolve with spotted bass predation.

Of the three bass species found in the Secret Ravine system; spotted bass tend 1o prefer
faster water than largemouth bass and more turbid water than smallmouth bass (Movie
2002, McMahon et al. 1984, Smith and Page 1969, Vogele 1975). The spotted bass tends
to utilize habitats of moderately sized, clear, low gradient streams (Moyle 2002,
McMahon et al. 1984, Vogele 1975) that could describe most of the Jower reach of
Secret Ravine (Li and Fields, Jr. 1999, Holland 2000). Moyle states that sposted bass do
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well in streams with a summer temperature berween 24-31°C (Moyie 2002), and spawn
in streamns with temperatuzes berween 14-15% in early April and late March (Moyle 2002,
Aasen and Henry 1981). Temperature influences growth and thus the predation activity
of spotted bass in creeks such as Secret Ravine. Moyle states that “Growth rates vary
with habitat; fastest rates are typically achieved in faitly new warm water reservoirs,
slowest rates in'cool streams™ (Moyle 2002 p406). Limitations on spotted bass growth
have been observed at temperatures below 10 degrees C (McMahon et al. 1984); this
oceurs in January and Febraary on Secret Ravine (Weber unpublished data) (Figure 3.3).

The preferred food of spotted bass includes aquatic Invertebrates, fish, crayfish, and
terrestrial insects (Moyle 2002, McHahon et al, 1984, Mullan and Applegate 1968,
Howland 1931). Crayfish and, secondarily fish, tend to comprise the majoriry of the
spotted bass diet in streams especially as the spotted bass grow in size (Moyle 2002,
McMahon et 2l 1984, Howland 1931, Scalet 1977, Smith and Page 1969). Therefore
spotied bass may predate on juvenile salmon given that the water temperatuse is
sufficient o alfow huming activity, Addidonally, studies of the Columbia Rives have
found salmonid prey in the stomach contents of smalimouth bass, a dose relative of
spotted bass (Vigg et al. 1993). They are so close in relation, in fact, that smallmouth
bass and spotted bass have been known to hybridize, and the genetic purity of spotted
bass is believed to be questionable in some locadons in California (il and Cordone

1961).

From the e histozies of spotted bass and chinook salmon, one can draw the conclusion
that spotted bass could potentially predate on ¢he juvenile chinook salmon from March

through June. To investigate the extent of predation of spotted bass on chinook salmon,

an estimation of the biomass of black bass (small mouth, large mouth and spotted bass)
for Secret Ravine was evaluated on a projected population of juvenile chincok salmon
(Appendix H: Introduced Fish Species List). To do this a zange of bivmass
consaumptions by spotted bass was caleulated and then compared 1o & projected
population of juveniie chinook salmon for 2602, The analysis showed that spotted bass
have the potential o reduce the chinook salmon population from 7% to 14%, given that
salmonids comprise 1% of the spotted bass diet. The lower figure probably represents

the better estimate due to the small size (26 g) of the bass in Secret Ravine znd the cooler

temperatores of the water during these months.

4 Risk Analysis Methods (Modified Relative Risk Model)

4.1 General Method

The Modified Relative Risk Model systematically quantifies ecological risk posed by
sources and stressors in Secret Ravine. The model integrates quantitative a2nd qualitative
data by converting them to ranks, calculating a sisk score using 2n equation that
incorporates habitat, exposure and effect. A risk score can be calculated for stressors,
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sources, babitars, and risk regions. Fhese risk scores capture the risk associated with
each element and allow for pricrivzation.

To begin, all relevant data for Secret Ravine was collected. On May 17, 2002 a
stakeholder meeting was held in Roseville to identify the stressors that might be affecting
chinook salmon in Secret Ravine. We created the conceptual model based on synthesis
of information generated at this meeting regarding the relationships between stressors,
sources and effects in the system, expressed as pathways in the model. We revised and
and streamlined the conceptual model throughout the project in order to better reflect
our understanding of these pathways. Appendix E: The Conceptual Model contains
the most recent incarnation.

In the MRRM process, this data is then divided up to correspond with its represencative
sub-watershed. Consequenty, the sub-watersheds, or “risk regions”, combine all data
that is relevant to that area (Appendix B: GIS Maps). For example, data taken near the
confluence of Secret Ravine and Miners Ravine is pocled together to assess sisk
specifically in that atea. This raw data is then converted to ranks.

Allowsble ranks in the MRRM are 0, 2, 4 and 6. A rank of zero indicates no or little
associated rislk, and six indicates latge risk or mortality. To fit this scale, breaks are
determined, wherever possible, using dose-response and effect estimates from scientific
literarure. When this information is not available, 2 statistical method is used to assign
natural breaks in the data (Section 4.1.2). Ranks are relative within cach stressor, not
across seressors. Therefore, equivalency is not addressed, as a rank of two for
temperatare does not imply the same level of tsk as a rank of swo for morpholegy.

Sousces that lead o these stressors are quantified using Geographic Information Systems
(GES} “These aze then ranked using areal extent or frequency. Mabitat, or stream length,
is also ranked using GI8. Once again, ranks are relative within each source or habitat,
not across them. Exposure filters ate also used to assess the connections between the
sources and stressors, and between stressors and habitat.

The ranks for stzessor, source, and habitat ate combined with exposure filters,
culminating in a total risk score for each tisk region. These components are explained in
detail below.

4.1.1 Risk Regions

The study area boundaty was developed based on the land area drained by the Secrer
Ravine system. For the source analysis involved in the MRRM, the Secret Ravine
watershed was first divided into sub-watersheds, or "sisk regions”, based on watershied
boundaries (Appendix B: GES Maps). Dividing watersheds into subunits is 2 cornmon
practice in watershed analysis. Essentially, the divisions within a creek system are a
function of topography; high points in the topography suggest the direction water will
follow when 2 rain event occars. Our sub-watersheds were adopted from a Placer
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County study of flood risk (Montgomery 1992). These five risk tegions are henceforth
referred to as Risk Regions A, B, C, D or E. Risk Region A is the farthest sub-watershed
downstream, whese Secret Ravine confluences with Miners Ravine. Risk Region E is the
farthest sub-watershed upstream, and encompasses the headwaters. '

4.1.2 Source Ranks

To help in the identification of each soutce, three categories were established:
urbanization, legacy, and rural residential. Each category contains multiple sources
present in the Secret Ravine watershed. Each source was evaluated and assigned a rank
value based on its relative impact within a risk region. Several methods assisted in
establishing the extent and frequency of the various sources: aerial photography, GIS
coverages describing zoning,' Jand use, or historic Jandmarks, topographic maps, and
personal observation. Appendix F: Sources and Stressors lists the rwelve sources we
identified for Secret Ravine and enumerates the stressors associated with each source.

Appendix 1: Source Analysis and Characterization describes in detall how each
source was analyzed and ranked. The traditional method of ranking 2il non-point sources
is based on their azeal extent {Harr Hayes 2002). We, however, divided by the stream
length within each risk region to capture 2 “concentration”. For example, take two
sources with equal azeas. The Risk Region with the smaller stream length will have the
higher risk because the source is concentrated into a small Jength of water,

Non-peint sources included landscape maintenance, impervious surfaces, construction
and development, dirt and gravel roads and introduced fish. Channelization was
characterized by the length of creek channelized divided by the length of stream within
the tespective risk regions. Since no digital maps existed, mining and orchards were
characterized based on visual estimates of areal extent utilizing topographic maps and
historic zecounts in the literatare.

Point soutces (water treatment plants, irrigation canals and beaver dams) were ranked
hased on the number of occurrences within each tisk region. In most cases, the tisk
region with the highest number of occurrences of that point source received the highest
rank.

Onee the azeal exient of non-point sources or the frequency of point sovzces was
determined, natizal breaks were used to assign ranks (Landis 1997). Natural breaks finds
groupings and patterns inherent in data using a statistical formula (Jenk’s opumization).
Jenk’s optimization minimizes the sum of the variance within each of the classes. Our
data was separated into four categories (0, 2, 4, 6) in accordance with the RRM.

A source is assigned one rapk for each risk region. Consequently one source has five
associated ranks. ‘The source rank can be the same across all the dsk regions, or vary for
each tisk region. Due to the nature of assigning ranks, soutce ranks are relative within
one source, but not across different souzces.
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4.1.3 Habitat Ranks

"Habirat" was used as another parameter to capture the affected life stages of salmon (as
opposed 10 conventional ecosystem-type habitats used in a regional risk assessment).
Habitat in our study refers to the water column, the benthos, or both.

Porential habitat for our assessment endpoint includes only the main channel of Secret
Ravine, as no data exists to indicate spawning or juvenile rearing within the uibutaries
(G. Bates, pers. comm. 2002 and R. Titus, pers. comm. 2002). Therefore, habitat size is
defined to be the main channe] stream length for a risk region. The habitat lengths were
normalized using the shortest habitat length from Risk Region E. Using Jenk’s
optimization, these values were converted to ranks (Table 4.1).

A B C D E
Habitat Length (f) | 13152 | 18872 § 5995 | o000 | 2171
Nosmalized Habi
°‘mai1,ze shitat | 8.7 2.8 42 1
alue - T
Habitat Rank 6 6 VU B R
Tasre 4.1 HapiTar RANKS

The Jongest habitat lengths (not necessarily the Jargest risk regions) received the highest
rank of 6, and the shortest habitat length received the lowest rank of 2. The habitas
length of Risk Region E was reduced to Rock Springs Road because that is the highest
point salmon have been observed historically (B. Bverhart via B. Washbuzn, pers. comm.
2003). Curreptly, there is no evidence of spawning or juvenile rearing above Loomis
Park on the boundary between Risk Regions C and D (G. Bates, pers. comm. 2002 and
R. Firas, pers. comm. 2002).

Habitat ranks wete assigned to the warer column oz the benthos based on the jife stages
of salmon: eatly life stages (egg and alevin) occupy the benthos, while the juvenile and
adult phases occupy the water column. The benthos for this apalysis includes the top
portion of sediment in the stream channel (Metriam-Webster 2002). Any stressor
known to affect the early life stages were considered benthic habitat stressors. The water
column or the open-water environment of the creek includes those environments
distinct from the bed or shore that may be inhabited by freshwater organisms (EUNIS
1998). Any stressor known 1o affect the juvenile or adult phase were considered water
column habitat stressoss. Additionaily, habitat ranks require that the fish be present
when the relevant stressor affects a pardeular habitat and life stage. Table 2.1 contains
relevant time periods,
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414, Effects Ranks

Effects cavsed by the stressor to the endpoint were given ranks of 0, 2, 4 or 6 based on
dose-response curves (where data existed) or best professional judgment. A rank of zero
reflects low (or no) effect and 2 rank of six is a highly negative effect, usually related to
direct mortality. Site-specific data exists for sediments, barriers, introduced fish,
temperature, invertebrate food supply, morphology, and contaminants.

4.1.5 Esxposure Filters

Two exposure filters weze utilized in calculating the tisk score. The first exposure filter
(Exposure 1) assesses whether or not the source emits the stressor. This is based on the
concepteal model. A one is assigned if a direct pathway exists from the souzce to the

stressor in the conceptual model, and a zero is assigned if no pathway exists. A value of
0.5 is assigned if there is an indirect pathway (occurring via another stressor) from the
source 1o the stressor. Appendix F: Sources and Swressors differentiates between
sources that are direct and indirect. We defined an indirect sovrce as any source that
generates a stressot via another stzessot of zelates to a source that was originally emitted
many years prior to this analysis. The modeling of legacy sourees, for the most part,
contains an indirect exposure filier. The éxception to this rule occursed with regard 10
the relationship between chemical stressors and mining and orchards, In this case, the
literature suggested that persistent chemicals (DDT) and heavy metals (Cu), could stay
biologicaily active, even though the emission is temporally remote. The two direce links
berween sources and stressors are the links berween roxicity and orchards, and metals
and mining. a these two cases, Bxposure filters of 1 were assigned to indicate a direct
link between e legacy source and a current stzessor to the salmon.

The second exposure filter (Bxposure 2) assesses whether or not the habitat will be
exposed to the stressor. Sorne stressors, such s metals, affect only the water colurnn
and others are specific to the benthos. A one is assigned to both the water column and
the benthos in circumstances where the stressor could be affecting both habitats.

4.1.6 Risk Scores

The main goal of this analysis is to determine the most significant stressors and the
sources theteof. This is achieved by calculating risk scores. The general formula for this
caleulation is shown in Equation 1. The risk score for each stressor is calculated by
multiplying together all the ranks and associated filters for that stressor and summing
across risk regions. The tisk score for source is calculated in a similar fashion.

RS = (Source Ranky* (Habitat Rank)* (Bifects Ranky* (Exposuse 1 filtex) * (Exposure 2 filter)

EQUATION 1 TOTAL RISK SCORE EQUATION FOR MODIFIED RELATIVE Risk MODEL
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Risk scores are first caleulated over each risk region. An example calculation is
demonstrated below. In this calculation, the stressor is flow, the scurce is mining and
the habirat 15 the water column. The resuiting risk score is the relative impact that mining
has on flow alterations in Risk Region A.

Stressor = Flow; Sonrce = Mining; Habitat = Water Column

RS = (Mining Rank) * (Water Coluran Rank) * (Effects of Flow Rank) * Expl) * (Exp2)

RE=2*4*6*05%1 =24

Fioure 4.1 Extampre CALCULATION FOR RISk REGION A

Risk scores can then be summed for a specific stressor ot source the entire zisk region.
These values represent the relative impacts that the specific stressor or source is affecting
the zisk region. :

Finally, risk scozes are generated to assess the cumulative impacts of a stressor or souice.
This is achieved by sumrming the relative risk scores for the stressor or source over all
five risk regions. Another tisk score is calculated to assess curmulative impacts to habitat
{water column or benthos). ‘

417 Assumptions (Modified Relative Risk Model)

‘Phe MRRM utilized assumptions that allowed the regional evaluation of risk. Each
component of the model involved different assamptions with a few overarching posits
that zllowed these parts to be integrated into a working modei.

Risk Regions

To begin, the division of the watesshed into five independent risk regions required the
delineation of watersheds based on topography and water movernent in Secret Ravine.
‘The model should include all areas that drain into the creek, however due 1o
anthzopogenic changes in the watershed not all these areas coudd be included.
Specifically the canal system brings water from the neighboring Yuba/Bear watershed
into the Secret Ravine system and the storm water system diverts some water from
neighboring watersheds into the Secret Ravine watershed. The terouting of water
through Secret Ravine from the Yuba/Bear and movement of water through urban and
ruzal stosm water system was assumed to have a minimal effect; therefore, the risk
regions did not incorporate these remote sources of Secret Ravine water. Also the zisk
regions should represent the actual change in drainage patterns caused by the
censtraction of I-80, however in some cases the full extent of the tributages that pass
under the highway and the connectivity of these tibusaries were not ground-truthed.
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Thetefore, another assumption of the model 15 that the extent of the ask regions
includes all the area on the nosthwest side of 1-80 that drain into Secret Ravine.

Seuorees

We evalnated the non-point and point sources of stressors to chinook salmon through
the source analysis. In general, we assumed that the greater the extent of a possible non-
point source, the higher frequency of a point source, or the smaller stream length
associated with a tisk region, the greater the potential stresser effect. Such source
attributes as whether the source is 2 point or non-point source, whether the source has
different types or intensity of emission than other sources or the sources ability to canse
the stressor were pot considered in the assigning of ranks.

The assumptions related to source come from the ranking of source within Secret
Ravine and the equivalency of a cestain rank for one souzce to that same rank for
another source. "The MRRM ranks each source relative to other risk regions within the
watershed. For example, a 4 in Risk Region A for impervious surface may indicate that
Risk Region A has a larger zrea of impervious suiface than Risk Region B, with a rank of
2. However the confounding factor of stream length and point sources prevents a rank
from being 2 simple comparison of land grea. The area of source in each risk repion is
divided by the length of the stream in the Tisk region, so the same area of source in Risk
Region A, with a stream length of 13,152 feet, may have a diffexrent rank than that same
area of source in Risk Region B, with a stream length of 2,171 feet. Also, the ranking of
point soutces followed a completely different scheme. In the case of a poinf souzce, the
number of point sources in 2 risk region determined the rank given.

The MRRM assumes that a rank assigned to ope source is equivalent to that same rank
assigned to a completely different source. Sources can be weighted equally even if they
1) differ in absolute area, 2) have diffexent stressors emitted from them, 3) affect
different stream (habitat) lengths, 4) affect different habitats (benthos or water column
or both), or 5) differ in nature (point or non-point source). The consequence of this
‘relative’ assigning of ranks means that a certain rank can be difficult o evaluate in the
context of the other sources {e.g. 2 rank of 4 for both channelization and impervious
susfaces assurnes that they pose the same risk, but that may not actually be the case).

Habitat

The stzeam habitat utilized by chinook salmon includes the water column and benthos of
the main stern of Secret Ravine, The first assurnption related to habitat is that the
salmon rernain in the main stem of Secret Ravine throughout their stay in the creek; use
of tributaries as cover or for forage were not taken into account (G. Bates, pers.
comm.2002, R. Titus, pers. comm.2002). A related assumption, that each life phase
solely uses either the benthos or the water column, was necessary to divide the habitat
into these two categories. An example where this assumption might be violted would
e for toxicity in sediment. Adult fish, affected in the model only by water column
stressors, might be exposed to benthos stressors when in the process of constructng a
redd; thus adult salmon may be exposed to sediment toxicity.

37

EDAW Rocklin Crossings Final EIR
Comments and Responses to Comments on the Draft EIR 2-112 City of Rocklin


Sacramento
Line

LaneG
Text Box
EDAW                                                                                                                                                                     Rocklin Crossings Final EIR
Comments and Responses to Comments on the Draft EIR             2-112                                                                                   City of Rocklin                                                       


ssessment. of Stress allk- o wzgn in Secret i Jater Con

Exposure
‘The exposure filters were based primarily on conceptual model reseatch. The

conceptual model represents the synthesis of stakeholder input during 2 meeting held in
the spring of 2002 and the research done by the ERA team throughout the following
year. Therefore, one assumption is that the ezperts on Secret Ravine knew enough
about the creek to provide a clear picture of the on-going processes in the stream
syster. Another assumption is that the BERA team successfully incorporated the data of
experts, stakeholders and literature to develop a conceptual model that reflects the actual
processes in the creek.

Effects
The treaoment for each individual stressor details the assumptions made in the evalvation
of different ranks for different stressors. A few overarching assumptions that occur
prevaiently in the stressor effects again included the idea of equivalency. It is assumed
that 1 stressor ‘relative’ rank evaluated individually for each stressor in each risk region
can be comparable across stressors. A 2 for altered ripatian vegetation, for example, has
an equal weight as a 2 for sediment or reduced zccess. Another assamption is thar using
-+ best professional judgment, if applied in 2 constant and informed manner, in the
assignment of ranks can result in an accurate rank. Given the imperfect data for Secret
Ravine, the use of best professional judgment allowed the inclusion of stressors that
could not be quantified readily. Finally, the use of Jenk’s optimization to assign rank
categery was assurned to be an impartial and mathematically defensible way to define
categories for the five risk regions. For many stressors, the analysis only included five
data peints, which makes the concept of “natural brealks” rather tennous. Nevertheless,
the algorithm beneath the GIS tool allowed categories 1o be assigned in a consistent
manner.

4.2 Uncertainty Analysis

Uncertainty analysis on Seczet Ravine differs from previous relative sisk model
assessments. In the MRRM, we conducted 2 sensitivity analysis on the effects ranks to
determine the resulting changes in risk scores (and thus the relative prioritizing of
stressors). We then conducted an alternative ranking scheme for the habitat ranks. We
based the original ranking of habitats on the absolute area of the source divided by the
length of stream (habitat) in the respective risk region. The altemative habitat ranking
scheme ranked habitat based purely on absolute area of sources. Changes in risk scores
were then assessed. ‘

For quantitative data, the risk predictions produced in the MRRM are point estimates
based on ranks and associated filters. Uncertainty for quantitative data was determined
by the following three criteria: 1) number of data points; 2) confidence of methods; and
3) natural variability of the systerm. Quantitative uncertainty was established for ach
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applicable sousce and stressor. "The analysis, resuits and discussion of uncertainty for the
MRRM is in Section 7. .

5 Risk Analysis and Chasacterization Methods (Modified
Relative Risk Model) ' '

The following section describes how risk was estimated to the salmon in tetms of effects
and exposure for stressors. Here, we detesmined the meéthod for assigning ranks 1o
stressors {L.e. risk analysis), and assigned stressors actual ranks values (ic. risk
characterization).

5.1 Stressots

51,1 Sediment

5111  Assigning Exposure Filters
Exposure 1 (Stressor from Source filtes)

Direct sources of sediment were assigned an Baposure 1 filter value of 1. These sources
include impervious surfaces, OHVs, construction and development, dirt and gravel roads
and channelization. All other sources {except introduced fish} aze cobsidered indirect
sources of sediment and were thus assigned an Exposuze 1 value of 0.5,

Exposure 2 (Habirat Fxposed 1o Stressor filter}

Impacts from sediment affect both the water column (via turbidity) and the benthos (via
fine sediment accumulations in the bedload). Therefore Exposure 2 filter values of 1
were assigned to both habitats.

5.1.1.2  Assigning Effects Ranks

In the benthos, survival to emesgence based on grain size distribution (Tappel and
Bioran 1983) was estimated each risk region. Below are the criteria we used to assess
ranking for sediment in the benthos.

Percent survival Rank
Greater than 40% 0
0% 0 40% 2
10% 0 29% . | 4
Less than 10% 6

TABLE 5.1 CRITEREA FOR RANKING SEDIMENT IN THE BENTHOS
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Turbidity data (DCC 2003) was used to assess mmpacts
1o the water column from sediment. We caleulated
severities of il effect (SEV) values for all risk regions
based on methods developed by Newcombe and
Jensen 1996. Below are the critetia we used to sank
rurbidity.

S1EVE SHAKER AT CALIFORNIA STATE
TIMIVERSITY AT SACRAMENTO

SEV (severity of ill effects) Rank
Zeroto 3 0
4108 2
Yo 10 4A
ilto 14 6

TABLE 5.2 CRITENA FOR RANKING TURBIDITY

Appendix -k Sediment contains grain size distributions and associated mortalities for
sedimentin the benthos, and turbidity data used to calculate SEV values for sedimieat in
the water column {tarbidity). Summazy tables of final vanks for sediment in the water
column (rurbidity) and the benthos are also located in this appendix.

51.2 Flow

5121  Assigning Exposure Filters

Exposure 1 (Stressor from Source filter

Direct sources causing alterations to the flow regime were assigned a value of 1. These
include inpervicus surfaces, channelization, construction and development, water
treatment plants, dirt and gravel roads, irgigation canals and beaver dams. All other
sources (except introduced fish} were deemed indirect sources and were thus assigned a
vahze of 0.5 for the Bxposure 1 filter.
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Exposure 2 (Habitat Exposed o Suessor filter)

Impacts from alterations in flow occur in both the water column (via sub-optimal
velocities ot depths) and the benthos (via scour or percolation). Thus, the Exposure 2
value for both habitats was assigned a value of 1.

51.2.2  Assigning Effects Ranks

Critical substrate depths were caleulated for all risk regions based on the sediment data
collected (Ayzes, Love, and Vodopals 2002). These wete compared with optimal (ot
tolerance) depths based on Allen et al 1998, The optimal (or tolerance) depth for
juvenile rearing and adult migraton were used to assess impacts to the water column
while depths for spawning were used to assess impacts to the benthos.

Below ate the critetia for ranking flow in the benthos (Table 5.3) and water column
(Table 5.4)

Optimal spawning depths Rank
(cm)

Greater than 30 0
20 1o 30 2
4
6

10to 20

Less than 107
TasLE 5.3 CRITERLA FOR RANKING FLOW IN THE BENTHOS

Tolerance flow depths (cm) Rank

Greater than 122

2510 122
2410 76

SR N O

Less than 24

TABLE 5.4 CRITERLA FOR RANKING FLOW IN THE WATER COLUMN

Appendix J-2: Flow contains summary tables of final ranks for flow in the water
columna and the benthos. : :

51.3 Mophology

5.1.3.1 . Assigning Exposure Filters

Exposure 1 (Stressor from Source filter)

Direct sources 1o changes in stream morphology include channelization, OHVs,
construction and development and irrigaton canals; these were assigned Exposure 1
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values of 1. Excluding intzoduced fish, all other sources wete deemed indirect sources
and were thus assigned Exposure 1 values of (.5,

Exposure 2 (Habitat Exposed o Stressor filter)

Alterations to stream mozphology affect both the water column 2nd benthos habitat.
Changes, in such stream characteristics as the frequency of pools, can cause iapact to
the water column, while changes to the channel width and slope may alter the benthos.
A twas therefore assigned to both habitats for the Exposute 2 filter.

5.31.2 Assigning Effects Ranks

Percent pools by length Rank
(PBL)
Greater than 40% 0
30% to 40% 2
20% to 30% 4
Less than 20% 6

TABLE 5.5 CRITERIA FOR RANKING MORPHOLOGY It THE BENTHOS AND WATER COLUMN

Appendix J-3: Morphology contains summary tables of finat ranks for morphology in
the water column and the benthos,

Appendix L contains the data we used to determine ranks for some of the morphology
elements. )

5.14 ‘Temperature

5141  Assigning Exposure Filters

Exposure 1 {Stressor from Source filter)

Each Life stage of chinook salmon was given an expospre of 1 because each stage is
susceptible to the terpperature regime of each risk region. This was determined through
an apalysis of the conceptual model.

Exposure 2 (Habirat Exposed to Stressor filter)
Each life stage receives a 1 for their exposuze to ternperature in the water column, For
the benthos exposure to temperature, the egg/yolk-sac fry receive a 1.

5.1.4.2  Assigning Effects Ranks

Water temperature data on Secret Ravine is only complete for Risk Region B. Risk
Region B includes twelve monthly temperatares for 2002. Incomplete data (March —
June) is available for the locations known as Risk Region A and Risk Region E.

Rankings and implications were extrapolated for Risk Regions C and D because data was
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Asmesoment of Stressors on Falt Rur Chinaok Sabmon in Seeret Ravine (Placer € oy, CAl

not available. This is regarded a5 4 conservative data extrapolation because these two
sub-watersheds are anchored by available data both upstream and downstream, All
subsequent analyses were based upon the complete data of Risk Region B and she
incomplete data of visk reglons A and E.

Ranks for the three life stages and their associated habitats were established from
relevant literature concerning previous studies or chinook salmon. Final ranks were
determined by applying the highest (riskiest) cosrelate zank to each habitat. The final
ranis apply to all Risk Regions (A-E).

Rarly Life Stages: Temperature Criteria for the Benthos

Ranks for the egg/yolk-sac fry life stage in Secret Ravine were based upon the above
temperature ranges and associated percent mortalities. For the months November ~
February, the following ranking system applies:

Temperature Range (°C) Rank
<145 o
145156 2
15.6-18.0 4
> 18.0 6

TABLE 5.6 CRITERLA FOR RANKING TEMPERATURE FOR THE EARLY LIFE STAGES IN THE BENTHOS

fuvenile and Adult Phase: Ranking Criteria for the Water Columa
A combination of the temperatse Emitations i the juvenile and aduit life phases
supplied the criteria for determining rank.

Juvenile Phase
For the months late January through May, the following ranking systern applies to

juveniles:
Temperature Range (°C) Ranl
<156 0
15.6 - 16,6 2
16.6-18.0 4
> 18,0 6

TABLE 5.7 CRITERIA FOR RAMKING TEMPERATURE FOR THE JUVENILE PHASE (WATER COLUMN)

Adult Phase
The conservative lower threshold of 20.0 °C was selected for correlate rank partitioning

for acults.

43

EDAW Rocklin Crossings Final EIR
Comments and Responses to Comments on the Draft EIR 2-118 City of Rocklin


Sacramento
Line

LaneG
Text Box
EDAW                                                                                                                                                                     Rocklin Crossings Final EIR
Comments and Responses to Comments on the Draft EIR             2-118                                                                                   City of Rocklin                                                       


SSLsIent EISOTE 0 it Hinopk Safmon in Secret Ravine (Placer Con

Temperature Range (°C) Rank
< 16.5 0
165- 189 2
189 - 20.0 : 4
>20.0 6

EABLE 5.8 CRITERIA FOR RANKING TEMPERATURE FOR THE ADULT LIFE STAGE (WATER COLUMN)

Appendix J-4: Temperature contains sunmary tables of final ranks for temperature in
the water columa and the benthos,

515 Altered Riparian Vegetation

5151  Assigning Exposure Filters
Exposure 1 (Stressor from Source filrer)

The preliminary ana]ysxs necessary to constract the conceptual model, determined that
the source of aitered riparian vegetation directly came from OHV activities crushing
vegetation and compacting soil in the ripatian zone, construction and developing
clearing land for new development, landscape maintenance that changed the
compasition and cover of vegeration in the watershed. Indirecty, 2ll the sources that
effect hydrologic processes and the movement of toxicants influence vegetation
ncluding impervious surfaces, dizt and gravel roads, channelization, irrigation, beaver
dams, mining, orchards, and water treatment plants. Eleven sources influence altered
ripatian vegetation either through dizect or indirect processes; the indirect sources were
assigned 0.5 and the direct sources 1.

osure 2 (Habitat Exposed 1o Stre iiter
The chinook salmon of Secret Ravine require a certain water temperatue, a cexrtain
amount of in-steam cover, and a tiparian zone sufficient to buffer harmful substances
from entering the creek. The natural sexvices provided by the vegetation in Secret
Ravine affects the benthos and water column habitats of all three Jife stages of chinook
salmon. Therefore, each life stage of chinook salmon was assigned an Exposure 2 of 1
for each sub-watershed.

5.1.52  Assigning Effects Ranks

The criteria utilized to assign ranks to ltered riparian vegetation wiilize a combination of
the hiszoric conditions of the riparian zone and analysis of the current cover and extent
of the vegetation.
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éﬂgmm 2 of Stressors on Fall-Ren Chinook Salmon in Seoret Ravine (Placer Corty, A)

Ranks Criteria

0 Pre-Columbian vegetadon with nearly 100% cover and a ripatian zone extent
preazer than 100 ft on each side of the stream for the length of the stream.

2 A less than 1000 feet length of ripatian zone with a width of less than the
ascribed buffer zone of 100 ft, on both sides of the stzeam.

4 A lazger than 10600 feet length of fiparian zone with a width of less than the
ascxibed buffer zone of 100 ft, on both sides of the stream. .

6 Near de-vegetation of Mining Era with approximately no overhead cover and
few ageas where the riparian zone extends beyond the ascribed buffer,

TABLE 5.9 RANEING CRITERIA FOR ALTERED RIPARIAN VEGETATION

The risk to fish on Secret Ravine, due to altered riparian vegeration, should be highest
during the Mining Era. ‘The miners, by denuding the ripasian zone, would have exposed
the chinook salmon to high water temperature and reduced svailable cover, which
chincok juveniles use to evade predators. Therefoze the tisk for this stressor in the
mining period, 2 worst-case scenatio, should be ser at 6. Conversely, the habitat that
chinook salmon coevolved with existed duzing the pre-Columbian period of California.
The habicat projected for this period of Secret Ravine should be sccessed 2 0, The 0in
this case would be the best-case scenario for the chincok salmon and pose aearly zero
risk to the fish.

Recall from the background section, that certain risk regions have a greater or lesser
extent of streamn with a riparian zone less than the prescribed buffer of 100 ft or both
banks of the creek. Appendix J-5: Altered Riparian Vegetation provides a sumsmary
of the incidences of overly small riparian zone extent by risk region. This information
provided the criteria used to rank the stressors for Secret Ravine 2s a 2 or 2 4; Risk
Region A received a 4 (3,935 feet of incidence) and Risk Region B-E were assigned 2’
(ranging from 201-855 feet of ncidence).

51.6 Reduced Access

51.6.1  Assipning Exposure Filters

. Exposure 1 (Stressor from Source ﬁltéx)

Pathways, as detived from the conceptual model, exist from source (beaver dams and
artificial barriers, under Construction and Development) to the following stressors:
sediment, flow, predation and reduced access. ‘Thus, we assigned '1s' to all risk regions.

Exposure 2 (Habitat Exposed to Stressor filter)

Adult chinook are potentially exposed direcdy to reduced access in the water column,
duting their upstream migration from late October through late Decernber. Juvenile
chinook ate also potentally directly exposed to teduced access in the water column,
during their downsteam emigration from January through May, so they also received
Exposure Filter 2 scores of 1. Eggs are potentially ekposed w reduced access (barriers)
indirectly, through the increased potential of superimposition of redds during low fows
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and for the increased potential of blowout during high flows, thought these secondary
stressors can result in direct mostality. Thus, eggs received 4 1 for the benthos.

However, impacts to the benthos cannot be evaluated easily using this model {because of
multiple complex interactions), thus only the water column as it pertains to reduced
access is addressed in this znalysis.

The habitat ranking is applied to reduced access in the same manner as for the other
stressors. The greater the seream reach, the greater potential for beavers to build dams,
and thus the greater potential reduced access. This is supported by the fact that Secret
Ravine undergoes very negligible grade change throughout its entizety, averaging around
two percent (Swanson 2001), which topography suggests that the preferred vepetation
for beavers for building dams is abundant and constant throughour all regions. This
consists of softwocds such as alders, willow and cottonwood, which correspond to the
bzoad alluvial floodplain geology of the stream reach north of Sierra College (Risk
Region B, approximately where the ECORP survey ends) {(Holland and Morgan 1868),

5.1.62  Assigning Effects Ranks

For the MRRM, experts consulted (#H. Freeman, pers. comm. 2002 and C. Lee, pers.
comm. 2003), concurred that in ofdex for a barrier to be rendered "passable” the depth
of the pool o riffle immediately downstream of a barrier must be at least 150% the
height of the dam immediately above ir (aka. “the 150% rale™,

Criteria for Passage - Water Column Rank
Fish can pass duting low and high flow scenarios 0
Fish can pass duing low-flow scenario, but not high fow scenatio | 4
Fish can neither pass during low nor high flow scenarios 6

TapLe 510 RANKING CRITERIA FOR REDUCED ACCESS

Given the relatively unpredictable flow conditions described for Secret Ravine in Section
3.4.6, a four is assigned when the barrier would prevent the fish from passing during an
average low-flow year, to render 2 more conservative decision. A zero indicates that fish
could pass during high and low flow scenarios; that in effect, the dam has virtually no
effect on passage. A six indicates that fish could pass during neither low nor high flow
regimes, but not that a bartier would be impassable in the absolute sense, as counts
indicate that salmon continue 1o migrate well into Risk Region C, despite highly
obstructive barriers in Risk Region B (Appendix M-1: Reduced Access contains the
edginal count data), We assigned finai effects scores were based on the highest risk
score determined fos a barrier per sk region, consistent with the way we trested risk
scores for other stressors. This ranking also helps undesscore the fact that excessively
high dams, particularly if they are located closely together, can compound the risk posed
to fish not only in terms of passage (enexgy costs), which together with delays, creates
density dependence downstream, limiting the amount of habitat available to the fish for
spawning, and thus increasing the likelihood of straying or superimposition (SRAMP
2001).
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Appendix J-6: Reduced Access contains the mathematical models used to dexive ranks
and a summary table of final ranks, as well as photographs of some of the problematic
barglers.

51.7 TToxicity

5171 Assigning Exposure Filters
Exposure 1 (Stzessor from Source filter)

Direct sources of toxicity include kmpervious sutfaces, OHVs, landscape maintenance,
orchards and water treatment plants, These souzces were assigned a vakue of 1for the
Exposure 1 filter. No inditect sources were jdentified.

Exposure 2 (Habitat Bxposed (o Stressor filter) .
Toxicity only affects the benthos, and consequently, the easly Tife stages. Thezefore,
Exposure 2 equals 1 for the benthos and 0 for the water column.

51.72 Assigﬁing Effects Ranks

The results showed that all of the water column tests were negative. In the sediment
tests, however, Hyalellz azteca recorded percent mortalities ranging from 21.4 to 60.0%.
Since all of the water column tests came back negatdve, it can be concluded that there is
no toxicity in the water and therefore, there Is no risk posed to the juvenile and adult
phases of chinook salmon. However, in the sediment a range of toxicity was found.

The results are as follows:

Site of sarnple taken Risk Region % Mean Mortality Standazd

Erros(%)
Confluence A 535 17
Secret Court B 214 18
Dias Lane C 60 25
King Road D 414 21
Rock Springs Rd. E 22.5 | 17
Control | e 53 4

TABLE 5.11 MORTALITY RESULTS FOR TOXICITY

Below are the criteria for, ranking toxicity in the benthos. Toxicity was subdivided into
four ranges of percent mortality from which ranks were assigned.
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Toxicity Range (% mortality) Rank
<53 0
53-224 2
22.5-40 4
> 40.0 6

TABLE 5.12 CIITERIA FOR RANKING TOXICKTY IN THE BENTHOS

Appendix J-7: Toxicity contains a summery table for toxicity testing 2s well as 2

summary table of final ranks for tozicity in the benthos.
T )
LVAShE 32

E. Kna®p WrTs WATER SAMPLE AT THE
CONFLUENCE.

51.8 Metals

5181  Assigning Exposure Filters

Exposure 1 (Stressor from Source filrer)

Impervious surfaces and mining directly contribute to toxicity. Therefore, they each
received an Exposure filter of 1. The remaining sources feceived Os.
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Exposure 2 (Habirat Bxposed to Stressor filter

Mevals only cccur in the benthos in this analysis, thus they only affect the egg and yolk-
sac fry. Therefore, the Exposure 2 filter was assigned a value of 1 for the benthos and a
value of O for the water column.

5182 Assigning Effects Ranks

The resuits obtained from the seven metals tests described above were as follows:

Risk Region

*All values are based on Freshwater CMC (vg/L)

kAl values within dotted fines represent concentrations exceeding the reported LC50 values
TaBLE 5.13 TOTAL METALS COUNT

The results show that levels of copper, lead, and zine exceeded the LCy, for Hyalklla
asgteca in all Secret Ravine sediment samples. These metal concentrations represeat near
maximusn levels that the test organisms may have been exposed w.

Of these seven metals, cadmivm (Cd) was not detected in any tisk region. Only 9 pg/L
of silver (Ag) was detected in one tisk region (E). The lack of cadmium and trace
amount of silver renders these metals to be innocuous to chinook salmon in Secret
Ravine. The metals chromium (Cr) 2nd nickel (Ni) are not considered hasmful to
chinook in Secret Ravine because they did not represent concentrations exceeding the
reported LCy, values.

Hardness values wese concomitantly obtained from the five nisk region samples using
gtrimetric methods (standard methods). The results for hardness are as follows:

Total Hardness {mg/L as CaC03)

Risk Region of Days 6 & 9

TABLE 5.14 TOTAL AND MEAN HARDNESS
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"The hardness mean of the five risk regions in Secret Ravine was 58.4 mg/L CaCO,,
Since toxicity decreases with increasing hardness, the toxicity of the merals in our risk

. regions may be higher than the results and subsequent ranks indicate. Hardness values
are listed in this section to further elucidate the effect that metals may have upon Secret
Ravine. Hardness values were not used for the assignment of ranks. As stated earlier,
the assignment of effects ranks were based upon compatisons made between total
metals and dissolved metals. Values in the xisk regions, therefoze, appear to be
significantly higher than recommended levels. Dissolved metal comparisons were not
conducted because dissolved metal testing was not performed on Secret Ravine.

Lead Criteria
We assigned a rank of 6 for ali values that were greater than the EPA recommended
CCC level of 2.5 ug/L for lead. Values under 2.5 vg/L received a 0.

. EPA Rec. CCC
(ug/L) Ranking
> 25ug/L G
< 2.5 ug/L )

FIGURE 5.1 CRITERIA FOR RANKING LEAD

Copper Criteria g
We assigned a rank of 6 for all values that were greater than the BPA recommended
CCC level of 9.0 ug/L for copper. Values under 9.0 ug/L zeceived a 0.

EPA Rec. CCC
(ag/L) Ranling
> 90 ug/L 6
< 9.0 ug/L, 0

FiGURE 5.2 CRITERLA FOR RANKING COPFER

Zing Criterda
We assigned 2 rank of 6 for all values that were greater than the EPA recommended
CCClevel of 120 0g/L for zinc, Values under 120 ug/L received a 0.

EPA Rec. CCC
{ug/L) Ranking
> 120 ug/L 6
< 120 ve/L ) 4]

FIGURE 5,3 CRITERIA FOR RANERNG ZINC
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Copper, Lead, and Zinc concentrations in Secret
Ravine Risk Regions

Congcentration [ug/L}

Risk Regions

TABLE 5.15 COPPER, LEAD AND Z1n¢ CONCENTRATIONS 1N SECRET RAVINE RISE REGIONS

Appendix J-8: Metals contains a summary table of final ranks for metals in the
benthos.

519 Food Supply

51.9.1  Assigning Exposure Filters

Exposure 1 (Stressor from Sourge filter)
Food Supply is affected directly and indirectly by eleven sources. OHVs, water
treatment plants, impervious surfaces, and landscape maintenance affect invertebrate
populations directly, hence they were assigned an Exposure 1 filter of 1. Channelization,
constructon and development, dirt and gravel roads, irsigation, and beaver dams affect
food supply indirectly, hence they were assigned an Exposure 1 filter of 0.5. Mining and
orchards are a special case. When they were present, they would have affected food
supply directly. But consideting the elapsed tirne, the Exposure 1 was assigned as 0.5,
indicating the tme period and the indirect effect they preséntly have.

Exposure 2 (Habitat Exposed to Stressor. filter)

Tnvertebrates that are a chinook salmon food source are found both in the benthos and
the water column, but are only eaten in the water column by juveniles. Consequently,
the Exposure 2 value equals 1 for water column because the juvenile stage is affected.
The Exposure 2 value equals 0 for benthos.

Inherently this is incorrect because the stress of food supply is realized equally in both

the water column and the sediment. But the MRRM requires the capture of life stage in
this exposure filrer.
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5192  Assigning Effects Ranks

We assigned a rank for food supply using three criteria: 1) percentage of edible
invertebrates, 2) juvenile feeding habits, and 3) amount of dffle habitat for invertebrates
(Table 5.16).

Rank Criteria

. [High percenrage of edible invertebrates
0 Opportunistic feeding habits

Optimal amount of iffle habitat for invertebrates

High percentage of edible invertebrates
2 Opportenistic feeding habits
Suitable amount of «iffie habitat for invertebrates

Low percentage of edible invertebrates
4 Opportunistic feeding habits
Suitable amonat of riffle habitat for invertebrates

Low percentage of edible invertebrates
6 Opportunistic feeding habits

Litde Gffle habitat for invertebrates
TaeLE 516 CRiTERIA FOR RANKING FOOD Syreey

We calculated the percentage of edible invertebrates Appendix J-9: Food Supply using
the aforementioned list (Section 3.4.9). In Risk Region A 62% of the invertebrates were
edible, in Risk Region B 65%, and in Risk Region C 63%. No data was collected in the
upper two risk regions, therefore the average percent of edible invertebrates (63%) was
used. '

When looking at the percentages in each risk region, it becomes apparent that they are
very similay. Notably, Fields, Jr. also indicates that species richness did not vary across
his sample sites (Fields, Jr. 1999). With the guidance of our CalEPA clients, we
determined that these percentages were acceptable levels for food source, and posed no
or little risk to juvenile saltnor. Due to the similarities across the creek, the same rank
should be assigned across all risk regions. '

Along with these seemingly high percentages, 2 look at the feeding habits of juveniles
played a role in determining the rank of food supply. Juvenile chinook are “by nature
opportunistic, and the riparian zone is pretty healthy, providing them with plenty of food
of terrestrial origin” and with “their proclivity for eating small benthic forms and staying
along the margins, they would find sufficient food of that type as well” (Fields, Jr., pers.
comm. 2002). This indicates that risk due to the amount of food is minimal.

Appendix J-9: Food Supi:;ly contains 2 summary table of final ranks for food supply in
the water column and the mathematical models used to derive those ranks.
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Lusessment of Stressers on FaltRun Chinook Salpen in Seoret Ranine (Plaver Conngr, LA)

5.1.10 TPredation

51101 Assigning Exposure Filters
Exposure 1 (Stressor from Source filter)

The only source of fish predation is introduced fish. It was therefore assigned 2 value of
one for the Exposuze 1 filter.

Exposure 2 {Habitas Exposed 1o Stressor filter)

Beth the benthos and water column received a value of one for the Exposure 2 filter
since predation oceurs on both the early life (eggs and yolk-sac fry) and juvenile life
stages.

51102 Assigning Effects Ranks

o assign ranks to this swessor, the effect of spotted bass predation on chinock salmon
juveniles in the water column was considered. The ranking system used to assign a
wejght to introduced fish for the MRRM resuleed from a series of critetia-(Table 5.17).
First criteria considered whether spotted bass would predate on chinook salmon. To
predate on chinocok the two fish must occur in the same habitat and the temperature of
the water must be above the theeshold value of 10° C and salmonids must be parz of the
spotted bass diet. For any rank to be assigned these three criteria must be satisfied; this
occurs in March through June of most years.

Ranks . Criteria

0 No predation oh juvenile chinook

2 A low degree of predation, less than 5% decrease in biomass

4 Medium degree of predation, leds than 25% decrease In biomass
6 High degree of predation greater than 25% decrease in biomass

TABLE 5.17 CRITERIA FOR RANKING PREDATION,

6 Results (Modified Relative Risk Model)

6.1 Evaluating the Entire Watershed

6.1.1  Curnulative Stressor Risk Scores

Summing tisk scores across all risk regions per stressot yields comulative risk scores for
each stressor (Figure 6.1). Flow scored the highest relative risk when considering both
habitats (3924 curaulative risk score). Flow also had the highest cumulative risk score
overall (2400 curnulative sisk score in the water colurn).

53

EDAW Rocklin Crossings Final EIR
Comments and Responses to Comments on the Draft EIR 2-128 : City of Rocklin


Sacramento
Line

LaneG
Text Box
EDAW                                                                                                                                                                     Rocklin Crossings Final EIR
Comments and Responses to Comments on the Draft EIR             2-128                                                                                   City of Rocklin                                                       


Assesoment of Stressore on Falt-Run Chinook Salmon in Semet Ravine (Plagr Conntn, (A4}

Sediment and morphology were the next highest scoring stessors (2616 and 3816
cumnulative risk score, respectively). Reduced access was the lowest-scoring stressor (96
cumulative risk scote). :

The reduced access and food supply stressors had comulative risk scores only in the
water column. This is due to the assumption that these two stressors affect only the life
stages in the water colamn. This assumption Is accounted for in the Exposute 2 filter.

The toxicity and metals stressors had cumulative risk scores only in the benthos based
on the assumption that they only affect life stages in the benthos (also accounted for in
the Exposure 2 filtes).

Cumufative soessor seont Rar all dsk regions

0 Water Colurm 8 Benthos

Soessor

Fioure 6.1 CUMﬁanE STRESSOR RisK SCORE FOR ALL Risk REGIONS

See Appendix F: Sources and Stressors for the list of stressors.

6.1.2 Cumulative Source Risk Scores

Sumnmning actoss afl rsk regions per source yields cumulatve risk scores for each source
{Figure 6.1). The impervious surfaces source scoted the highest (3104 cumulative risk
score). Beaver dams, channelizatdon aad miaing weze the next highest scoring sources

(2364, 2100 and 2072 curmalative tisk scores, respectively).

Dirt and gravel roads, landscape maintenance, OHVs and irrigation canals all had
cumulative source risk scozes close to 1800

Water treatment plants were the lowest scoring sousce (372 cumnulative risk score).
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FIGURE 6.2 COMULATEVE SOURCE RISK SCORE FOR ALL RiSK REGIONS

See' Appendix F: Sources and Stressors for the list of sources.

6.1.3 Cumulative Habitat Risk Scores

Overall, the water column scored 2 higher total risk than the benthos (Figure 6.3). The
difference, however, does not seem sipnificant.

Cumulative Serepsor Risk Seores in the water colums and benthos

3 Wates column ¥ Bembor

Risk Scare

TEabitat

FIGURE 6.3 TOTAL RISK SCORE FOR EACH HABITAT

6.1.4 Comparing Risk Regions

Surmnening up all stressor scores for each risk region vields the total stressor tisk score per
region (Figure 6.4). These values can be used to compare sk from stressors among all
tisk regions. Risk Region A scored the highest (7308 total risk score) and Risk Region D

the lowest (1840 toral nsk score).
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TFoez! Rigk Soores fioen Siressons for each Risk Region

DAS#BICODAE

RiskRegion

FIGURE 6.4 ToTAL Risk SCORES FrOM STRESSORS FOR EACH Rusk REGION

6.2 Evaluating the Individual Risk Regions

Total risk scores for stressors (os sources) per risk region can be obtiined by summing
across all stressors {or sources) in that risk region. These tisk scores indicate the stressors
(o1 sources) that pose the highest risk within the region being analyzed.

6.21 Risk Region A

6.21.1  Swuessors in Risk Region A
The morphology and flow stressors had the highest risk scores in Risk Region A {(Figure
6.5). Altered sipatian vegetation was the next highest scoring stressor. Toxicity was the

lowest scoring stressor.
B Water Coiurnn ¥ Benthos|, o
e e

Risk Region A ﬁz
Total Risk Scose from: §

Stressors = 4448

Te s M ¥ ¥ RA F5 To P Mse
Seressor

FIGURE 6.5 TOTAL RISk FROM STRESSORS 1N RI1SK REGION A
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6.2.1.2  Sources in Risk Region A

Summing risk scores across sources for Risk Region A (Figure 6.6) indicates that beaver
damns atc the soutce posing the most risk to that region (1404 total risk score). OHVs is
the next highest scoring soutce (1332 total risk score) followed closely by channelization
(1260 total tisk score). Water tzeatment plants, orchards and dirt and gravel roads had
total rislk scores of zero In this risk region.

Sowsce Risk Seores for Risk Region A
1600 y RrTriE T
. e
1260
¥ 1600
=)
' G go0
4 2
2 60
"
3 o ‘ | :.'
B CH OHV 'CD WIP M
Sowrce

FIGORE 6.6 TOTAL RIsK FROM SOURCES 1N RisK REGION A

6.2.2 Risk Region B

6.2.2.1 Stressors in Risk Region B

Flow scoted the highest stressor tisk scoze (792 in the water colunn and 528 in the
benthos) in Risk Region B (Figure 6.7). Sediment and morphology were the next
highest scoting stressors.

l[ﬂ\l’awr Cohuran 8 Benthos!

e g s
x“‘ﬁ%g?%{? Risk Region B
)

Risk Score

FIGURE 6.7 TOTAL RISK FROM STRESSORS iy R1sk REGION B
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6.2.2.2  Sourtces in Risk Region B

The dirt gravel roads souzce scored the highest (1116 total sisk score) in Risk Region B
(Figure 6.8). Beaver dams and chasnelization were the next highest scoring sources
(960 and 840 rotal 1isk score, respectvely). Construction and development, orchards and
water treasnent plants scoted zero in this risk region,

Seurce Risk Scares for Risk Region B

Risk Senrc

Froukre 6.8 ToraL Risk FRoOM SOURCES iN Risk REGION B

6.2.3 Risk Region C

6.2.3.1 Stressors in Risk Region C

Flow was the highest scoring stressor {384 total risk score in both the beathos and watex
column) for Risk Region C (Figure 6.9). Motphology was the next highest scoring
stressor (288 total risk score in both the benthos and water column) and sediment in the
benthos alse had a high score (360 total tisk score). Reduced access scored a zero in this
risk region.

£ Watez Coburmn B Benthos

FIGURE 6.9 TOTAL RISK FROM STRESSORS IN R1sK REGION C
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6232 Sousces in Risk Region C

Empervious surfaces scored the highest total source risk score (1056 rotal risk score) in
Risk Region C (Figure 6.10). Landscape maintenance was the next highest scoring
source {720 total risk score} followed by mining (464 total risk score}. Channelization, -
OHVs, construction and development, water treatment plants and beaver dams all
scored zero for sousce total risk score i this risk region.

Sanrce Risk Soevcs for Risk Region ©

Risk Scorz

T ‘I b ; ¥
: -v Hoee
AL R R B e O o b

IM I8 CH OV C2 wi? M1 OR IF DG IR BD

Source

Fioure 6,10 Toras Risk FROM SOURCES 1N Ri1sK ReEcion C

6.2.4 Risk Region D

6241 Stressors in Risk Region D

Morphology was the highest scoring stzessor (240 total risk score in both the water
column and benthos) in Risk Region D (Figure 6.11). Flow in the water column also

had a high score (288 total risk scare). Reduced access scored a zero in this risk region.

i&)walex Column B Benthor

T T P R R T
Rigk Region 1>
Tozad Rick Score from &

Siressors = 2576

Risk Scote

Suessor

FiguRz 6,11 TOTAL RISK PROM STRESSORS TN RISK REGION 1D
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Arsesament of Stressors on Fallt-Rus Chinook Sabwon in Suret Ravine (Placer ¢ conrty, (CA)

Irrigation canals scored the highest source nisk score (480 total risk score) in Risk Region
D (Figure 6.12). Mining was the next highest scoring stressor (416 totzal risk score).
Channelization, OHVs, construction and development, water treatment plants and

beaver dams scored zero for total dsk in this dsk rc‘.‘gloh.

Source Ritk Scores for Risk Roglon D

Riak Szore

CH OHV CD WP MI ORI DG
Souvree

LM is

FIGURE 6.12 TOTAL RISK PROM SOURCES IN RISk REGION D

6.2.5 Risk Region E

6.2.51  Suessors in Risk Region B

Morphology scored the highest {228 total risk score in both the water column and the
benthos) in Risk Region E (Figure 6.13). Flow in the water column and toxicity also

scored high (324 and 240 total risk scores, respectively).
scored zeroes in this tisk region. o

%EIWA!Q( Column B Benthos

%% I

Risk Region B
Total Risk Score 3
from Suessors = 3984 ¥~

i

Risk Score

FIGURE 6.13 Toras Risk FROM STRESSORS IN RISK REGION £
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6.2.5.2 Sources in Risk Region E

Water weatment plants scoted the highest risk score {372 total 1isk score) in Risk Region -

E (Figure 6.14). Dirt and gravel roads, impervious surfaces and orchards were the next
highest scoting sources (approxitmately 320 rotal risk score for each). Channelizatior,
OHVs, construction and development, introduced fish and beaver dams alt seored zexo
in this risk region.

Source Risk Scores for Rick Region B

Risk Scotc

FiGURE 6.14 TOTAL Risk FROM SOURCES IN Risk REGIONE

7 Uncertainty (Modified Relative Risk Model)

Uncertainty analysis for qualitative dara was based on Best Professional Judgment (BPJ)
and was determined by the following three crtetia; 1) difficulty of evaluation; 2)
confidence of evaluator; 3) numbez of observations (Table 7.1 and Table 7.2),
Qualitative uncertainty was established for each applicable source and stressor. It should
be noted that best professional judgment was used for some guantitative data as well.
Mosnte Carlo technigues were then applied for cur uncertainty analyses to assess the
parameters of our uncestainty in the risk predictions (Section 7.4).

Data Points MNatural Confidence Level
Variability
High Uncertainty | Low # of data High natural Low confidence in
points variability in methods
systerm
Medium Intermediate # of | Intermediate Some confidence
Uncertainty data points vagiability in in methods
‘ system
Low Uncertainty | High # of data Eow naturat High confidence in
points variability in methods
systern

FABLE 7.1 UNCERTAINTY CRITERIA FOR QUANTITATIVE DATA
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Evaluation Confidence Level Observations
High Uncertainty | Very difficult Low confidence in | Low # of
evaiuation observer observations
Mediom Moderately Some confidence Intermediate # of
Uncertainty difficult evaluation | in observer observations
Low Uncertainty | Relatively easy High confidence in | High # of
evaluation observer chservations

TABLE 7.2 UNCERTAINTY CRITERIA FOR QUALITATIVE DXATA

7.1 Uncertainty for Effects Ranks

The uncertainty associated with the effects ranks pertains to the quantity and quality of
data, as mentioned above. We utilized these uneertainties to conduct a sensitivity
analysis to assess whether or not changing the ranks associated with the stressor would
result in a change in risk scotes and how this would affect the overall prioritizing of
sizessors. This sensitivity analysis (Monte Cartlo analysis) is summarized in Section 7.4.
The assigned uncertainties for eack stressor ate described below.

Sediment

Low uncertainty was applied to the benthos for all risk regions. Many quantitative data
points were accamulated for sediment in addition to significant anecdotal and
cbservation data (Swanson 2000, Li and Fields, Jr. 1999). Medium uncertainty was
applied to the water column for all risk regions. Although turbidity data does exdss, 5t is
not sufficientdy detailed for accurate assessment.

Flow

High uncertainty was applied to both the benthos and the water colomn for all risk
regions. Uity of flow data is low the scientific literature does not zepoxt zobust
relationships that link flow and morrality. Available data on flow is from Stacy Li
percolation stadies. This data exists for only thiee sites and tecozds just one year of
zecord.

Morphology \
Medium uncertainty was applied to both the benthos and the water coluron for all risk
regions. Although detailed, region specific data does exist, it is only for the two lower
sk regions. Other data, Barbara Washbum sugvey and Stacy Li records, is limited for
the rest of the risk regions.

I emperatue

Medivm uncertainty was applied to both the benthos and the water column fox all risk
regions. Sequential daca was available for 12 months in tisk region B. Other data points
were available for risk regions A and E. Quantitative is limited by data points and was
not representative of 2l tisk segions. Extrapolation was utilized.
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Altered Ripatian Vepetation

High uncestainty was applied to the benthos and water column for all nisk regions. All
data concerning altered riparian vegetation s anecdotal and/or observational. There was
no abundanee data for invasive plant species and no detsiled plant list exists for Secret
Ravine. '

High uncertainty was applied to the benthos and water column for all tisk regions. All
avzilable data points are located in risk regions A and B. Although the effects of beaver
dams are straightforward (measured in terms of fish passage), there are numerous
secondary effects that are more difficult ro measure. High narural variability is associated
with assessing fish passage given reduced access.

Toxiciry

Medium uncertainty was applied for the benthos and the water column for all risk
regions. Hyalells toxiciy testing was performed on sediment from the Secret Ravine
watersheds in December 2002 at the Aquatic Toxicology Laboratory at the University of
California, Davis. Although the reglon specific dara exists-for all nisk regions, samples
were not taken directly after the first flush when most wxic chemicals are present.
Cerzodapbnia toxicity testing was performed on the water colamn at all five risk regions
and was subject to medium uncertainty for the same reason as the Hyakls sediment
t(’.StlIlg.

Food Supply

Uncertainey in the stressor rank was determined by the availability of data and the use of
best professional judgment. There was a high confidence associated with the quality of
the benthic macroinvertebrate data collected. Tt was collected by reliable sources (DCC),
using reliable and published methods(California Stream Biozssessment Protocol), and
there was a sufficient number of sampling points over a span of three years. Reliable
information from a related study, Li and Fields, Jr. 1999, provided a sound basis for best
professional judgment. As a result, uncertainty for this stzessor was low across all risk
regions for both the water column 2nd the benthos.

Predation

High uncertainty was applied to the benthos and water colurnn for all risk regions. Most
data concerning fish predation was anecdotal anéd/or observational. The available
population data included only one year foz chinook salmon and one year for spotted
bass. In addition, no data exists for both bass and salmon in the same year. Therefore
much of the analysis was based on projection and best professional judgment,

7.2 Uncertainty for Sources

A sensitivity analysis similar to that conducted for the effects ranks was not conducted
on the source ranks due to the fact that the source ranks were based on data that
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contained z relatively lower degree of uncertainty. Specifically, gross estimates of area
{for non-point sources) and frequency (for point sources) could be motke easily
transferred into ranks than estimates of percent mortalities or habirat losses. In general,
however, we concluded that risk scores associated with the legacy sources (mining and
orchards) are fairly renuous since they have not been active or abundant for 2 long
period of time.

7.3 Uncertainty for Habitat Ranks

The alternative habitat-ranking scheme involved ranking habitat based on area of the risk
tegion racher thaa stream length, The ranks underneath both schemes were as follows:

Original ranking scheme (Stream length) |

Risk Region A B - € D E
Stream Length (feet) 13152 18872 5995 9009 2171
Habitat wC 6 6 4 4 2

BE 6 6 4 4 2
Alternative ranking scheme (Area)
Risk Region A B C D E
Risk Region Area 2899 3472 2724 1587 3765
{Acres)
Habitat wC 4 6 4 2 G
BE 4 6 4 2 6

TABLE 7.3 ALTERNATIVE RANKING FOR HABITAT

Changes in risk scores for both stressor and sources were insignificant vnder the
alternative habitat-ranking scheme (Figure 7.2 and Figure 7.4). Risgk scores simply
increased consistenty for all stressors.

Cumulative Stressor Score for all Risk Regions
EEWater Column 3 Bénthos I

3000 - — T
i ey 5 b A

2500 R i o

22000 0

[<3 e

[X)

D50

&

2
1000

£00

Te 8 M F V RA FS To £ Me
Stressor

Freure 7.1 CUMULATIVE STRESSOR RIsK SCORES (ORIGINAL)
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Cumulative Stressor Score for All Risk Regions
Under the Afternative Habifat Ranking Scheme
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FiGUrE 7.2 COMULATIVE STRESSOR R1SK SCORES (ALTERNATIVE)

Cumulative Source Risk Score
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FIGURE 7.3 COMULATIVE SOURCE Risk SCORES (ORIGINAL)
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Cumulative Source Risk Scores Under the
Alternative Habitat Ranking Scheme

Risk Score

EiGURe 7.4 COMULATIVE SOURCE RISK SCORES (ALTﬁnm?NE)

A similar alternative ranking scheme was applied to all non-point sources. No significant
differences in stressor zisk scores occurred.

7.4 Monte Catlo Analysis

Monte Carlo techniques were applied for our uncertainty analyses to assess the
parameters of out uncertainty in the risk predictions. To determine outpus variables,
Monte Carlo uncestainty analysis combines assigned probability distributions of input
variables (Burmaster and Anderson 1994). In the case of the sub-watershed risk
assessment, the input variables are the ranks and associated filtezs with high and medium
uncertainty and the outpuot variables are the corollary tisk estimates. -

Designations of low, medium, or high uncertainty were applied to each source, habitat
rank, exposure, and effects filter based on zvailable data and best professional judgment.
We assigned discrete probability distributions to ranks and filters with medium and high
uncertainty according to the criteria in the following tables.
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Uncertainty Analysis Monte Caslo input distributions for ranks with mediiam and high
uncertainty: ‘

;Am:gned' Rank Vatrs ]Uracmaim;f Assigned Probability (%) for Ranks
¢ 2 4 6

6 High 0 20 20 60

G Medium 0 10 10 80
TasLE 7.4 MoNTE CARLO DISTRIBUTIONS FOR UNCERTAINTIES

The Monte Catlo analysis produced a variety of distibutions for our stressor data. Four
stressors showed means that matched the predicred risk scores exactly for either the
water colamn or the benthos. These risk components reflecied low uncertainty and high
confidence for our MRRM predictions. These stressors were: sediment (BE), food

supply {BE), toxicity (WC), and metals (WC).

Sediment in the benthos recorded low uncertainty due to a large number of data points,
the recent collection of the data, and the peer-reviewed sampling methods that were
conducted.

Food supply in the beathos showed low uncerrainty due to the absence of juvenile
chinoolt iy this habitat. There is high confidence that juveniles are not affected by the
food supply in the benthos. ‘

Toxicity and metals showed low ancertainty in both the water column and the benthos.
Tests at the Aquatic Toxicology Lab at UC Davis were all negative for toxicity in the
water column. For the benthos, the data collection was thorough and analyses were
conducted professionally.

Metals revealed narrow distributions in the water column and benthos because the
metals, which adsorb to sediment particles, tested positive in the benthos and were
absent in the water column. )

Bight stressots had means that did not match the predicred risk score for the water
column, beathos, or both, Of these eight stressors, four exhibited wide distributions
with differences over 1200. The wide distributions suggested high uncertainty and Jow
confidence. Temperature had 2 wide distribution in the benthos because the data was
for the water column only. Temperature data was extzapelated for the benthos.
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Sediment showed 2 wide disteibution in the water column becanse assumnptions had o
be made about the duration of turbidity measured in Secret Ravine. ‘The data stemmed
from event-based sampling and did not span adequate time for robust analysis.

Flow and vegetation exhibited wide diszributions for similar reasons. Neither stressor
had adequate data in Secret Ravine, Without data, these stressors were highly uncertain
as reflected in the Monte Carlo uncertainty analysis.

Stressor
Bl e

er CI. Lowers C.I.

WC & BE Risk Score  Mean U Difference

Sediment 1 we 1840 1638 2288 912 1376

Flow WC 24064 2379 3216 1536 1680

Mezals WC 0 0 0; 0] 0

BE 1872 1872] 1872 1872 g
TABLE 7.5 MOWTE CARLO ANALYSIS RESULTS
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Veriations in Rlgk Seeraria the Banthos

FIGORE 7.5 MONTE CARLO RESULTS FOR STRESSORS IN THE BENYHOS

Vaorlations In Rtk Scorse In the Water Column

Fagerer

v o0 sat 2000 aron 3400
. Rlsk Erete

FIGURE 7.6 MONTE CARLC RESULTS POR STRESSORS I THE WATER
COLUMN

8 Risk Analysis Methods (Stressor-Diriven Risk Model)

8.1 General Methods and Modifications (SDRM)

As with the MRRM tmodel, the main objective of the Stressor Driven Risk Model is to
determine the most significant stressor and source in the Secret Ravine watershed, To
attzin this goal the stressor model quantifies stress in terms of effect on fish populations.
The stressors produce a certain effect on the chinook salmon population. To better
discern the effect of the stressor, this effect has been translated into percent mortality or
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percent zeduction in habirar for each life stage. For the sake of flow, the 'Risk Region'
delineazions referred to in the MRRM are retained in the SDRM analysis

811 Evaluating Stressors

Where e = early life stage, | = juvenile and a = adult.

Percent Effect . = % mortality or % habitat reduction
{per life

stage per stressor)
{Based on dose-response curves, reference values or habitat Joss estimates)

Total Percent Effect ., ey = 1- [(1-PE x (1 PE) x (1-PE)]
(I'PE and PE are expressed here a3 2 namber between 0 and 1.)

PE is the effect of a stressor on a particular life stage, while TPR is the integrated
effect across all life stages.

*PH: Percent Effect; TPH: Total Percent Effect
EQUATION ZF0TAL PERCENT BrFecT BEQUATION {(SDRM)

Once the percent effect of an individual stressor has been deterenined, the percent effect
for each life stage was multiplied together. In essence, the product simulates the percent
survival of chinook salmon through the three life stages in Secret Ravine, The percent
mortality resule is subtracted from one and multiplied through the three life stages. This
value is subtracted again from one, rendering a total percent survival, Mortality in this
model refers to mortality thatis stzessor-induced, above and beyond the natural
mortality of the salmon.

"To tlustrate, consider sediment in Example A (Figure 8.1). The percent rmortality due
to sediment during the early egg and alevin phase was detesmined to be 67% aad the
percent mortality estimased for the juvenile phase is 20%. A literature search vacovered
no evidence that sediment causes mortality in adult salmon, therefore the effect is
considered to be 0% for this phase. The percent mortality result is subsequentdy
subtracted from one and multiplied through the three life stages. “This zenders a total
petrcent survival,

70

Rocklin Crossings Final EIR EDAW
City of Rocklin 2-145 Comments and Responses to Comments on the Draft EIR



Sacramento
Line

LaneG
Text Box
Rocklin Crossings Final EIR                                                                                                                                                                     EDAW
City of Rocklin                                                                                   2-145             Comments and Responses to Comments on the Draft EIR



Aasessuent of Stressors on Fall-Bast Chingok Saluon in Seeret Bavine (Placer Connty, CA)

Example A:
Ranking stressors:
PE, (sediment) = % mortality of eggs = 67%
PE, (sediment) = % mortality of juvenies = 1 4%
PE, (sediment) = % mortality of adults = 0%

TPE (sediment) = 1~ [(1 - 0.67) x {1 = 0.14) x (1 - 0.00)] = 0.72
(risk score is not a rank rather a percent effect)

*PE; Percent Effect; TPE: Total Percent Effect
FIGORE 8.1 EXAMPLE A USING TOTAL PERCENT EFFECT EQUATION (SDRM)

8.1.2 Total Percent Effect Example

8.1.3 Evaluating Sources

We used the analysis described in the MRRM to identify the links berween sources and
stressors inthe Secret Ravine watershed. However, we relaxed the assumption of the
MRRM that 2l scurces have the same intensity of effect. For the SDRM, for example,
we did not assume that 1 acte of impervious surface is equal to 1 acre of historic orchazd
cultivation ot 1 acte of ditt and gravel roads when evaluating effects on chinook salmon.
Tnstead, each source was assigned a contribution category depending on whether that
coptribution per unit area (for non-point sources) or instance {for point sources) was
low, medium, or high.

We limited our source analysis to sources associated with the three stressors with the
most significant stressor effect. Having determined the contribution of a cestain source
in relation to a stressot, we next determined how much effect may be associated with
each source. For each non-point source a combinadon of the contributicn category,
aerial extent, and best professional judgment was used to approximate effect for a
stressor. For the point sources, the effect on a stressor was based on the degree of
contribution, frequency, and best professional udgment.

8.1.4 Assumptions

In the absence of complete data sets, a few assumptions were required to construct a
comprehensive ecosystem model. Two assumptions utilized in this model dizectly
influenced the approximation of the effect that stressozs had on life stages. The effect
pes life stage extrapolates percent effect based on data from the site; where direct data is
unavatiable, we use estimates available in the scientific literature. Another assumption
that allowed the use of habitat loss to approximate effects is that some linear relationship
exists between mortality of saimon and the loss of habitat salmon use o support integral
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iife functions such as spawning, early growth and survival. This effectively assumes thar
density dependent mortality scales linearly with habitat availability, which may not be
true for all processes, Finally, as in the MRMM, we assume that the full extent of the
sources and stressors that effect chinook salmon in Secret Ravine have been inchided in
the medel. In particular, we do not consider the effects o the Secret Ravine salmon
population when juvenile fish travel to the Pacific ocean and retumn via the same route to
Secret Ravine. The only adult stressors considered are those that would prevent the fish
from reaching or finding spawning habitat once the fish have entered the Secret Ravine
watershed.

9 Risk Analysis and Risk Charactetization for Stressors (SDRM)
9.1 Stressors

9.1.1 Sediment

In the SDRM, we calculated an average percent mortality to e eatly life stage (in the
benthos) for the entire watershed using the sediment data mentioned above (Appendix
J-L: Sediment). Grain size distributions were used to calculate percent rnortalities
(Tappel 20d Bjozna 1983) for ten sampling sites. These mortalities were then averaged
to assess impacts 1o the endre watershed. We calculated the average percent mortality
for the entire warershed to be 67% for the eazly life stages (eggs and yolk-sac fry).

We estimated average tarbidity values for the entire watershed using the DCC tusbidiry
data (IDCC 2002, Appendix J-1: Sediment) to assess impacts from sediments suspended
to the juvenile and adult life stages. The same assumptions as mentioned in Section 3.4.1
were made regarding duration of exposure and conversion from NIU. to milligrasns of
suspended sediment (Section 3.4.1). We then calculated percent mortalities from this
data set using methods developed by Allen et al 1996. The juvenile Efe stage was the
only life stage estimated to have SEV values, as described in Section 3.4.3. These valaes
were high enough o cause mortality. Average mortality values for the ;uvcmic Iife srage
were roughly 20%.

Next we calculated total percent effects (TPE) for sediment based on these two data sets
with the assuraption that turbidity is affecting the juvenile and adult life stages and the

sediment in the benthos is affecting the eaxly fife stages. Thus, we calculated the TPE
for sediment 1o be 74%.

21.2 Flow

As mentioned earlier, the lack of flow data limits the analysis of the flow stressor. In the
SDRM, we calculated TPEs based on observational data specific to flow fevels (Li and
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Assessment of Stressors on Fall-Ran Chinook Salzron S Secret Ravine (Placer Conyty, CAY

Fields, Jr. 1999). This data set included observational estimates of flow depths and
velocities specific to all three life stages. The percentages of depths below a minimurs
threshold and velocities above 2 maximum threshold were assumed 10 be equivalent to
percent mottalities to the life stage being assessed. We calculated a2 PE of 27% for the
juvenile life stage and a PR of 6% for the adult life stage yielding 2 TPE for flow of 31%.

9.1.3 Morphology

We used data from the entire watershed (Li and Fields, Jr. 1999) to assess alterations to
stream morphology in the SDRM. The criterion used states that a stream {0t stream
reach) is rated high quality if it contains moré than 30% pools by length (KRIS 2003).
We assumed that a similar percentage of riffles and runs should exist in Secret Ravine
(each being roughly one third). For the analysis, pools were regarded as juvenile habitat
and 1iffles as early life stage habitar. Due t the limited residence time of spawning
adults, 2nd to avoid the possibility of double counting, no critetia was set for the adulr
life stage.

A deviation from this criterion (33% pools or riffles) indicated a loss of potential habitat .
and was thus the estimate of the PE. The data indicated an average percent tiffles {eatly
life stage habitat) by length of 20% and 17% for pools (juvenile habitat). Thus, the
resulting TPEs were 13% for the early life stages and 16% for the juvenile life stage.

9.1.4 Temperature

In the SDRM, temperature is charactetized by the number of tines that Secret Ravine
temperatures exceeded maximum weekly optimal temperatures. As stated in Section
3.4.4, maximum weekly optimal temperatures were slightly exceeded for the juvenile life
stage (May) and the adult life stage (September & October). Although these
temperatures exceeded maximum weekly optimal temperatures, they did not exceed the
theeshold for incipient mostality {Armonr 1991). Since no percent mortalities were
determined via dose-response curves, no life stages were affected for the SDRM.

9.1.5  Altered Riparian Vegetation

Overall, the condition of Secret Ravine in the broader context of foothill streams may be
evaluated as fair. ‘The basis of this evaluation comes from the habitar suitability stady
done in 1999 on Sccret Ravine by Li (Li et al. 1999) (Section 3.4.5). The creek has a fair
degree of ripatian cover, a fair degree of tiparian zone extent, and only a few ateas where
the ripazian zone natrows to less than a 100-foot buffer. Within the warershed itself,
however, gradations in ripatian zone extent, areas with a riparian zone less than the
ascribed riparian buffer of 100-ft, may indicate gradations n vepetation quality between
risk regions. Therefore the percent effect on salmon habitat of altered riparian
vegetation was considered the percent of the creek that were degraded due 1o a narnow
ripatian zone or approximately 10%.
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ssessmrent iressons on Fall ingak Sab i Seeret Ravine (Placer

Total Length of Incidence/Total Length of Stream {5,595 £1)/(58,499 f&)=10%

EQUATION 3 CRITERIA FOR ANALYZING ALTERED RIPARIAN VEGETATION (SDRM)

9.1.6 Reduced Access

In the SDRM, Reduced Access is still embodied in the ability of 2 fish to pass a
particular barrier, but actual counts are used to obtain more accuzate estimates of the
number of fish that successfully pass (Appendix M-1: Reduced Access). It is possibie
to grossly compare the average number of fish passing from risk region to risk region
since barriers can be the only stressor impeding adult immigration in 2 single run, other
than substrate quality. .

Secret Ravine is not only unusually smail for fall-run, but relatively distant from the
Sacramento main stem for its size. Because the adnkt fernales usvally move just upstream
from a nest in order 10 build another nest within her redds, burying her eggs with
excavated upsereamn material (Allen and Hassler 1988}, it is reasonable to expect that
eardier arsivals select the most downstream azeas for spawning. This would make
available downstream habitat increasingly limited as the fall-run season progresses. Since
the count years span a range of different precipitation scenarios (1997-1998 was an El-
Nino year, 1999 and 2000 were dry years), the averages of the counts also irherentdy
contain different possibilities for flow. We mapped the survey reaches on Secret Ravine
from the DCC count data (Appendix M-1: Reduced Access) and matched them
against known barriers and spawning sites (Appendix B: GIS Maps). It is also
reasonzble to expect that the count trends reflect the reality of the creek from one fall
season to another because beaver dams generally stay in the same location for several
years at 2 time. "After a careful examination of some hundreds of these structures, and
of the Iodges and burrows attached to many of them, I am altogether satisfied that the
larger dams were not the joint product of the labor of large numbers of beavers working
together, and broughc thus to immediate completion; bur, on the contrary, that they
arose from small beginnings, and were built upon year after year until they finally
reached that size which exhausted the capabilities of the location” (Mozgan 1868, p. 83).

Although there are numerous primary and secondary effects of reduced access as caused
by barriers on small streams, we analyzed only those stressoss associated with the
potentzl to cause mortality to the different life stages. Superimposition of redds,
predation on juveniles, exertion costs and the potential for dam blowout, were assessed
in terms of percent mortalities through a combination of quantitative criteria from the
literature and expertise from regjonal biologists.

PE(egg) was evaluated in terms of potential mortality due t superimposition and
potential mortality due to blowout, as given by the formulae below.
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Assessment of Stressors on Falb Run Chinook Salmon in Seeret Ravine (Placer Connty, CA)

Elegp)= NP|(% no pass adulis)*P{super)*No. fernales*Mort(super
Eovation ¢ EQUATION FOR PERCENT EFFECT TO EGG AS CAUSED BY SUPERIMPOSITION

where:

P = pass via "150% rule" (supta Section 5.1.6.2)

NP = no pass via countsNP | connotes "given not having passed”
P(super) = probability of superimpostion of redds (whole watershed)
No. females = number of attemnpting spawning adults

Mort{super) = mozality 10 eggs due to superimposition

IPE(egg) = NP | (% pass)*P(blow)*P(high flow)*No. females*Mort(blow) l

EQUATION 5 EQUATION FOR PERCENT BFFECT TO EGG A5 CAUSED BY BLOWOUT

where:

NP = no pass via counts

P(blow) = probability of blowout of beaver dams (based on no. of dams per reach)
P(high flow) = probability of high flows over one average life cycle

{whole watershed)

Ne. females = number of atternpting spawning adults

Mort(blow) = mostality to eggs due to blowout

Frovrs 9.1 EQUATIONS FOR PERCENT EFFECT T EGG FrOoM REDUCED ACcess (SDRM)

The number of adults that did not pass per sugvey reach based on the 1997-2002 counts
(Appendix M-1: Reduced Access), was muldplied by the probability of
supcrimposition. The probability of superimposition was then multiplied by the number
of fernales expected in the adult population {0.5}, and then multiplied again by 0.33, an
established estimate of the number of eggs anticipated 1o be lost due to superimposition
of redds (McNeil 1964 and Fukushima 1998). : :

While there has been no direct observation of redds superimposition: on Secret Ravine,
the literature consensus is that it is highly likely when density dependence plays a role.
While Secret Ravine does not expetience density dependence per se, (the size of the
creek alone could easily accommodate more than the hundred-plus average spawners),
Jack of quality substrate creates conditions of density dependence. Indeed,
communication from Bric Gerstung via Dr. Rob Titus revealed that he "didn't think
Secret Ravine would support 600 Chinook spawners anymoze because of continued
habitat degradation, especially in the form of decomposed granite” (R. Titus, pers.
comm, 2003). And lack of available spawning habitat is one of the precursors to
supesimposition {Bartholow 1996). It must also be noted that the average area of the
stream widths in stretches downstream of each of the barriers in this analysis is 16m°.
This is considerably smaller than the 25 square meters average that a Central Valley fall-
run chinook female uses to build hex redds.
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Aasessment of Stressors o Rz Clingok Sabmon in Secet e (Plager Coanty, CA)

"Thus, as mentioned above, substrate quality, the average area needed to build a redd, the
abundance of known and/or historic spawning sites berween difficult-to-pass barriers
and the number of adults attempting to spawn in given reaches were used to assess the
probability of superimposition by females on Secret Ravine {Section 3.4.6). The stretch
from the Confluence to Brace Road (Loomis Pack Basin) has both high density of
known and/or historic spawning sites, three difficult-to-pass barrers under low flowes,
and poot substrate (Appendix J-1: Sediment). Brace Road to King Road was assessed
in this appendix to have 0% survival of eggs atrributed to excessively fine sediment.
Thus, only the stretch from King Road to Rock Springs Road can be considered free

“ from the conditions necessaryto generate superimposition, even though negligibly few
fish atrempt to spawn there (Appendix M-1: Reduced Access). The region from Rock
Springs Road to the headwaters has not been utilized at 2¥ since the 1970s for spawning
(B. Washburn, pers. comm. 2002), and the reach from King Road to Rock Springs Road
was assessed no potential for superimposition. Thus, the likelihood for superimposition
on Secret Ravige for the entire watershed was assessed as 75% for the whole watershed.

In the McNeil study, he determined that "mortality was caused for the most part by
superimposition of redds". He derermined that the estimated equivalent number of
females able 1o spawn safely (i.e. without superimposing their redds), was consistently
less than the aumsber of femnales spawning, when the density of fernales was higher thar
24 per 100 meters squared. While the fish ate not nearly as dense in Secret Ravine bya
factor of 1,000 (an equivalent density might be reached at 24 fish per 106,060 squate
meters or 25 acres), chinook salmon are on average larger and longer than the pink
salmon McNeil observed, and would be expected to build comparably bigger redds by a
factor of 10, which the chinook females also spend more time defending (Allen and
Hassler 1986). These factoss, together with others mentioned above in Section 3.4.6,
including particulagly poor substrate whete the highest density of fish choose to spaws,
enable us to estimate mortality associated with supermposition to be 33% (as
determined by MclNeil, 1964 for pink salmon) for both risk regions.

Average counts per survey reach on Secret
Ravine (1997-2002)

Average counts

== B o o~y
== = R e e e B e
]

A A} B) B) Region C)
Survey reachesfrisk regions

FIGURR 9.2 AVERAGE COUNTS PER SURVEY REACH O SECRET RAVINE (1997-2002)
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Asesoment of Stressors on Fall-Ban Chinook Salpon in Se ret Raving (Plocer Comnty, CA)

PE{egg) was also evaluated in terms of lkelibood of blowout by beaver dams. Agaln,
the number of adults not being able to pass was used and muliiplied by beaver dams per
region likely to be susceptible to high fiows based on their size (thieshold of three feet).
This was multiplied by the number of fernales and the number of eggs expected t6 be
killed during 2 blowout event (100%). Adult salmon live on average from 3-6 years and
Chris Lee, who led a survey of habitat suitability for nearby Miners Ravine, with a similar
extent of beaver dams, reported that beaver dams would probably be subject to blowout
at 1ot 2-year-storm events (Lee, pers. comm. 2003). Thus, 33% of the time, over the
life-cycle of the fall-run we would expect the kind of high flows that cause blow out on
Secrer Ravine. '

PE(juv) = NP | (% no pass juvenﬂes)*P(predj*P(low flow)*Mort(pred) |

where:

NP = no pass viz counts NP |connotes “given not having passed”
P(pred) = probabiity of predation by bass, given delay

P(low flow) = probability of low flows over one average life cycle
Mort(pred) = mortality to eggs due 1o predaton

F1GURE 9.3 EQUATION FOR PERCENT EFFECT TO JUVENILES FROM REDUCED ACCESS (SDRM)

The 1isk to juveniles PE(juvenile) was evaluated in tezms of the risk posed by predation
during low flows, where bass aze knowa to congregate in downstream pools below small
daros zs juvenile salmon spill over the dams (DCC 2001). Both Chais Lee of DWR and
Rob Titus of CDFG estimated that juveniles would have no problems emigrating at high
flows and that juveniles might become entrained behind some basters at low flow, but
that the presence of batziers of this magnitude would not exacerbate the numbers of
juveniles that already emigrate relatively far into the spring season (Lee, pers. comm.
2003 and Titas, pers. comm 2003

PE(adult) = P| (% pass adulis)*M(encrgy)

where:
P = average percent adults, given that they pass P |connotes “having passed”
Mort{energy) = mortality to adults due to energy costs associated with barzier navigation]

EqoATion s EQUATION FOR PERCENT EFEECT TO ADULTS AS CAUSED BY ENErev COSTS
(SDRM)

PE{adult) reflects energy costs associated with adult upstrearn migration in navigating
particalaly difficult to pass barriers, once passed. Although energy costs are associared
with adult upstream migration zgainst particulatly hard to pass harriers, the total percent
effect for adults PE(adult) was assessed to be zero in texms of direct pre-spawning
mortality (ie. they should have been able to reproduce).

7

EDAW Rocklin Crossings Final EIR
Comments and Responses to Comments on the Draft EIR 2-152 City of Rocklin


Sacramento
Line

LaneG
Text Box
EDAW                                                                                                                                                                     Rocklin Crossings Final EIR
Comments and Responses to Comments on the Draft EIR             2-152                                                                                   City of Rocklin                                                       


ssessment of Strescors on Pall-Run Chivook Salmon in Secre

917  Toxicity

in the SDRM, toxicity is still characterized by the measure of contaminants in a
watershed as stated in Section 3.4.7. Toxdcity tests were performed on samples from
five sites in Sectet Ravine, For the SDRM, mean mortality was calculated by averaging
all the percent mottalities incurred to Hyalltla agfeca. This single numerical vahse
represents the average mortality of the egg/yolk-sac fry stage in Secret Ravine. This
value was caiculated with the following equation:

Mean % mostality * Length of Reach
Total Length of Stream

EQUATION 7 EQUATION FOR PERCENT BEFFECT FOr TORICITY (SDRM})

The percent mortality value was multiplied by the length of the reach where the sample
was taken, This value was subsequently divided by the total length of the stream. This
rendered a composite percent mortality number for the entire seream.

91.8 Metals

Metals were not analyzed separately for the SIDRM. Since the toxicity tests conducted at
UC Davis included the effects of metals in Secret Ravine, the percent mortalities for
metals thus fell under the umbrella of toxicity in the SDRM.

9.1.9  Food Supply

To characterize percent mortality to jovenile salmon in Secret Ravine, three criteria were
used: 1) percentage of edible invertebrates, 2) juvenile feeding habits, and 3) amount of

riffle habitat available to invertebrates. These ctitetia are the same as those used for the
MRRM {Section 5.1.9).

As mentioned in Section 5.1.9, there is litde to no risk associated with the food supply in
Secret Ravine, The percentage of edible invertebrates in the riffles of Secret Ravine is
seerningly high (Appendix J-9: Food Supply). Juveniles are opportunistic feeders and
capable of finding many sources of food (Fields, ]r., pers. comm. 2062). The amount
and quality of riffles may be poor (Li and Fields, Jr. 1999), but there is still no indication
that juveniles are limited by the amount of food in Secret Ravine. Therefore, percent
mortality equals 0% for juveniles.

There are no associated percent mortalities for adults and the early life stages because
they are not affected by food supply.
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Assessment of Stressors on FallRun Chingok Salyon in Secret Ravine (Placer County, CA)

9.1.10 Predation

One czn draw the conclusion that spotted bass could potentally predate on the juvenile
chinook salmon from March through June. To investigate the predation of chinoolk
salmon by spotted bass, an estimation of the biomass of black bass for Secret Ravine was
evaluated on a projected population of juvenile chinock salmon (Appendix J-10:
Predation). To do this a range of biomass consumptions by spotted bass was calculated
and then compared to a projected population of juvenile chinook salmon for 2002, The
analysis showed that spotted bass could reduce the chinock salmon population from 7%
to 14%, given that salmonids comprise 1% of the spotted bass diet. The lower figure
probably represents the better estimate due to the small size (26 g) of the bass in Secret
Ravine and the cooler temperatures of the water during these months.

10 Results (SDRM)

10.1 Evaluating the Entire Watershed

10.1.1 Total Percent Effect for Stressors

Bvaluating the influence of different sources and stressors over the entize watershed
required the integration of data from Sectet Ravine and information from the literature
on chinook salmon. To represent these processes, a single value approximating the
percent reduction in population for each stressor on a cextain salmon life stage was
determined. To bring these single values together in the coatext of the chinock salmon,
the percent reductions per life stage were subtracted from one and then muttiplied
together. This value was subtracted again from one, rendering a total pescent survival.
(Equation 2). These percent reduction values allow the inodel to bring together
dispatate stressor effects on chinook salmon. The results of our analysis are summarized
in Table 10.1. The construction of each of the entries in Table 10.1is discussed below
our results, The reselrs indicare that the cumulative impact of the nine identified
stzessors varies from life stage to life stage and vatied between different stressors; the egg
phase experienced the largest percent effect on population 92% and stressors related 1o
sediment cause the largest total pezcent effect of 74%. The model approximates that the
overall effect of stressoss in Secret Ravine is 97%.
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ent of Siressor Sadf-Ran Cha ot i Secret Raving (Placer

ety

Total

Egg Juvenile Adult

iSediment 6% 20% 0% 4%
low 0% 27% 6% 3%
forphology 13% 16% 9% 1%
cmperature 0% 0% 0% 0%

q_ Altered Riparian Vegetation 10% 10% 0% 19%
“iReduced Access 44% 0% 0% 44%

; 2 [Toxicity 43% 0% pa 43%
*g%‘% ood Supply na 0% na 0%
ilPredation 0% 11% 0% 11%
Percent Effect Per Life Stage 2% © 0% 6% 7%

FABLE 10.1 ToTAL PERCENT EFFECTS PER LiFE STAGE PER $TRESSOR

The three stressors with the largest magnitade TPE are sediment, reduced access, and
roxicity with respective effects of 74%, 44% and 43%. The stressor with the next
highest magnitude of effect is flow with 31%. Lower-ranking stressors were assessed
lower percent effects due 1o either lack of effects that translated into direct motrality, or
else could not be quantified in 2 manner equivalent to the other stressors. Thus, only the
top three highest-scoring stressors will be addressed in this section, and in Section 2.2,

Percent Effect Per Stressor

Total Percent Effect

Stressor

FIGURE 10.1 PERCENT EFFECT PER STRESSOR
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A;;g;,r_;gf_@_ﬁ of Stressors on Falt-Run Chionk Salmon in Secret Rovine (Placer Coanty CA)

Sediment

We used grain size distributions from ten sampling sites in-Secret Ravine (Appendix J-1:
Sediment) to calculate percent mortalities based on methods developed by Tappel and
Bjornn 1983, Percent mortalities ranged from 100% to 26% with an average mortality of
67%. Thus, the motality to the early life stages was estimated to be 67% (Table 10.7).

Turbidity data (DCC 2003, Appendix J-1: Sediment) was available over a three-year
period (2000 to 2002). DCC water quality data indicated highly turbid flows duting
spring ronoffs (approximately 1000 N'TU during isolated events from February to May).
This period corsesponds to the peak period of residence for juveniles. Analysis based on
Alleny et al. 1996 estimated percent mortalities to juveniles on the order of 20%
(Mortalities to the early life stages and aduits were determined to be insignificant,
although behavioral modifications could be occurring) (Table 16.1).
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Ausessurent of Stressors on Fall-Run Chinook Sabwen in Secret Ravine (Placer Connty, A}

Reduced Access

Percent effect to egg caused by reduced access

PE(egg) = NP|(% no pass 2duls)* Psuper)*% femalestMon(super)
NP | connotes "given not having passed”

uperizmposilion - average bigh and bw flow years

Pladults)  INP(adults)

P(super) whole watershed

FemalesiBeo mortality

RS(egp)

Confleence;
to China
Garden

Gauge

0.72

0.28

0.75

0.50

0.33

0.03,

China
Gardesn
Gange to
Brace
Road

0.11

0.8%

0.75

0.33;

0.11

0.50

0.35

PE{egg) = NP|(% no pass adults)*Pblow*Phigh flowy*% fernales*Mort(blow)

blowont - bigh flows

P(adults)

P highflow)
whole
NPQadeks)Pblow)  jwatershed [Females mortality

Heg

RS(epe)

Confluence
to China
Garden
iRoad

0.72 0.28 (.50

0.30 0.50

1.90

0.07,

China
CGrarden
Road to
Brace Road

0.11 0.89 0.50

030, 050

1.0G

0.22

0.29

toiad risk assessed to ggg A4

Percent effect to adult caused by reduced access
PE(adult)=P| (% pass aduls*P{morulity due to energy costs*Height of dam navigated
totzal risk astessed fo adwli: 0

Percent effect to juvenile caused by reduced access
PEfuv)= P|(Yopass javenilesp P (predation)*(Predation rate)
total risk assessed to juvenile: O

Total percent effect due to Reduced Access: 44%

FIGURE 10.2 EFFECTS ANALYSIS FOR REDUCED ACCESS

The zegion from Rocklin Road to the Loomis Park basin had an average of 89% adults
not passing through to the next region (Appendix M-1: Reduced Access). The
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Astessment of Strecsors on Falt-Ran Chingek Satmon in Seoret Ravine (Placer Connty, CA)

preseace of many impassable barriers (three even in high flow), together with the sonall
width of the stream and redds biology lluded to above and the poor substrate quality
(Appendix J-1: Sediment), made the likelihood of estimated superimposition in this
region extremely high and contributed to the high overall risk assessed to this secondary
stressor. Likewise, half of the beaver dams in this stretch had heights above three feet,
thus having the potential to contribute highly to blowout during high fiows.
Nevertheless, the high density of beaver dams, together with the high density of kaown
and historic spawning sites from the Confluence region (most downstream region), also
adds 1% mortality as caused by reduced access.

As with the MRRM, reduced access data was only available for the lower reaches of
Secret Ravine. However, Jess than 4% of fish surveyed passed on average {1997-2002)

notth of Loomis Park. And these areas alse have relatively adverse substrate quality (4s,’

Appendix J-1: Sediment). Therefore, barriers upstream of Iing Road, other than
incident woody debris and lazge boulders, should have negligible impact on motzality o
the fish population {or all life stages.

Toxicity

Tests revealed that toxicity is present in the benthos at every sample site in Secret
Ravine. These sites were strategically placed throughout Secres Ravine, so we can
extrapolate that the entire creek is affected by toxicity in the benthos. Percent mortality

was 38.9% for toxicity (Equation 7). Toxicity tests were negative for the water columa.

Due to this, the only life stage vulnerable to the effect of toxicity is the egg/yolk-sac fry
stage. Percent mortalides for toxicity pertain only to this life stage.

10.1.2 Total Percent Effects and Sources

Stressor
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TABLE 10.2 RELATIVE CONTRIBUTION OF SOURCES TO STRESSORS
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Lot esors on Fall. ; afmor t Ravine (Placer Conngy, ()

The source analysis for the SDRM centered on the three stressors with the highest
percent effect values: sediment, reduced access and roxicity. The sources of these
stressors were evaluated using both quanzitative and qualitative measures. Table 10.1.2
reports the connections between sources and stressors depicted on the conceptual
model. For each of these connections the contribution per sousce to a particular stressor
was described in three ways: H indicates 2 high contrbution to the stessor seen in
Secrer Ravine, M designates a medinm contribution to the stressor, L denotes 2 low
contribution to the stressor effect, and 0 means no connection exists on the conceptual
model between the soutce and the stressor.  The contribution factot can be visualized
by considering 1 acte of one catégory non-point source and comparing it to 1 acre of
another category. For example for sediment the contibution from an acre of landscape
maintenance and an acte of impervious sutface would be qualitatively compared to
evaluate which source would be expected to contribute more to the percent effect value.,
Also point sources were considerad thzough a similar process. Bach frequency of a
point source was considered against other frequencies of point sources in the watershed,
Once these two categoties were determined, a qualitative analysis of how 2 high
contribution point source is equivalent to a high contribution non-point source was
conducted. Once this contribution factor has been determined, the extent or frequency
of the source in the watershed 2s a whole was considered. Then the sources were space
discussed in the context of what the contribution factor 2nd the exzent of the souzces
were in the watershed,

Sediment: .

The sediment stressor had a high source contribution from impervious surfaces and
OHVs. The medium contributing sources were channelization, construction and
development, mining, dirt and gravel roads, 2nd irrigation. The low contribution
stressors were landscape maintenance, water treatment plants, orchards, and beaver
dams.

Reduced Access:
This stressor had two high-contribution souces: construction/development and heaver
dams,

Toxicity:

The high contribution sources for texicity include landscape maintenance, impervious
surface, water treatment plants, and orchards. The low contribution sousce was QHVs.
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ssessmant of Stressors on Falt-Run Chinook Salmon in Secret Ravine (Placer Comniv. CA)

10.1.3 Percent Effect and Life Stage

Percent Effect Per Life Stage

100% 15
90%
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0% 4
50% l":
40%
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16%

0%

Egg Juvenile Adalt
Life Stage

FIGURE 18.3 PerCENT EXFECT PER LIFE STAGE

The life stage with the highest percent effect was the egg phase with a percent effect of
92%. After the initial reduction in population of 92% the juvenile phase experienced a
reduction of 60%, and from that swrviving population, the adult phase salmon
population had a simulated reduction of 6%. Integrating these effeces over the three life
stages, multiplying these percent reduction values together after subtracting from one for
each effect, and then subtracting the resulting percent reduction from 1 again, gives 2
total percent reduction of approximately 97%.

11 Uncertainty (SDRM)

Uncertainty was analyzed in the SDRM for the three stressors that had the highest
associated percent effect. Sediment, toxicity, and reduced access had their uncertainry
calculated, each according to the respective effect of the stressor.

Sediment

We collected data from a total of ten sampling sites in order to calculate the average
morztality of eggs (67%) throughout Seeret Ravine due to sediments in the streambed
(benthos). The standard deviation of this data was 30.7%. ‘This yielded a standard error
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Assesoment off Stressors on FallkRun Chincok Sabnon in Seaet Ravine (Placer Co.

of 9.8 percentage points. Thus, we are 95% confident that the mortality values for
sediment (for the egps) ranges from 47.6% to 86.7%. 'This large range of values implies
that the data are fairly uncertain since these sampling sites were chosen based on the
assumpdon that they were frequently used and/or histotic spawning sites.

Reduced Access

Only one component (secondary effect expressed in terms of percent mostality) was
quantitatively examined for reduced access in the SDRM, narnely, estimated egp
mortality associated with superimposition of redds. However, there is high uncesainty
associated with this value, becavse while estimates were based on overall percent of
redds superimposed (33%) for chinook salmon (Fukushima et al. 1997}, while the 33%
Agure for mortality to the eggs themsevles was based on a study of pink salmon, which
are smaller and construct much smaller redds. We have fairly high confidence in the
percent mostality asteibuted to reduced access in terms of predation, based on the size of
the fish, known flow, and the fact that predation rates were adjudged to be low in this
system to begin with (Section 3.4.10). Although we have low confidence in the actual
petcent mortalities associated with the four secondary stressors, we have high confidence
in their probability of occurxing, as well as the life stages they effect - as well as the
extent to which they affect the life stages proportionally. Therefore, there is fairy high
uncertainty associated with Reduced Access as charactetized by the SDRM.

Uncertainty was calculated in terms of percent mortality with the following formula:
— i
SE = sq. rt. (24 §))
i = risk region
S; = standard error reported for region i

W, = length of reach i / length of stream
Sil — W;z % S;z

EQUATION B CALCULATING UNCERTARNTY FOR TOXICIIY

An uncertainty value represented by the standard esror was calculated using the
associzted reach lengths and percent mortality for each zisk region in Secret Ravine. The
input used for this caleulation was:

Risk Region | % Standard Error (S8) | Reach Length (ft) W, s/
A 17 13152 2673 20.63
B 18 18872 3835 47.65
c 25 5995 1218 9.27
D 21 ' 5009 1831 14.78
E i7 2171 0441 0.56

‘TABLE 1.1 CRITERIA FOR ASSESSING UNCERTAINTY ASSOCIATED WITH TOXICITY

86

Rocklin Crossings Final EIR EDAW
City of Rocklin 2-161 Comments and Responses to Comments on the Draft EIR


Sacramento
Line

LaneG
Text Box
Rocklin Crossings Final EIR                                                                                                                                                                     EDAW
City of Rocklin                                                                                   2-161             Comments and Responses to Comments on the Draft EIR



Assessnrent of Stressors on FaltRan Chinopk Salren in Secret Ranine (Placer Connty,

The SDRM percent mortality cutput for toxicity was 38.39% across the watershed. In
terms of standard error, the uncertainty is 9.638%. The SDRM model thus has high
uncertainty associated with toxicity.

There is high uncertainty associated with the analyses of sediment and toxicity for the
SDRM - which could be assessed quanttatvely - due to the high use of data
extrapolation from other fish on other systems. There is also fairy high uncertainty
associated with teduced access because data was for the most part extrapolated and
critesia wete evaluated in a completely qualitatdve mannper. All three suffer from Jack of a
complete data set.

12 Discussion and Recommendations

12.1 Discussion of MRRM

12.1.1 Risk Regions

One goal of the MRRM is to determine the toual risk associated with each risk region.
This Total Risk Score encompasses every source and stressor present in the risk region,
along with habitat and exposure. As seen in Figure 6.4, Risk Region A has the highest
Total Risk Score, followed by B, then C, E, and D (Error! Reference source not found.),

Risk Region Total Risk| Several fac_tors conttibgted 1o ‘making Risk Region A the highest
Scete | p Total Risk Score. Firstly, nine of the twelve sources were
s 7308 represented (Figure 6.6). Beaver dams scored the highest nsk
in this region, followed by OHVs, then chapnelization. Not
B 5376 . . .
o only wete these sources the highest scotes in Risk Region A,
< 3032 they wese also the highest scores of any source for 2 risk region
D 1840 in the entre watershed (Table 12.2). Consequenty, they
E 2008 contributed a very large amount of risk w Risk Region A.
Tapre12.1ToTAL RisK ,
Score PER Risk REGION Construction and development ranked fourth, with 2 score

similar to the highest souree scores from Risk Region B and C (T'able 12.2). These
sources are not surprising given the large amount of urbanization occurring in this
sectdon of the creek, and correctly reflect this area.

Secondly, all the stressors were tepresented in Risk Region A (Figure 6.5). Flow in the
water column scoted the highest risk in this region, followed by morphology in both the
water column and the benthos. Not only were these stressors the highest scores in Risk
Region A, they were also the highest scotes of any stressor in the entire warershed
(Brror! Reference source not found.).
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Top 10 Source Scores in
Secret Ravine

Risk | Risk

Score | Region

Source

snliamiaid
Highway
Vehicles

Impervious

Maintenance

TasLE12.2 ToP 10 SOURCE SCORES IN
SECRET RaviNg

Thirdly, the Risk Region A habitat was ranked as six,
meaning it had the longest stream lenpth. This is
importart when you consider two risk regions with the
same exact scores for stressor, source and exposure. If
these components are the same in two nisk regions, the
dsk region with the kigher habitar rank will get the
higher Total Risk Score. This may not accurately reflect
what is occutring in the two regions. A longer stream
length does not necessarily mean a higher risk.

Yet it is not surprising that Risk Region A scored the
highest. Itis at the bottom of the creek, which means it
captuzes all risk that enters the creek from above. Also,
it is characterized the best because data was available for
most stzéssors. Consequently, the Total Risk Score of
this region is as accurate as possible with the MRRM.

Risk Region B had the second highest Total Risk Score
{(Error} Reference source not found).

Nine of the twelve sousces were represented. Dirt and gravel roads scored the highest
osk, followed by beaver dams, and then channelization. All of the stressors were also
represented. Flow in the water column contributed the highest risk, followed by
sediment in the water colomn. Flow in the benthos followed, and had the same isk

_score as altered vegeration from Risk Reglon A (the fifth score in Risk Region A).

Similar to Risk Region A, Risk Region B has a large amount of risk associated with it
given its placement in the creek. Risk Region B also had a large amount of data
associzted with it, making this Total Risk Scote as accuzate as possible with the MRRM.
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Assessment of Stressors on Falt- Ran Chineok Sabmon in Searet Baving {Plaser Connty, (A)

Top 10 Stressor Scores in Risk Region C had the third highest Total Risk
Secret Ravine Score (Brror! Reference source not found.).
Nine of the twelve soutces were represented.
Impervicus surfaces scored the highest tisk,
R R i which was 1.5 tirnes larger than the second
| Morphology W] high.est scoring source, l_andscape maintenance.
%:rpho]ocw Tengg| Mining scored third. Nine of the ten stressors
= e e were represented. Flow in the water column and
the beathos contributed the most sk, followed
by morphology in the water column and the
benthos, then sediment in the benthos.

Almwfi Interestingly, even though the top three sources
Yggt?ﬁfl Lo .| conuibute Jargely to metals (effect rank=0) and
LEAT toxicity risk (effect rank=4), these stressors
scored 4™ and 6™ in risk score respectively.

TABLE 12.3 T'op 10 STRESSOR SCORES 2N
SECRET RAVINE

This possibly indicates a flaw in the MRRM design, becase toxicity and merals data
sugpest a higher risk associated with these stressors.

Risk Region E had the fourth highest Total Risk Score (Brzor! Reference source not
found.). Seven of the twelve sources were represented. Water treatment plants scored
the highest risk. Dirt and gravel roads, impervious surfaces, and orchards followed, each
very close to the other. Bight of the ten stessors were represented. Flow in the water
column contzibuted the most sisk, followed by morphology in the water column and the
benthos, then by toxicity in the beathos. Although wates treatment plants scored the
highest risk, this result is questionable. It s possible for the water treatment plants to
contribute toxicity and flow to Secret Ravine, but the magnitude of these inputs was
small in the past, and cannot be captured accurately by the MRRM. Data for this region
is the scarcest. Results in this region are based on many assumptions and extrapolations,
therefore risk characterization is not as precise as the other sisk regions.

Risk Region 12 has the lowest associated risk; four times less than Risk Region A (Erzor!
Reference source not found.). In this risk region seven of the twelve sources were
represented. Itsigation scored the highest tisk, followed by mining and irnpervious
surfaces. Nine of the eleven stressors wete represented. Once again flow in the water
column and morphology contributed the highest risk, but at approximately three and
four times less than they did in Risk Region A. Again, results in this region are based on
many assumpticns and extrapolations, therefore risk chatacterization is not as precise as
the other risk regions.

89

EDAW Rocklin Crossings Final EIR
Comments and Responses to Comments on the Draft EIR 2-164 City of Rocklin


Sacramento
Line

LaneG
Text Box
EDAW                                                                                                                                                                     Rocklin Crossings Final EIR
Comments and Responses to Comments on the Draft EIR             2-164                                                                                   City of Rocklin                                                       


Ausesonent of Stressor, Fall-Run Chinook Salmon in Secet Raving (Placer Count

12.1.2 Stressors

Looking at both habitats (watet colemn and the benthos), flow was the overall highest-
ranking stressor from the MRRM (4524 cumulative risk score). Morphology followed
with 2 cumulative risk score of 4128 and sediment thereafter with a score of 2808,

Sediment

Sediment was the third-highest scoring stressor overall (2808 cumulative tisk score for
both habitats). Effects on the benthos were higher (1488 cuomulative tisk scoze) than
those in the water column {1320 cumulative risk score). Thus, impacts to the early life
stages are greater than those to juveniles and adules.

Impacts in the water column were assessed via rarbidity. The results indicated
approzimately 20% mozzality to juvendles during spring flow events. Mortality from
turbidity rately occurs (Allen et al. 1996), so our estimate of mortaliey is 2 worst-case
scenaric that contained many assurnptions about duration of exposure and actual
suspended sediment concentrations. Effects such as behaviotal or physiological
changes, however, can be common even under lower surbidity values. Thus, the impact
to juvendles via turbidity is a risk that needs to be assessed in more detail through a more
rigorous sampling routine {variable duration sampling and a turbidity to suspended
sediment rating curve),

Impacts of sediment in the benthos were assessed via grain size distribution analysis (E.
Ayres, ]. Love, and I Vodopals 2002) and mortality estimation (Tappel and Bjornn
1983). Average mortality throughout the three risk regions sampled was approximately
0%, This value s roughly equivalent to numerous research values of average mortality
rates in chinock redds (Kondelf 2000).

This is not to say, however, that overall mortalities to the early life stage due to sediment
are not significant. The areas that we sampled in Secret Ravine represented a majosity of
the most heavily-utilized spawning habitat (Bates, pers. comm., 2002). Geographically,
this area runs from the lowest point in the watershed (the confluence) up to roughly
Rocklin Road, which represents approximately one-fifth of the total watershed by area.
Thus, mortalities associated with the remaining habitat in Secret Ravine are unknown
and are likely to be high since the area we sampled was prime. spawning habitar,

Risk Region B scored the highest risk scores for sediment (720 in the water column and
480 in the benthos). The high warer colomn tisk score is due to high turbidity values on
Maxch 23, 2002 (roughly 5000 NTTH. This was an event-based sample and was
conducted at the request of a homeowner (DCC 2002).

Direct sources of increased sediment inciude impervious surfaces, channelization,
OHVs, construction and development and dirt and gravel roads. All of these sources
{except dirt and gravel roads) are present in Risk Region A (Section 6.2.1.2). Of those
mentioned, OHVs had the highest risk scoze in Risk Region A. Efforts to curh OHV
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Assesunent of Stressors on Foll-Ran Chinook Salwon in Seret Raving (Placer Comngn, A}

usage of the watershed in Risk Region A (near Sutter Hospital) have not been successful
(Bates, pers. comm., 2002). Numerous areas wete observed within this risk region where
severe bank erosion and streambed disturbance were the result of OHV usage.

Sensitivity caloulations for sediment indicated 2 high degree of uncertainty for risk scores
in the water colutnn and low uncertainty for tisk scores in the benthos. The lower
confidence Lmit for sediment was a risk score of 912 in the water column. Thus,
rurbidity could theoretically be ranked below tempetature, altered riparian vegetation,
toxicity, and merals. Uncertainties associated with sediment in the benthos were
refatively less than other stressors {due to more robust data) and resulted in no variations
in risk scores.

Elowy

The impacts from flow were higher in the water column (2760 curnulative risk score in
the water column versus 1764 in the benthos). This can be attributed to the original
ranking of fow. In the water column, flow received a ranking {Section 5.1.2.2) of six for
all risk regions based on the detersnination that scour is most likely oceursing at flow
depths below the tolerance depths associated with adult migration and juvenile reating,
As stated eartlier, scour is the movement of the sediment in the streambed caused by
pesk fiows. Thus, these results indicate that the zisk of scour is greates during periods of
adult migration (September to Decernbes) and juvenile rearing (Februaty to May).

Actual impacts to all life stages, however, cannot be determined without actuat flow data.

Risks from flow in the benthos can be interpreted as the risk of scour affecting the early
life stages (eggs and yolk-sac fry). The 1isk in the benthos, due 10 flow, was determined
t0 be less than that in the water colemn. Risk in the benthos, however, is probably
underestimated due to the duration of the early life stages occupying the benthos and the
small size of the eggs and yolk-sac fry.

Overall, impacts from flow via scour are very high due o the dominance of fine grain
sediments in Secret Ravine, Actual changes to the flow regime could not be assessed
due to the lack of robust flow data, Based on numerous observations (Swanson 2000,
Washburn and Webber 2003), however, it is appaent that many sections within Secret
Ravine are underpoing substantial bank erosion and entrenchment of the channel, which
is most likely due o alterations of the flow regime via higher peak flows and flashier
floods. ’

Risk Region A had the highest risk score for flow (1620 total risk score for the benthos
and water column combined) compared with the other risk regions. In general,
discharge {total volume of flow per unit time) increases downstream (Ritter et al. 2002),
Thus, the high risk score for flow in Risk Region A (the risk region furthest downstream)
is in agreement with general flow processes, ' '

Sources that contribute to changes in flow include imnpervious sucfaces, channelization,
construction and development, vwater treatment plants, dirt and gravel roads, irrigation
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5t o Stressars on Pall ;i in f s 1t

canals and beaver dams (Appendix E: The Conceptual Model). The three highest-
ranking sources in Risk Region A were beaver dams, OHVs and channelization, all of
which are direct sources of flow alterations (Section 6.1.2 Curnwdative Source Risk
Scores). In general, however, impervious surfaces ate the largest coneributer to flow
based on absolute area and have been implicated as the one of the main sources of siress
to Secret Ravine viz increasing pressure from urbanization (Swanson 2000, Li and Fields,

Jr 1999,

Sensitivity analysis calculations (Section 7.4 Monte Carlo Analysis) indicated that risk

scores for flow could range from a minimum of 1536 to 2 maximum of 3216. This wide
distriburion indicates a high degree of uncertainty associated with the flow risk scores, -

which is expected due to the lack of detailed flow data. A risk score at the lower end in

comparison with the minimum confidence limits of other stressors would result in flow

being placed below remperature and metals. Thus, it could be the case that temperature
and metals are mose of a zisk than flow.

Momphology

Morphelogy was the next highest-ranking stressor (4128 cumulative zisk score). It was
assumed that irepacts from alterations to morphology would affece all life stages, thus
curnuiative risk scores were equal in both habitats (1944 cumulative risk score).

Critezia for ranking morphology were based on percent pools by length (PBL) and
pexcent canopy cover (Section 5.3.1.2 Assigning Effects Ranks). In general, both the
percentage of poois and percent canopy cover wete below the threshold values. Average
PBL was approximately three to ten percent below the ideal value of 30%. As stated
carlier, this ideal canopy cover percentage is most likely an overestimate of ideal
conditions for the Secret Ravine as it is based on forested, coastal watersheds in
Northern California.

Risk Region A also had the highest tisk scores for morphology (936 for both the water
column and the benthos). Direct sources of alterations to morphology include landscape
maintenance, channelization, OHVs, construction and development, and beaver dams.
In Risk Region A, the beaver dams had the highest source zisk score followed by OHVs
and thannelization.

Sensitivity analysis calculadons for mosphology also showed a wide distribution in risk
scoxes, thus indicating a large amount of uncertainty in the final risk scores (Section 7.4),
The Jower confidence imit was at 1632 and the upper at 2736. At the lower limit,
mozpholegy would be ranked lower than temperature and metals.

12.1.3 Sources
The cummulative risk scores for each source reflect 2 couple of trends related to the

organization of the model and the source analysis itself. The curmulative risk scores for
the sources varied from 3,104 for impervious sutface (IS) to 372 for water treatment
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plarits (WIT) (Table 12.4). The wends in the data include the cffect of the number of
stressors cavsed by the sources in Secger Ravine, the natare of the integaction, either
direct or indirect, and the location of that interaction that the source caused stress,

1,032 0 0 0 0 1,032
0 0 216 176 312 704
288 96 32 64 0 480
0 0 a 0 372 372
7,308 5,376 3,032 1,840 2,008 19564

AND FOTALS FOR SCURCES IN EACH RIsk HEGION

The sources that cause eight stressors, impervious surface (IS} and beaver dams (BD),
received the two highest risk score. The propagation of equations related to source, in
this case, may inctease the likelihood that a source will be given a higher risk score. A
new equation is generated in the MREM whenever the source and stessor Is present in
the same tisk region and the habitat pathway, through the water column and the
benthos, exists to the endpoint (Equation 1, Figure 12.3). For example, impervious
sutfaces, with a total of 65 individual equations, had a cumulative risk score of 3,104
{Equation 9). The average non-zero equation in the MRRM medel had a risk score of
46 risk points, so sources that had higher numbers of source-stressos interactions in
many different tisk regions generally had higher risk scores (Table 12.4), Ecologically,
this reflects the complexity of the chinook salmon ecosystem. Often sources have many
different and spatially diffuse effects that could be a risk for the saimon. However, the
propagation of equations can lead to a ptocess whete a source with more conceptual
connections may bé evaluated as a higher risk regardless of the actual rank of the sousce.

ENERATED FOR STRESSOR-SOURCE ASSOCIATION AND PER RISK REGION WHERE THRESE INTERACTIONS OCCUR.
RSsource = {Source Ranky* (Habitat Ranky* (Effects Rank)* (Exposure 1 filter) * (Exposure 2 filtes)

FIGURE 12.1 ToTaL RISK SCoRE EQUATION FOR MODIFIED RELATIVE RISK MODEL

FQUATION 1: Basic RISK SCORE EQUATION: THE TOTAL RSSOURCE COMES FROM THE ADDITIVE S5UM OF EQUATIHONS
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3,104 3 30 ABCDE . 65
2,364 g 18 AB, 28
2,100 6 40 A, B, 22
2,072 7 10 ABCDE 60
1,920 6 55 B,C,D,E 44
1,860 Vi 28 AB,CDE 60
1,800 7 8 A, B, 24
1,756 6 35 AB,CD,E 55
1,032 7 3 A, 12
704 7 33 C, D, E, 36
480 1 0 A,B.C,D, 8
372 7 8 B 12

T,mu-: 12 5 INFLUENCES ON THE OUTCOME OF RISK SCORES
NumberofEquations = (8% 2) -
NumberofEquations =65

EQUATION 9 NUMBER OF IMPERVIOUS SURFACE EGUATIONS m ':‘H}E?. CUMULATIVE RISk SCORE

Nursber of Stressor/ Source Interactions = 8 Se, F, M, Te, V, RA, To, Me, S, P
Number of Habitats = 2 water column and benthos
Minus number of Exp? equaling zero = 3 where stressor does not effect
: endpoint -
Number of Risk Regions with source = 5 all five Risk Regions A, B, C. D, E

Also, the counter positive can be true. 1f a source has only a few equations associated
with its risk, then the total 1isk score may be low. Several examples of this were
Introduced Fish (IF) and Water Treatment Plants (WTP} that respectively have 12 and 8
equations associated with their risk scores; these two sources have the lowest sk scores
of the 10 sources in the analysis.

The exposure filter 2 described the presence of the endpoiot in 2 habitat where a source
could generate a stressor. Exposure 2 could have one of three valzes 0, 1, or % 0
denotes no intezaction the 1 expressed a connection between a stressor 2nd source, and
the .5 represented an indirect effect. The sousrce analysis included a total 426 different
equations; of these equations 268 or 63% were determined 1o be indirect. An indirect
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Astsgment of Stregsors on Fallt-Run Chinonk, Sabuon in ¢ Secret Raving (Placer Connty, CeA)

source was defined as any source that generated a stressor via another swessor or related
10 2 source that was originally emitted many years prioz to this analysis. The modeling of
legacy sources, for the most patt, contained an indirect exposure filtez. 1n the case of
mining (M) as 2 source, the indirect exposures moderated the effect of the number of
equations (60 equations) associated with the souzce, The 12 indirect filters associated

; with mining reduced the cumulative risk score by
approximately 1,600 tisk points and moved mining from
the source with the second largest tisk score to the source
with the fourth largest misk (Table 12.6}.

The other category of indirect sources contributed to
stressoxs through a series of intermediate processes; an
example of this type of source was landscape maintenance
(I.M). The production of this source occurs today when
water is used to maintain a garden of lavn. In this case, the
landscape maintenance source can induce changes in
sediment, flow, and morphology,.though secondary
processes remote from the actual practice of watering a
tawn.

TABLE 12,6 ANALYSIS WITHOUY
INDEIRECE SOURCES

The designation of landscape maintenance s an indirect source decreases the risk score
by 1,200 tisk points and drops the relative position of
landscape maintenance from the source with the fourth
Jargest risk score to the sixth lazgest risk score (Ezrosf
Reference source not found. and Error! Reference sousce
not found). The inditect source designation allows some
differentiation of legacy and sources acting through a
series of processes. However the arbitrary habving of
source tisk source may not reflect the actual natural
attenuation of legacy sources and the actual influence of
sources working though a serdes of intermediate
processes.

The location of the mteractions between source and
stressor also played a part in the risk score associated
with the source. The habitat rank in each risk region
hold sway over the total risk score seen i the model
The habitat rank for each segion came from the relatve
assessment of the length of the stream in each region,

TABLE 2.7 ANALYSES WITEL
INDIRECT SOURCES
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For this reason the lower regions, Risk Regions A and B both received a habitat ranking
of 6 due to the fact that these risk regions encompass the largest portion of Secret
Ravine. However for each equation associated with a souzce a habitat rank valoe is part
of the multiplicative (Equation 1). Thetefoze a rank of risk for Risk Region A or B,
with a habitat rank of 6, generates 3 dmes the risk associated with Risk Regions E, with
h .

Tapre 12.8 CoMPARISON 0F CONSTRUCTION & DRVELOPMENT AND WATER TREATMENT PLANT

An examnple of how location effect creates larger risk scores can be seen when
comparing construction and development (CD) and water weatment plants (WTT)
‘Table 12.8). For hoth these sources, the source only effects one risk region and the
number of equations that generates the risk score is 12 (Table 12.5). The difference
between these two sources corme from the number of indirect filters {four indirect flters
for construction and development and eight indirect filters for water treatment plants),
the xisk regions ranked (A and E) and ranking of the sources effect (constuuction and
developrnent effect Risk Region A with a lower rank of 4 than water treatment plants
with a source xank of 6). To investigare the effect of only the location of the source
rzuking, one can pull the risk scores from the Table Analysis without Indicect Effects
(Error! Reference source not found.); this table reports the risk scores that would be
expected if the no indirect filter existed. In this case, CID zeceived a risk score of 1,152
and the risk evaluated for WTP was 552. So even though water treatment plants
received 2 higher xank of 6 the risk associated with water treatment plants was less than
half the risk associated with construction and development with a rank of 4. This
suggests that a strong location effect exists. Soutces such as beaver dams (RS=2,364)
and channelization (R3=2,100), the second and third ranked source may exhibit this
effect. Both of these sources have six source-stressor relationships in the model,
suggesting that they should fall lower on the risk score list. However, beaver dams and
chapnelization both have high ranks for both Risk Region A and B, which coropensates
for the lower number of source-stressor association and any indirect filters associated
with the sources. This location effect could be interpreted so that the habitaz vaiue of a
Iarger pottion of streamn should be assigned a higher rank due to the lasger capacity of
the stream to support salmon.

In this case, the argumnent is made that a higher potental for risk exists for Jarger habitat.
Bowever, if the same amount of source moves into a smaller section of stream it would
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be expected o increase the risk o the fish in the stream due 1o the increase in source |
ntensity.

Some fine grain differences do present themselves in the source results, In general,
sources that are present in all five risk regions have a highet risk scoze and those sources
with mote than one rank of 6 or 4 tend to have higher risk scores. But the assignment
of ranks tends to be less influential than the treads mentioned previously. Indeed the
only source with two ranks of 6, dirt and gravel roads fals fifth on the list of total risk
score. In consequence, these three general wends, larger number of equation equals a
Jarger risk scoze, indirect versus direct exposure filters, and downstzeam effects in Risk
Region A and B, influence the source analysis.

To collaborate the observation of these trends in the source data a regression analysis
compared the three factors, larger number of equation equals a lazger risk scoze, iridirect
versus direct exposure filters, and location effects in Risk Region A and B, influence the
source analysis, with the total risk score. The regression analysis found that alf three
trends significant and retuzned an R-squared vaiue of 767 {adjusted R squared of .604).
These tesults suggest that the three trends may be a significant influence on the total
sonrce sisk score and that much of the source risk score variability can be explained by
the structure of the model.

P-
Regression Variable Description Value
Total Number of Equations in the  (# of source-stressor interactions equations) 0.002
Risk Score
Locaton Effect (4 of equations with 4 or 6 in Risk Region A or B) 0.622
Indirect souzces (# of equations including an indirect scurce) 0.051

TaBLE 12.9 REGRESSION ANALYSIS RESULTS FOR SOuURCE

12.1.4 Ilabitat

"The highest tisk score was generated for the water column habitat at 9,880 risk points,
while the benthos habitat scored 9,684 points. The similar magnitudes of these two
values suggest that xisk on Secrer Ravine is disserninated approximately equally between
the two habitats. The slightly larger value of the water column habitat may mean that
this habitat could be slightly more at risk. However the difference of only 196 1isk
poiats may reflect no appreciable difference in sisk berween the two habitats, Implicate
in this risk scote, the risk to the egg phase habitat (benthos) and the juvenile/adult phase
habitat (water column) appear to be approximately equal in magnitude. The assessmnent
of the benthos and water colurnn as having 2pproximately equal risk seems
counterintuitive due to the several distinctions in the way stressors effect different
chinook salmon life stages. Possible overriding factors such as the source analysis, the
ranking of habitat, and the interaction of stressors and sources may have overwheimed

97

EDAW

Rocklin Crossings Final EIR
Comments and Responses to Comments on the Draft EIR 2-172 .

City of Rocklin


Sacramento
Line

LaneG
Text Box
EDAW                                                                                                                                                                     Rocklin Crossings Final EIR
Comments and Responses to Comments on the Draft EIR             2-172                                                                                   City of Rocklin                                                       


the mathematical distinctions made to reflect different stressor effects per salmon habitat
or there could simply be the same risk to ‘ ;

egg phase habitar and juvenile/adult habitac. iR‘

isk Region |A|B|CiD]E
Habitat Total Risk Score '
Water Column | 9,880 _ Habitet ‘Watet Columin] 6 | 6 141412
Benthos 9,684 :
FABLE 12.10 ToTAL RISX SCORE FOR HABITAT Benthos 6le6ilstalo

TABLE 12.11 HABYIAT RANKS FOR WATER COLUMN
AND BENTHOS PER RISK REGION

12.2 Discussion of Stressor-Driven Risk Model (SDRM)

1221 "Fop Three Stressors (SDRM)

Sediment

Overall, the highest mortalities estimated were due to sediment. 67% mortality was
estimated for the early life stages and 20% for the juvenile life stage. Twelve sites tozal
were sampled with ten of those being frequently-used spawning areas (Bates, pers.
comm., 2002}. Percent moortalities ranged frors a minimum of 30% to a maximum of
100%. Numerous laborarory and field experiments indicate, however, an average
survival rate of approximately 30% (mortality, therefore, equals 70%) in a typical
chinook redd (Kondolf 2000). Thus, the average mortality in the redds sampled in
Secres Ravine is approximately the same as the average mortality in other studied redds.
As mentioned ealier, however (Section 12.1.2), overall mortality throughout the
watershed is probably much higher due to the dominance of fine grain sznd

As stated in the MRRM results, risks from turbidity were highest during spring fiows but
more tobust sampling routines need to be developed 1o obtain more accurate estimates
of morrality ot behavioral modifications,

Numerous observations have been made (Swanson 2000, Li and Fields, Ir. 1999,
Montgomery 1992) implicating fine sediments as the main cause of stress to the Secret
Ravine watershed. Our data indicates that the most heavily utilized spawrning azeas have
mozrtalities roughly similar to other researched redds. Other sites that we sampled had
much higher mostalities (usually 90% 2nd above). Thus, given that the poorer sites
represent the majority of the potential spawning sites, it is evident that there is a
deficiency in the overall sbundance of prime spawning and rearing habitats.

Reduced Access
Reduced access was the second highest ranked stressor in the SDRM, with almost 50%

moxtality across life stages attributed to it. Although reduced access is dizectly an issue
for adults in terms of upstream migration, eggs are subject to the consequences if adults
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are prevented from swimming as far upstream as it takes them to find suitable spawning
habitat. Although each of the secondary effects explozed in this analysis are
hypothetical, there is strong evidence that each oceurs. Blowout is seen yearly, and it
conttibuted the highest impact relative to the other secondary stressots (29%;.
Superimposition of redds (15%), although not directly observed - ot even investigated -
on our system, is practically inevitable given how coveted downstream spawning sites ate
and how limited good substrate is in these areas and given literarare that supports this.
We have confidence in the suitability of the other two secondary stressors and their lack
of apparent adverse effects to the creck.

oxici
Toxicity tanked as the third most highly ranked sitessox in the SDRM. Total percent
effect of roxicity was 43% in Secret Ravine. Although toxicity can theoretically harm all
life stages of Chinool, it appears to only be adversely affecting the egg/yolk-sac fry life
stage. Tests conducted at the Aquatic Toxicology Lab at UC Davis were negative for
toxicity in the water column. Therefore, there is no 1isk to the adult and juvenile life
stages. In the benthos, however, all of the five sampling points tested positive for
toxicity. The mean percent effect across all the sampling points was 38.39%. This
percent effect is derived from total mostality caused 1o FHyalllla agreca in the toxicity tests.
The toxicity tests conducted on Secret Ravine were measures of total toxicity and thus
included the effects of metals in the SDRM model. Although a separate metals analysis
was performed, it was not included in the SDRM model. The most likely anthropogenic
contaminants include otganochiorines, such as polychlorinated biphenyls and dioxins,
and aromatic hydrocarbons. Toxicity ranked as the third highest percent effect in the
SDRM model and is 2 likely threat to the egg/yolk-sac fry. But the extent of the effect
of contaminants in Secret Ravine is unclear as evidenced by the high uncertainty value
that is shown in Section 11.

12.2.2 Sousces of Stressors (SDRM)

Sediment

We estimate that impervious surfaces and OHVs are the two sources contributing the
highest potential concentration of sediment (Table 10.2). Impesvious surfaces
overwhelmingly exceed OHVs in terms of absolute area and should thus be considered
the lasgest souzce of sediment to the watershed. The mechanism for delivery of
sediment, however, is unclear and needs further research. Observations by Swanson
(2000) a5 to the main sources of sediment include widely disturbed sources of channel
erosion, historical distarbance and unfavorable channel morphology. Thus, the
combination of an overabundence of introduced fine sediments (from placer mining and
other historical uses) and poor channel hydraulics has created 2 system that is unable to
rid itself of the excess fine sediments. Sections with deeply entrenched channels
(rectangular with high banks) are unable to deposit fine sediments overbank,
Furthermore, Increased alterations of the flow regime due increasing impervious
sutfaces farther exacerbates problems associated with bank erosion and entrenchment.
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The other significant sources most likely contributing to the sedimentation (medium
concentration estimates in Table 10.2) problem inclede irrigation eanals, dirt and gravel
roads, channelization, construction and development and mining, Legacy impacts from
mining are not well researched. It is still unclear whether areas of concentrated delivery
of unconsolidated granite exist or i the issue Is sitnply too widespread throughout the
watershed. ‘

Relationships between the remaioing significant sources and individual sediment
concentrations are not well understood. A detailed source analysis of these relationships
should be the focus of any further studies into this issue.

Reduced Access
The two sources associated with reduced access - beaver dams and artificial barriers (via |
construction 2nd development) - were assessed high direct effect to thesé stressors. The
criteria used to determine total percent effects for the SDRM, in contrast to the MRRM,
cleazly demonstrate that factors other than whether fish can pass oz not, must be taken
nto considesation when evalvating the impact of batriers. But wheteas artificial bazriers
have the potential to confer mostly negative secondary impacts - with perhaps the
exception of the formation of deep holding pools for adults - (C.ID. Vanicek 1993), it

' must be remembered that beaver dams have the potentsl to confer other positive
benefits. These include expediting matexials transport downstream, maintaining water
levels dusing low flows, increasing retention of organic matter and improving nutrient
recycling, in addition to also creating first class pools (R. Naiman 1986). Indeed, R.
Naiman emphasizes the role of beavers in second and third order streams as a keysione
species for the system's "biogeochemical economy,” benefiting plants, invertebzates and
“the fish themselves (R. Naiman 1986).

The high percent effects associated with the stream reach from the gauge at China
Garden Road to Brace Road largely zeflect the nature of the barders (beight, downstream
peol depih, artificial versus natural), relative to the number of adults that atempt to
spawn in this region, rather than simply the number of basders in the region. With the
exception of the uiplicate fence at Sierra College Road, which obviously confers no
benefits to migrating spawners, the benefits of beaver dams in terms of iaproved
salmon habitat must be weighed against the adverse consequences of obstructed fish
passage or: a subshed-by-subshed basis. Secrer Ravine is not particulatly long to require
a great frequency of deep holding pools. Furthermore, the most obstructive beaver
dams over the past few years have been found in the downstream regions where
substrate quality is still decent and where fish have been known to spawn most
frequently historically - leading to the potentially high values for superimposition and
blowout we received. Finally, it is important to remember that the prohibitively high
Hayer Darn (furthet downstream on Dy Creek), also completely prevents adult fish
from passing, thus lessening the overall magnitude of fish that should retun to Secret
Ravine to spawn by an unspecified amount (B. Washburn, pers. comm. 2003). Because
the PCWA canal system helps maintain flows during summer, managers should exx on
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the side of breaching the most obstructive dams, timed with upstream salmon migration,
once beaver activity has been carefully monitored.

Toxicity recorded a high percent mortality due to the large number of direct sources that
may be contibuting toxic substances into Secret Ravine, These sources are a
combination of both legacy and current sources. Most of the sources causing the high
percent mortalities for toxicity reflect the consequences of urbanization due to the
increasing number of housing developments and infrastructure in westetn Placer
County. Although toxicity can kill chinook directly, it is more likely that toxicity in
Secret Ravine is causing indirect harm by impairing reproduction, reducing the
survivability of eggs/yolk-sac fry, restricting migration, and for causing behaviozal
changes that limit survival : ‘

In the SDRM source asalysis, landscape maintenance, waste tteatment plants, and
impesvious surfaces ali received ‘high’ values for their respective contributions o the
total toxicity. Orchards received a ‘medivm’ value and OMVs registered a ‘low” input.
Of these sources, only the waste trearment plants are a point source; all the others are
A0N-POIL.

Two waste treatment plants exist near the headwaters of Secret Ravine in Risk Region E.
One plant, neat the town of Newcastle, exists on the north side of Risk Region E and
the other, part of the Caste City Trailer park, is on the south side. Siace both plants use
acration basins combined with solid storage basins, there is no direct connection to
Secret Ravine. In large tain events in the past, the Newcastle facility has chlorinated the
effluent coming into its sewage ponds and been forced to release it into Secret Ravine to
prevent flooding. Such events may increase toxicity in Secret Ravine in the form of
increased nutrients. Some infrastructure inprovements have oceurred. However, with
the increase in residental developrent, the water treatment plant wilt need to keep pace
with the expanding population. Infrastructure designed to minimize the effects of heavy
t2in events must be implemented at these two waste treatment plants and Secret Ravine
must be safeguarded from effluent spills and releases.

Impervious surfaces affect Secret Ravine by decreasing the time between when
precipitation falls to when water entets the fluvial system, often associated with the
alteration of peak flows. This tends to accrue fipe materials (aydrocarbons and metals)
on the surface. Heavy rain events flush these fine materials and contaminants into the
stream in concentrated pulses. In areas where impervious surfaces are extensive, bio-
fitration devices should be installed to minimize the effects of peak fow mnoff.

Otchards contribute a fegacy effect on Secrer Ravine, During most of the rwentieth
century, orchards dominated the watershed and many agriculteral preducts during this
pericd involved the use of persistent pesticides such as DDT. Since orchards represent a
jegacy source, there ate few best management practices suitable to offset these malignant
effects. The effect of pejorative practices associated with historical orchards around
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Secret Ravine continues to diminish as residual pesticides are broken down and filtered
out,

Off-highway vehicles include all motoreycles, cars, trucks or all-terrain vehicles that
utiiize the floodplain of Secret Ravine for recreation. Oftentimes, these vehicles drive in
the creek itself and contrbute hydrocarbons and metals directly into the waters. OHV
use needs 1o be resmicted in and around Secret Ravine to inhibit further contamination
and maintain the riparian vegetation within the buffer zone.

12.2.3 Affected Life Stages and Implications for Secret Ravine (SDRM)

Pescent mortalities for sediment, reduced access and toxicity were averaged over the
entire watershed and each rendered percent mortalities to the egg/volk-sac fry stage,
with 67%, 44% and 38%, respectively, Reduced access and roxicity only resulted in
effects to the early life stages, 2lthough effects to the other two life stages were
investigated, while sediment also yielded percent mortality to the juvenile life stage
through rarbidity (20%).

Despite high levels of uncertainty for ail three stressors, these zesults are significant
because the standards used to measure the effects for these particular stressors wete
related to direct potential morality {(as opposed to metabolic or behavioral effects or
other chronic effects measured by some of the other stressors). Approximately 15,000
juveniles leave the system every year (after being corrected for observation error in the
Predation swressor analysis (Appendix 1-10). Assigning each female (half of the 160
figure) the average number of eggs fall-run ferales can be expected to lay in the
Sacramento tributaties {5,000) having built the minimum number of redds (one), the
number of juvenile offspring projected from these counts (400,000) would already drop
the survival rate from egg 1o outrigrating smolt to 4%, This closely approximates our
toral percent effect value estimated from the SDRM (with perhaps 1% attributed to
indirect or chronic mortality, such as temperature and flow effects, as moderated by
factors such as riparian vegetation).

There are 2bout 100 juveniles for every spawning adult, and the number of adults
spawsing on average n Secret Ravine has been relatively constant (hovering at 100) for
the last decade. Becaunse one adult is needed to rerum to Secret Ravine in completing the
3-5 year life cycle in order to maintain this population, we can estimate that
approximately 3% of mortality to the salmon can be artributed to the ocean phase (03
mortality from Secret Ravine x .03 mortality from the ocean = total mortality for the
Seeret Ravine population throughout their life-cycle). Oversll, one can glean from these
data that fall-ren chinook experience on average a 0.001-0.0002 percent survival rate
from egg 1o adult

Taken together, these results imply two important trends. Firsdy, that we can roughly

estimate that the stressors on Secret Ravine contribute to approximartely half of the
mortality associated with the salmon engaged in the Secret Ravine fife cycle. Depending

102

Rocklin Crossings Final EIR EDAW
City of Rocklin 2-177 Comments and Responses to Comments on the Draft EIR



Sacramento
Line

LaneG
Text Box
Rocklin Crossings Final EIR                                                                                                                                                                     EDAW
City of Rocklin                                                                                   2-177             Comments and Responses to Comments on the Draft EIR



Assessment of Stressars on Talt-Run Chinook Sabmon in Secrot Ravine (Placer Connty, CA)

on the role that density dependence plays in the ocean, this means that management
targeted to our 37-square-mile watershed could, indeed, positvely impact the futare of
the salmon population migrating through Secret Ravine. Of course, because we have
already determined that because of pervasive substrate problems, density dependence
also plays 2 role on Secret Ravine, for as many added salmon zs we hope to see spawn in
the futare on Secret Ravine, improvements to substrate quality will have to be made in
step. These results also show that because the egg kife stage is implicated in half the
mortality associated with Secret Ravine - which represents what we think is about half of
the total mortality contributing to the population eounts for the Secret Ravine fish - egg

- mortality represents almost half (46%) of the total mortality associated with this
population. (The juvenile life stage was estimated to contribute 10%: 20% frorn SDRM
% 50% of Bfe cycle morality). This information indicates that not only could the egg
stage play 2 proportionally high role in perpetvating the fall-run life cycle, but that extra
attention should be given to the mitigation of sources associated with the stressors
causing mortality to the egg stage.

12.3 Comparing the Models ‘

Modified Relative Risk Model ‘

“There were many positive and appropriate aspects of the Modified Relative Risk Model
that helped in our analysis. of Secret Ravine. The MRRM is a peer-reviewed method that
gave us a systematic way to quantify ecological tisk posed by sources and stressors in
Secret Ravine. Risk can still be quantified with an incomplete data set, which was the
case in Secret Ravine. For example, with altered vegetation we Jacked plant lists and
abundances, but we were still able to examine its effects on the salmon in Secret Ravine.
We were also able to use literature references to ll in data gaps, and to make better
decisions on how rank should be assigned. This made applying ranks mote tobust than
‘the RRM method, which relied solely on GIS. Most inportantly, the MRRM priogitized
risk regions, sources and stressoss using calculated risk scores. '

But there are also flawed aspects of the MRRM. Converting data to ranks poses the
biggest problem. Scientific importance is lost, and precision is thrown by the wayside.
Determining actual ranks can also be atbitrary. Although ranks weze based mostly on
references from biology literature, sometimes this was not the case and Jenk’s
optimization was used. This weakens the analysis by ignosing impostant biclogical
factors. Additionally, criteria for assigning ranks can be rather nebulous. The difference
between a rank of two or a rank of four can be unclear, and therefore atbitrary. For
example, what malkes a toxicity level a two, versus a four?. This distinction may have
relied 100 heavily on best professional judgment. Moreover, the relativity of the MRRM
lies within a source or a stressot, but cannot be applied across sources or stressors. For
example, a rank of two for tempetature does not imply the same level of risk as a rank of
two for morphology. The separation of the watesshed into risk regions also weakened
the analysis. This requized that data was present in every dsk region, but this was not
always the case. More often than not, data was missing ia the top two risk regions,
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requiring exzrapolation. A risk score in those regions is less accurate than a tisk scoze in
the lower regions because of the lack of data. Similarly, the delineation of these risk
regions is somewhat arbitrary. Sub-watershed boundaries are based on the landscape,
but regrouping sub-watersheds results in diffetent risk regions. Different sisk regions
can mean different resalts, and there is no “cotrect” way to group them. Source
estimnation using ateal extent also posses a problem. Big source does not equal big stress
in most cases. Likewise, point sources have a soaall areal extent, but can emit a large
stress. We rectified this problem with point sources by using frequency, but whether this
is the best way to analyze point sources is not cleas. Baseline risk is ignored in the
MREM. There is no accountng for natural risk that can occur in 4 system without
stressors. Lastly, the MRRM is 2 poor comenunication tool. A rank ot a Total Risk
Score has less meaning than an actual effect, i.e. percent mortality. It is difficult to
communricate a stressors effect on the salmon population merely by producing an
arbitrary number that can only be understood in telation to other athitrary numbers.

Stressor-Driven Risk Model .

The developent of the Stressor-Driven Risk Model rectifies some of the shortcomings
of the MRRM, but still falls short of accurately analyzing the effect of sources and
stressoss to chinook salmen, The SDRM dealt stracturally with stressors and habirat
through the evaluation of percent reduction in population for the whale ecosystem. In
the SDRM, the whole ecosystem could be analyzed as a unit; this placed importance on
the system as a whole opposed to spatial units such as risk regions. Given the scale of
Secret Ravine, 37 square miles, dividing the watershed into smaller units may be
imposing arbitrary divisions on an area with more simdlarities than differences.
Additionally, the analysis of risk on an ecosystem-wide scale allowed fot greatex statistical
power, where dividing data into five risk regions often required the projection of data
into regions of the watezshed that were not charactetized in the original data collection.
Also, the SDRM aflowed for the analysis of the salmon population via life stage, not
through the often arbitrary division of water column and benthos habitat. For example,
the food supply stressor affected the juvenile chinook salmon. Juvenile salmon primarily
utilize the water column as habitat, however the food supply of the juveniles often
otiginates in the benthos of a stream. So juvenile salmon depend on both water column
and benthos and risk to either habitat should be important to overall risk to chinook
salmon. Furthermore, the SDRM used the concept of percent reduction of population
to characterize effect. The percent reduction in populaton eliminates the ambiguity in
assigning ranks and decreases the amplifying of imprecizion caused by multiplying rank
by rank.

The shortcomings of the SDRM inciude three major hurdles: the source characterization
was problematic, reduction in population does not address catrying capacity, 2nd no

" baseline mortality evaluation was possible. The limited source characterization for the
SDRM utilized a semi-quantitative approach for describing the average ernission of a
stressot by a source and discussed in a qualitative manner the sources for the three
stressors with the most influence in the ecosystem. This approach allowed for the
discussion of source in the SDRM analysis, but the source analysis could have been
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improved if 2 mathematical relationship between souzce and the stressor effect could
have been generated. This type of model could be developed but the limitation of
resources prevented the SDRM from including 2 more comprebensive treatment of
source. However, compared with the source analysis in the MRRM, the SDRM
addressed this data gap in 2 more sttaightforward manner. Another drawback of the
model comes from the relationship between carrying capacity and percent reduction in
population. The castying capacity of an ecosystem defines the number of individual
organisms an ecosystem can support. We do not know the carrying capacity of Secret
Ravine, so a percent reduction in population may be greater than the carrying capacity of
the creek. However no density dependence seetns to be in evidence in Secret Ravine,
therefore neglecting carrying capacity may not be a drawback of the model. Another
drawback that lmits the utility of the model is baseline mortality. In all ecosystems, even
during the pre-Columbian time period, some baseline mortality occurred. The
separation of anthropogenic and baseline mortality cannot be accurately approximated.
However by concentrating on effects of stressozs and not the actual survival rate some
of this ambiguity between baseline and anthropogenic mortality was avoided.

Which Model is More Appropriate For Qur Creek?

We determined that the Stressor-Diiven Risk Model is 2 more appropriate model for
evahuating risk to Secret Ravine chinook salmon. Its ability to assess sk in an
ecosystemn, coupled with its scientific relevance, makes it a bewer tool to analyze and
communicate risk.

12.3.1 Reduced Access, Toxicity and the MRRM

Neither teduced access nor toxicity, high-scosing stressors in the SDRM, ranked highly
in the MRRM. In the following section, we attempt o explain why this may be the case.

Reduced Access

With the MRRM model, there was little way of accounting for the secondary effects of
some of the stressors, although they were identfied in the Conceptual Medel or in
breaking down relationships among the stressor itself. Effects to only one Lfe stage
could be assessed at a time using the habitat' criterion in the ranking scheme. Since
percent mortalides could be evaluated based on the effects of several stressors
{secondary, in this case), values for these could be multiplied together to detive more
refined results.

Redured access was determined to be the lowest ranking stressor in terms of cumulative
risk summed over the entire watershed in the MRRM. It-was the third-lowest ranking
stressor in Risk Region A and the lowest ranking stressor in Risk Region B. However, it
was the second most highly ranked stressor in the SDRM, with almost 50% mortality
across life stages attributed to . This discrepancy is largely explained by the fact that
reduced access only had rwo sources associated with je in the MRRM (beaver dams and
construction and development), even though these two sources were given medhum
rankings based on the moderate ateal extents they were associzted with. Although
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beaver dams weze assessed the highest sousce isk in Risk Region A (relative to the other
tisk regions), and received the highest source ranking for this region relative to the other
sources, number of sources associated with stressors determined whether the stressor
would exert an impact on the fish. However, it is interesting to note that the 150%
passage rule employed in the MRRM yielded approximate the same results in terms of
relative effects as the actual countrs. '

Nevertheless, while attempts were made to make beaver dams - a point source -
equivalent to the impact that non-point sources would exert, areal extent is not 2 relisble
way to infer beaver dams impacts. Barriers are by nature, best considered in terms of
their camulative impact to the fish: their navigation costs adults energy and their
complete impassability during low flows limits already limited spawning grounds.
Subjecting a source of this nature o comparison per zisk tegion Is especially erroneous
using this type of analysis. In the grossest sense, batders need to be evaluated in terms
of the amount of delay they impart to the adult and juvenile fife stages, which makes
salmon susceptible to 2 host of other more extreme stressors (G. Mazsh, pers. comm.
2003). Arbitrary breaking up of the watershed (and the bargiers, themselves) for the
purposes of baztiers analysis does not allow the full picture 1o be revealed in terms of
when and where fish are alfowed to spawn given so many obstacles along the way.

"The effects rankings were so low in the MRRM because only one life stage could be
addressed at 2 time. But perhaps more importandy, the effects critesia used are simply
wiong in terms of their chazacterizagion of barriers on salmon health. Passage does not
necessarily imply that the adult will successfuily spawn or even atterspt to reproduce; and
non-passage does not imply that an adult will not attempt o spawn. Indeed, Chris Lee
of the DWR reported that, "salmon will do whateves it takes to try and spawn. ...they will
definitely tuen tail and go back downstream to find suitable snbstrate if a barrier is
blocking upstream migration” (C. Lee, pers. comm. 2003). Thus, the potential effects
associated with not passing/passing scenarios wese analyzed using the SDRM.

Reduced access is the only stressor that deals directly with the potential consequences of
delay, and delay (in adult spawning with early rains, in juvenile exit Priof to temperature
increases), has particularly egregious consequences for fall-run chinock. This is
especially true given their lazge size and high rates of metabolic activity, in a stream of
this nature (so far from the estuary). Thus, it is reasonable to conclude that reduced
access would rank as one of the highest-ranking sources, rather than oné of the lowest,
"Thus, although the MRRM is helpful in terms of compating tisk among regions in terms
of reduced access, the SDRM is capable of the same and provides much more
scientifically believable results for the entire watershed.

Toxici

There wese three reasons that toxicity did not appear in the MRRM. The most
important reason is that woxicity had far fewer sources associated with it than did
sediment, flow, and morphology. Toxicity had seven contributing sources whereas
sediment, flow, and morphelogy had 11 conttibuting sources.
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The second reason toxicity did not appear in the MRRM is thar roxicity registered a “0”
for the water column exposure filiex. This occurred becavse the roxicity tests were
negative for the water column, This worked o cut the effect of toxicity in haif for the
MRRM.

The third reason toxicity did not appear in the MRRM is because of the nature of one of
its sources. Whaste treatment plants registered as point sources. Due to this, waste
treatment plants only affected the one risk region that they were located in. In the
MREM, waste treatments were found only in Risk Region E. This risk region received 2
“6” while all the othets received ranks of “0,” respectively.

12.3.2 Flow, Morphology and the SDRM

The MRRM indicated that flow and morphology wete two of the three highest-ranking
stressors. These stressors, however, did not rank in the top three for the SDRM. Some
reasons for this as follows.

The lack of robust flow data for Secret Ravine required alternative metheds for
estimating tisks associzted with that stressor. In the MRRM, the risk of scour was the
basis for estimating impacts of flow. Thus, in the MRRM, the fiow swessor is not a true
estimate of the risk from flow. It is more of a reflection of the condition of excess sand
within the substrate. In the SDRM, actual observatonal estimates of flow depth and
velocities (Li and Fields, Jr. 1999} weze used 1o estimate risk. We did not use these data
in the MRRM because they were not sisk region specific. Thesefore, the main reason
that the flow stressor did not rank so high in the SDRM is because it does not consider
scout.

In the MRRM, criteria for ranking morphology were based on the percentage of pools.
We determined that most tisk regions were deficient inr the frequency of pools and
therefore received high rankings. We determined, using the same data set in the SDRM
that the loss of pool and 1iffle habitat resulted in 2 Joss of roughly 27% of the habitat.
According to the SDRM, this is not 2 high-ranking stressor, relatively. Thus, the
MRRM, due to ambiguities in the criteria for ranking, may be overestimating the gisk
agsociated with this stressor. :

Orverall, it s apparent that fine grain sediments age a major stess on the Secret Ravine
systemn. These sediments can lead to distuptions in both flow and morphology due
the complex nature of fluvial systems. Motrecver, alterations to the flow regime and
morphology can lead to changes in sediment fluxes. Ttis impossible to determine what
the root cause of the problem is with this model. The SDRM, howevez, is better suited
1o estimate tisk due to the data constraints and structural improvements to the model.
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12.3.3 MRERM, SDRM znd the Conceptual Model

Although we have noted glating differences berween the models in terms of how their
structures emphasize cersain key components and relationships of each, the conceptaal
moded ultimately drives both. While the SDRM defines well the stressor-to-endpoint
relationship without taking redundant pathways into account, the MRRM focuses sidedy
on magnitude - of source, habitat length, and effects 1o quantify stressor risk score
raagnitade. The MRRM helps express the complex number of ecosystem interactions
that could occur to render certain effects; the SIDRM helps elucidate the need to "work
backwards" from the assessment endpoint to the stressor in order to determine the
source that should be highly targeted for management. The difference was how the
conceptual model was used (source to endpoint vs. endpoint to source). The latter
(endpoint to sousce) seems more biologically believable; the former perhaps more easily
smplemnentable from a management perspective. However, both suffer from lack of
being able to substantiate the souzce-to-stressor relationship source analysis.

12.4 Management Recommendations

Management recommendatons for Secret Ravine were generated in light of the strengths
of the MRRM and SDRM, respectively, based on the sources associated with the top-
ranking stressors. While we concluded that both models are better suited to assess
preliminary risk to fall-run chinook in this type of ecosystem, and as a data-needs
assessment, management recommendations are also possible for different aspects of the
study. It is #mportant to keep in mind that by "management” we are refesring to the
potential to manage the sources of stzess according to their biological, physical and
chernical impacts to the fish but that any full-blown management plan for fall-ron
chinook salmon be accompanied by a cost-benefir analysis.

1241 MRRM Management Recommendations

The MRRM analysis implicated the most hasmful stressors in Secret Ravine to be flow,
morphology and sediment. We determined that all three of these stressors, due to their
complex ecological interactions, lad eleven out of the twelve possible sources associated
with them. Only direct souzces, with the potential to contribute large amounts of the
stressor, will be discussed here. Management recommendations for sediments will be
discussed in the next section (Section SDRM Management Recommendadons) since it
was also one of the three highest-scoring stressors in that model.

The flow stressor had seven direct sources associated with it. Of these seven,
impervious surfaces was detesmined 10 be the source most likely causing most of the
stress {Figure 6.2). This soutce was also the highest-scoring soutce overall within Secret
Ravine. Numerous managernent recoramendations exist for this source and many are
discussed in association with the sediment stressor. Ditect mitigations for impervious
surface alterations o flow include the standard practices of detention basins and
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floodplain protection. These practices need to be supplemented with accurate flow data,
especially given the complex issues associated with the excess sand supply and habitat
requiremnents for chinook.

This data would also be useful in helping to shed light on the flow inputs from the
PCWA canal system. Direct soutces of the morphology stressor include four sources.
As stated earfier, OHV impacts on morphology ate ohvious in the downstream sections
of Secret Ravine and should be immediately dealt with by gating off known access areas
combined with a stakeholder-based public awareness progran.

Planned structural alterations for fiood control {including channelization) need to be
researched in depth to determine impacts to morphology by taking mnto account the
complex sediment loading issues. Little effort has been rnade to vnderstand these issues
(Bates, Pers. Cotom., 2003). Introductions of large woody debris and roughness
elements (boulders) to improve salmon habitat have zlready beeri recommended
(Swanson 2001).

Numerous studies {Li and Fields, Jr. 1999, Swanson 2000, DCC 2001) bave alluded to
the legacy impacts associated with mining in Secret Ravine. No detaled information
exists, however, concerning pre-mining conditions or predictions for sediment (ransport.
Such information would be of great utility in determining whether the excess sediment
supply issue could be dealt with expeditiously o if it is a long-term issue that cannot be
solved via standard management practices.

12.4.2 SDRM Management Recommendations

The SIYRM analysis revealed that sediment, toxicity, and reduced access are the three
most harmful stressors in repards to chinook percent effect. Because we have more
confidence in the scientific methods used to infer the relationship between the stressors
and our biological endpoint, fall-run chinook population viability, we can also have
confidence in the targeting of thelr associated sources for management actions, relative
<o the MRRM, Becanse out method for determining the relative contribution of sources
was the weakest link in our SDRM analysis, however, and because there are miany source
the potentially contribute to the effects given by sediment and toxicity, the overlap in
sources among the top stressors should be investigated in order to focus management
efforts. In addition, those sources should be targeted that were associated with the
highest magnitudes.

Sediment had eleven total conuibuting sources. Of these sources, two registered high
contributions, five registered medium contributions, and four registered low
contributions. Impervious surfaces and off-highway vehicles were the Jeading sources
causing increased sediments in Secret Ravine. Tmpervious surfaces often akter the peak
flows in Secret Ravine by decreasing the time between when precipitation falls to when
watet enters the fluvial system. In heavy rain events, impervious surfaces alter the flow
regime by increasing peak flows. This increase accelerates exrosion that can cause an
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increase in sediment losding in the stream. Both non-structural 2nd strucraral best
management practices should be implemented to prevent sediment loading.

Non-structural recommendations woeld include the concentration of development and,
the maintenance of open space. Zoning regulations requiring the inclusion of greenways
and open spaces in new developments would farther accomplish this. Existing
impervious surfaces ought to be separated or disconnected with vegetated aseas.
Permezble pavements ought to be installed as an alternative to concrete and asphait.

Strcraral best sanagement practices that should be considered for Sectet Ravine would
be the installation of dry and extended detention basins. Such detention basins would
control peak storm water discharges and provide temporary storage of storm watet
runoff with gradual release to minimize flooding. Dry and extended detention basins
would offer a corollary benefit to reducing the impervious surface contdbution to
toxicity by promoting the settling of suspended solids and associated pollutants. Some
poliutant removal would also occur through infiltration and vegerative uptake.

Off-highway vehicles are the other major contributor to sediment loading in Secret
Ravine. Off-highway vehicles inchide all motorcycles, cars, trucks or all-terrain vehicles
that utilize the floodplain of Secret Ravine for recreation. It is highly recommended that
OHYV use be restricted in and around Secret Ravine to inhibit further erosion and
maintain the riparian vegetation within the buffer zone.

Toxicity poses another leading threat to chinook in Secret Ravine in terms of percent
effect. Of the five contributing sources to toxicity, impervious surfaces, landscape
muaintenance and waste treatment plants are the highest potential contdbutors.

As stated in Section 9.1.1, impervious surfaces affect Secret Ravine by decreasing the
time between when precipitation £2lls to when water entees the flavial syster, often
associated with the alteration of peak flows. This tends to accrue fine materials
(hydrocarbons and metals) on the surface. Heavy rain events flush these fine rmatexials
and contaminants into the stream in concentrated pulses. In areas where INpErvions
surfaces are extensive, bio-filtration devices should be installed to minimize the effects of
peak flow ranoff. Hydrologists recommend implerenting seeded or sodded grassed
“infiltrating conveyances™ as part of a design for stotm-water Management systems.
These open, vegetated portions of the storm water system slow the rate of overland
storm water flow. This allows sediment and other particulates to deposit themselves
onto the vegetation thus slowing movement toward Secret Ravine. Such interaction with
the biological (primarily microbial) component of the grass system would sexve to
decompose or chemically convest various pollatants, thus removing their component
from the storm water. Trenches, dry wells, leaching carch basins and inflrration islands
are other recommendations that could be installed to provide 2 holding area for runoff
to allow infiltration into the soil profie and added poliutant removal. Such structural
devices would 2lso benefit Secret Ravine by promoting ground water rechazge, and
reducing the temperature of stonn water runoff, In ali other areas, buffer zonss need to
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be created and maintained zround Secrer Ravine. In these buffer zones, riparian
vegetation should be protected to assist in contaminant fltration.

Toxicity from landscape maintenance thay be in the form of ferdlizers, hetbicides,
metals, and nutients that are reaching Secret Ravine. Due to encroaching utbanization,
there are many lawns and gardens in new housing developments, as well as golf courses
and businesses with sod lawns and terraces. To protect chinook, individual homeowners
must phase out their use of pesticides and herbicides in their homes, gardens, lawns, and
wotkplaces, ‘To encourage this, Placex County needs to develop a comprehensive
pesticide use reporting system with publicly accessible data. 'To reduce levels of toxicity,
Placer County ought 1o provide consumers with information zbout altematives 1o
pesticides and herbicides through educational opportunities, brochuzes, and media
advertising. Restrictions involving the use of pesticides near Secret Ravine are also
advisable. Lastly, comprehensive water monitoring ought to be made more vigorous for
a fulier understanding of Secret Ravine’s status in regards to tozicity.

In regards to waste treatment plants, infrastructure designed to minimize the effects of
heavy rain events must be implemented at the two waste treatment plants at Newcastde
and Caste City Trailer Park thus safeguarding Secret Ravine from accidental effluent
spills znd emergency releases.

Reduced access in Secret Ravine registered as the second most deletedious stressor 1o
Secret Ravine. Again, this is not surprising, given that this is the only stressor to directly
address the issue of timing delay in terms of migration, an importznt factor for
anadromous fish on any system. Construction and development - in the form of
artificial barriers - needs to be addressed mainly in texms of the direct impacts of reduced
access. With the exception of the old concrete aprons at the Confluence and near China
Gatden Road, for their ability to create deep holding pools, only the fence at Sierra
College Road remains an almost complete obstruction on Seczet Ravine, and shouid be
breached as soon as possible. And while the benefits of beaver dams, in terms of the
requirements of this particular creek, seem to be outweighed by the costs of reduced
access itself, the monitoring and breaching of particulaly problematic beaver dams
needs to be undertaken in a very cautious manner. There is an unusually high number of
beavers in the Dty Creek watershed, particularly on nearby Miners, which has over 80
beaver dams. :

According to Chiis Lee, because of the rapid urbanization in the Dry Creek watershed
area, the number of beavers found is probably higher than in less disturbed watersheds
throughout Placer County and the Sierran foothills, because there are lower
concentrations of beavers's natural predators in the region. So while certain dams
should be breached during upstream adult migration periods, the area must be brought
back into equilibrium in tetrns of limiting the take of natural predators to repopulate the
area to some extent. Because the rise of development in this area makes this prospect
unrealistic, mitigation of overly large beaver dams should occur. DWR also plans to
semove the prohibitively high Hayer Dam downstream on D1y Creek, which should
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slightly increase the magnitude of adult fish returning to spawn in Secret Ravine (B,
Washburn, pers. comm. 2003). Afiwerwards, as litte breaching as possible should take
place, as beavers should be integrated into resource management plans. The canal
system must be considered in the planning process for Secret Ravine, because,
depending on changes to the system, flows may be too high for beavers to want to build
dams on this creek. Thus, management recommendations that target the sources of
other stressors related to improved giparian health, including those addressing flow and
sediment, should also help naturally control beaver populations and maintain flows high
encugh so that dams do not pose as much of a‘threat in temms of reduced access.

12.5 Conclusion

The chinook salmon 1s renowned for its preeminence in California for its economic and
ecological value. To maintain the remaining population of chinock salmon, we
recommend that the results of the Stressor-Driven Risk Model be appropriated for
Secret Ravine. The SDRM utilizes scientific relativity to assess risk making it 2 more
appropriate model w both analyze and communicate the risk posed o chinook saltmon.

The SDRM functions to analyze risk by evaluating ““...the likelihood that adverse
ecological effects may occur, or are occurring, as a result of exposure to one or more
stressors” (LS. EPA 1998). The SDRM functions as a sound ecological risk assessment
by incorposating available data and information 1o help understand and predict the links
between sources, stressors, and their resulting ecological effeets. These findings can then
be uged to prioritize environmental decisions (1.5, EPA 1998). With the SDRM, we
have used the era process as defined by the U.S. EPA. In so doing, we have assessed the
physical, chemical, and biclogical stressors on the £all-run chinock salmon in Secret
Ravine. We have concluded that the MRRM and SDRM are good tools for preliminary
risk assessment. However, the source component of the models is still greatly limited by
insufficient data. With further research and data gathering, we believe this limitation can
be overcome. It is our hope that this endeavor has prioritized sources and stressors io
such a way that local and state organizations can protect the future viability of chinook
salmon. |
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