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Appendix A: Mining in the Secret Ravine Watershed

History

Placer County is located along the old "Mother Lode Belt” in one of the state's most
historically active regions for mining, Geld was discovered at Sutter's Mill in Colomna,
California in 1848 in adjacent E] Dorado County, and was the predominant commodity
ruined in Placer County, from its peak ins the 1850s through its eventual decline in the
19605 (Haley 1925). The geology of this segion dictated not only the types of
commodities mined, but the rypes of mining methods employed. The alluvial deposits
of the western Sierra Nevada, which contributed more than 40% of California's total
gold output, are divisible into the Tertiary {older, 65-million-years) deposits, which
consist predominantly of quartzitc gravels, and Quaternary deposirs, which are in and
adjacent to the present stream channels. The Tertiary channel deposits - which
correspond to the higher gradient drainages upstream of Secret Ravine - including the
Bear and Yuba Rivers - were exploited primarily by hydraulic and drift mining, while the
greatest vields from Quaternary deposits - the type fouad directly along the low-gradient
Secret Ravine basin - purportedly yielded the most efficient output through dredge
mining.

Hydraulic mining came to prominence because of an abundance of cheap water and
sufficient grade for the disposal of tailings (Haley 1923). Indeed, the Yubz contained
"undoubtedly the largest single body of commercial hydeavlic gravel in the State of
Californiz" by 1921 (Haley 1923). Tt was evennally recognized, however, by the eatly
1870s, that hydraulic mining was disruptive 10 other land interests. "Whesze Irigation
canals ate fed from rivers below the dumping ground of the mine, it is quite possible that
these canals may be silted by mining operations; which would naturally result in trouble
for all concerned” (Haley 1923). At the same time land primeatily used by miners as
dumping grounds, started increasing in value and agricultural interests overtook mining
interests in the form of the 1893 Caminetti Act. {California State Mining Bureau 1916).
The Act outlawed the practice of hydraulic mining, but made exceptions with the
allowance of debris-testraining dams if they were shown to mitigate the sedimentation of
strearns by hydraulic mining, thus it continued through the 1920s. All-toid, hydraulic
mining was estimated to have been responsible for 1.295 billion cubic yards of gravel
washed into tributazies of the Sacramento River duriag this time period {Haley 1923).

The shifts in geography and commodity, not to mention economy, corresponded to the
concurrent chronological 2nd physical shifts from panning of surface placer golds 1o
hydraulic mining of gold from quartz veins to drift and dredge mining of the river
gravels {i.e. methods increasingly more adverse to stream morphology) through the carly
part of the 20th century. Indeed, these changes are reflected in microcosm on the Secret
Ravine watershed.
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All-told, hydraulic mining was estimated to have been responsible for 1.295 billion cubic
yards of gravel washed into tibutaries of the Sacramento River duzing this tme period.
(Haley 1923). The shifts in geography and commodity, not to mention economy,
corresponded to the concurrent chronological and physical shifts from panning of
surface placer golds to hydeaulic mining of gold from quartz veins to diift and dredge
mining of the river gravels through the eatly part of the 20th cenrury. Indeed, these
changes are reflected in microcostn on the Secret Ravine watershed.

Risk Characterization for Source

Risk characterization for mining was loosely based on a caleulus of commodity mined {in
terms of persistence chemical impacts), intensity of mining activity (or mining type) and
mining duration, The refining chemicals chiefly associated with placer mining were zine
and cyanide (Haley 1923), and the tailings were primarily in the form of mercury.

The entire watershed was most Jikely exposed to the hydraulic runoff from the lower
Yuba and Bear Rivers via the canal system (the Boardman Canal, in particular),
constructed during the wirn of the century to transport foothill Siexra water 1o the
agricaltuzal lands surrounding Seczet Ravine, (Meadow Vista Vegetation Management
Project 2001). This produced 2 period of channel aggradation, which disrupted the
strearn morphology of the system so severely, that the stream is still not considered
recovered (Swanson 2001). For this, a baseline of 2 is warranted across all risk tegions.
Secondly, Rocklin district (an area encompassing present day Risk Regions B and C) was
the epicenter of granite quarry mining in Placer County in the eardy 20th century (for
mining of quarrz and feldspar, 2nd for direct use in the construction of buildings,
curbstone, paving bricks and riprap} (California State Mining Bureaw 1916). The Lee
Duoft Mine (one of the principle placer gold mines), was also located squarely where
Sierra College is presently located, and was dredge-mined through the late 1950s.
Perhaps most farous of il wete the Alsbarma and Mary Len mines (focated on the
border of Risk Regions D and B}, Alabama reaped $1 million in profits from the sale of
gold, sitver, granite and quartz, Mary Len, $500,000 (California State Mining Bureau
1916). Risk Region E also had several mestone quarties. Thus, the upper four risk
regions, based not only on pervasive hydraulic runoff from upper drainages, but on their
documented accounts of major - although short-term mining operations and
commedities and persistent refining chemicals, received 4s in relation to Risk Region A,
where, according to the records consulted, there wete no major mining operations.
These chemicals may have had, 2nd may still have, chronic toxicity implications for the
fish, and they include zinc, copper and chrome.

Dredging operations in the area were curtailed dutng World War IT due to increasing
costs, depletion of dredging grounds and changing land values. The last dredging
operation shut dowa in Folsom in 1962, There are currently no known mining activities
within or remotely near the Secret Ravine watershed, although there is high aggregate
demand throughout southwestern Placer County (particularly in alluvial sand, gravel and
crushed granite), and there are still active gold rmines in eastern Placer County (The
Mineral Industey Handbook 1999).
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Appendix G: Invasive Plants and Blackberry (Rubus discolon)

Iavasive plant species can be divided into two categories, those plant species that alter
ecosystem processes and replace native species or those plants that just displace native species.
According to Randall and Hoshovsky ‘“the invasive species that cause the greatest damage are
those that alter ecosystem processes such as nutrent cycling, intensity and frequency of fire,
hydrological cycles, sediment disposidion, and erosion {(Randall 2000}, None of the plants
observed in the Secret Ravine stzeam system exhibit this type of biology.

The second category of invasive plant displaces native vegetation. Within Seczet Ravine {as
with other areas of California) this displacement has four effects: invasive plants “outcompete
native species, suppress native recruitment, alter coromunity structure, degrade or eliminate
habitat for native animals, and provide food and cover for undesirable non-native
anirnals”(Randali 2000). In Secret Ravine, examples.of how these effects currently influence
the stream can be observed inx the biology of the six listed invasive species (CalEPPC 1999):
medusa grass (Taeniathersim capwt-medusas), star thistle (Centurea
sofstitialis), Himalayan blackberry (Rubus discolor), edible fig (Fious
caricdy, teee-of-heaven (Ailanthus altissima), and fennel (Foendenlon
sulparé) (Holland 2000, per comm. S. Egan). The Medusa head
and yellow star thiste are currently replacing the non-native
annual grasses, that a century ago replaced the native perennial
bunch grasses. Recruitment of native plant species has all but
been eliminated in the grassland environment of the California
Central Valley and has experienced complete shifts in community
structure (Holland 2000, Randall 2000).

WWARERE oother example, the edible fig, tree-of heaven and fennel, have
STAR THISTLE ON SECRET in some locations of the Sierra Nevada dominated the canopyin
RAVINE the riparian zone changing community structure and degrading or

eliminating habitat for native animals (Randall 2000). Currently,
the invasion of edible fig, tree-of heaven and fennel have not progressed to this exeent in
Secret Ravine, but the management of these invasions should be a top managersent priority.
Additionally, Himalayan blackberry, a shrub seen throughout Secret Ravine can provide nesting
habitat to black rat (Ratur ratus), an exotic animal species and disease vector (City of San
Francisco 2000, Hickman 1996, Dutson 1974).
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Assesizient gf Stressors on FaltRun Chin ieret Raving r Connty, CA)
Today’s Vegetation Mining Era 1 Pre-Columbian
Dorminant Natoralized anmual grasses | Mining Natve bunch grasses
Crasses & and invasive forbs have activity in the | predominately Creeping wild
Forhs replaced nearly all native riparian zone | rye {Leyems iritfcoides)
‘ grasses in California: removed
Soft chess most pre-
(Bromus berdacensy, Colambian
Ripgut brome vegetation
(Bromns diadras), and provided
Medusa grass 41 arnple
(Taeniathernum caput-medwiad), | opportunity
Filaree for invasive
{Erodium botrys) plant
Wild letuce introductions,
(Lactuea serriols) &
Yeltow star thigtled
(Centurea solststialis)
Dominant Early seral community and | Mining Shade tolerant shrubs include:
Serub invasive species indicative activity in the | Ashes
of disturbance including: riparian zone | (Fraxious lavifolic),
Himalayan blackberry 4 removed Box ader
(Ratbres diseolor), Most pre- (Acer segundo var, califormicuni),
Button willow Colmbian Walnut
(Cephalantins ocidentalis), vegetation (Juplens bindwd), & Wild grape
Nettles and provided | (V7 california)
{Urtica dioica haloserivea) arnple
opportunity
for invasive
plant
introductions.
Dominant Valley oak Few Valley Nearly closed ¢anopy
Overstory (Qwereus lobard) osks (Quercns | dominated by
Fremont cottenwoods lobata) Valley Ouak
(Populus fremonti) {Owercus lobats)
White alder
{(Alnus rhombifolia)
Species of Concerry
Relible flg 42 (Frens caried)
Tree-of-heaven A2
{Ailanthus altissima)
Tevinel A1 Foenfanlunr vulgars)
A1~ Meduss grass (Toeniatheron caput-medusae), Himadayan blackberry (Rubus discolor) stax thistle (Cenfarea
solsiintalts) & fennel (Poeniculom valgase) have a class Al exotic pest plant designation, meaning they are
invasive in theee Jepson Regions or the more than half of California.
A2 - Bdible Fig (Fidus carieq) & Trec-of-heaven (Arlantbus altising) have a class AZ exotic pest plant
designation, meaning they are nvasive in three Jepson Regions os the more than half of Califormis.
A Jepson Region describes the flogstc provinces within California as described by The Jepson Mameal: Vigher
Plants of Coffernia (Fickman, 1., Ed., 1993). The Jepson Manual is a tonemic key providing 2
comprehensive treatment of the Hora of Califernia.
* . A forb is 2 Jow growing herb and the combination of forbs and grasses typically compose the ground
cover in many ecosystems.
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Assessment of Strecsors on Fall Run Chinook Satmon in Secret Ravige (Placer Conpty A}

We focused our analysis on Himalayan blackbersy because these woody plants dominant the
banks of Secret Ravine, creating most of the near shore fish cover for chinook salmon (Bishop
1997, Holland 2000, as per comtn. 5. Egan, Ecorp). However, the effects of blackberry were
mixed between the habitat value it provides Secret Ravine salmon and the possible erosion
caused by the replacement of native flora with blackberry. Therefore the decision was made
not to nclude itin the oversll tisk calculation.

Himalayan blackbeury (Rubus discolor)

The cultivation of Himalayan blackberry in California began in 1885 (Bailley 1945). Csginally
from Western Eurtope (Manz and Keck 1973), Rubus discofor had naturalized on the west coast
of the North America by 1945 (Bailey 1945). Today, on the west coast of North America,
Rabus discolor is considered an invasive weed and has been classified by CallEPPC a5 an Al
invasive weed {CalEPPC 1999). Rubus discalor is a woody shrub with prickly canes or brambles
which produce black, berty-like fruit (Hickman 1696). The Himalayar blackberry reproduces
via vegetative reproductions and sexual reproduction. Vegetative reproduction occurs when
the canes root at the apices’” of the cane stem and produce new stems (Amor 1974a),
Typically this is how established brambles of Rubus discolor reproduced, however some sexual
reproduction does occur. Rubas discolor produces bezrdes that ripen in the summer and fall;
sexual reproduction ocenrs via these besries. However seedlings require a sunny wet location
to germinate which often does not include the arez directly adjacent to the mature blackberry
bramble. Expermentally it was determined that seedlings receiving less than 44 percent full
sun died (Amosz 1974a). This indicates that most reproduction by Rubus discolor maybe through
vegetative segeneration and that sexual reproduction may occur primarily during pioneering of
new sizes.

Himalayan blackberties supplies a food source for foraging birds and mammals, including
people, as well as providing nesting habitat for birds and small mamrmals (Hoshovsky 2001,
Hickman 1996). Among the small mammals that wilize Bubus discolor for food and shelter
includes the roof rat {Ratus razus). This introduced mammal favors blackberry brambles and
can transmit disease (City of San Francisco 2000, Hickman 1996, Dutson 1974).

In Secret Ravine, invasive plants crowd out native flora that would, to 2 greater degree prevent
erosion and stabilize banks. However the greates stabilization afforded by native fiora
compared to the current plant assemblages found in Secret Ravine is unknown.

't An apices is a growing tip of 2 shoot. This includes the ends of canes and stems in the case of Rubus
discolor.
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But given this cavear, the biackberry brambles do prevent and decrease some 50} erosion
(Bishop 1997). “Vegetation can prevent soil erosion by 1) interception of raindrops Z) restraint
of the soil particles by toot systems 3) providing physical roughness slows water down 4)
enhanced infiltzation and 5) uptake (of water)” (Hickin 1984). Blackberry to some extent
prevents erosion through alf five of these processes. Also blackberry provides habitat value to
other animal species such as birds and mammals in the riparian zone. In addition to the
habiat value to tecrestrial animals, chinook salmon directly utilize the overhanging branches of
the blackberry 4s fish cover and habitat complexity. Secret Ravine has essentially no large
woody debris (Li 1999). Thesefore these overhangs are 2 main component of fish habitat
complesity within the creek. The question as to why Secret Ravine does not have a lotof
woody debuis is complex: related to the species composition of the ziparian area and the
amount of small sediment in the ereck system. In any case, many streams with heavy
infestation of blackberry have higher rates of woody debtis. In consequence, the habitat
complexity of blackberry provides a benefit to chinock salmon using Secret Ravine.

Given both the benefits and the costs of allowing Rubss discolor to dorninant the ecosystem has
been weighted by mote comprehensive studies of the vegetation of Secret Ravine. Both
Holland and Bishop suggest that Secret Ravine may benefit through the removal of blackberry
(Holland 2000, Bishop 1997). This may well be the case, however, it should be stressed that
before any management initiatives attemnpt to remove blackberry the question of what will
replace the species as the dominant shrub in the ecosystem should be investigated and how the
removal will be performed should be desailed. Other Al weeds in Sierra Nevadz foothills
canse detrimental effects that do change basic ecosystem function such examples as tll white
top (Lepidiunr latifoliun), atundo (Arundo donas), tamarisks (Tamarix chinensis, T. ramosissima, T,
pentandra, T. parvifiora) can reduce actual water available to fish or can choke a stream with
plants so fish cannot pass {Randall 2000). If 2 management approach replaced the blackberry
infestation with an even more dettimental invasive species then pethaps this would not be the
correct strategy. Also the process by which the plants are removed can cause mote harm than
good. The removal recommended must be done carefully; removal of vegetation from stream
banks can destabilize banks and cause significant sediment input if not protected duting the
rainy season (Holland 2000, Bishop 1997). A well thought out program may gain much for
the Secret Ravine ecosystem, but a second best management effort may be to prevent new
invasions by exotic weeds, than to fight invasive weeds fully entrenched in the Secrer Ravine
ecosystem (Randall 2000).
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Assersment of Stressors oy Fall-Run Chincok Salwen in Sevet Ravine ager Conty, Corl)

Appendix J: Stressor Risk Analysis and Characterization (MRRM)

Appendix J-1: Sediment

Risk Charactegzation for Sediment (MRRM)

Sediment Rapkings (Benthos)

Risk region C had an average of 0% survival, so a risk ranking of six was given. Risk region B
received a ranking of four since it had a 28% average survival and Risk region A was assigned 2
since it bad a 35% survival. Risk Regions D and E were both given fours based on
observations (B. Washburr and G. Webber, pets. comm. 2003}, A conservative ranking of four
was chosen since fine sediments are abundant, but actual spawning potential in these upper
rislk regions is most likely decreased due to higher slopes {Swanson, 2000).

Risk Region Rank (benthos)
A 2
B 4
C 6
D 4
E 4

FINaL RAMKS FOR SEDIMENT [N THE BENTHOS
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Sediment Rankings (Warer Column . Turbidity)

Risk Region Rank (water colusmmn)
A 2
B 6
C 2
D 2
E 2

FIaAL RAMKS FOR SEDIMENT IN THE WATER COLUMN

All risk regions scored SEV values of either six or seven except for Risk Region B. This
resulted in a risk ranking of two for ali risk regions besides Risk Region B. These SEV values
indicate that no (or very low) levels are occurting but that moderate physiological stress and
impaired homing may be affecting salmon migration and development. Risk Region B
contained turbidity levels that had the potential to result in approximately 30% mortality to
juvenile salmon. Thus, a risk rank of six was assigned to Risk Region B.

Risk Regions D and E did not have turbidity data and were thus assigned a rank of 2 based on
the fact that the average SEV value for the other three risk regions was less than nine {average
SEV equals ¢ight).
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Assessmment of Stressars on Falt-Ban Chinook Saturen in Secet Ravine (Plocer County, Al

Raw Data and Marhernatical Models for Analyzing Sediment in the Warer Column (Turbidiry)
Assumptions:
1 NTU = 1 mg/L, Maximuom duration of exposure = 2688 hours

Dates of residence:

Adults Juveniles Eggs
Septembes to December February to May November to February
RISK REGION  Site ID Sample Location Start Date gfj%
C DC6 " Secret Ravine @ Loomis Park 12412,/00 35
C DCé Secret Ravine {@ Loomis Park 12/12/00 1.4
C DC6 Secret Ravine @ Loomis Park 1/17/01 4.3
C - DCs Secret Ravine @ Loomis Park 2/13/01 12.7
o DCE Secret Ravine @ Loomis Park 3/8/01 45
C C6 Secret Ravine (@ Loomis Park 4/10/01 4.5
C >C6 Secret Ravine @ Loomis Park 6/1/01 2.6
C DC6 Secret Ravine @ Loomis Park 6/26/0% 3.6
C DC6 ) Secret Ravine @ Loomis Patk /1 /01 1.9
C DC6 Secret Ravine @ Loomis Park 8/25/01 29
C DCs Seeret Ravine @ Loomis Park 9/28/01 2.2
C DCG Secret Ravine @ Loomis Park 10/17/01 2.7
C BCo Secret Ravine @ Loomis Park 11/26/01 2.4
B (:S;;fgae Fizst Flush 11/3/01 139
SR at
B Miners First Flush 11/13/01 16.3
Ravine
B 5 Secret Ravine above Rocklin Road 3/9/02 8.0
B A Near Greenbrae Rd - Bardngton Hilis Drain 3/23/02 5010.0
B A Near Greenbrae Rd - Bardngton Hills Drain 3/23/02 4970.0
B 5 Secret Ravine above Rocklin Road 5/19/02 14.5
B 5 Secret Ravine above Rocklin Road 5/21/G2 28.2
B A MNear Greenbrae Rd - Barrington Hills Dran 5/21/02 2020.0
B 5 Secret Ravine above Rocklin Road 6/15/02 2.3
B 5 Secret Ravine above Rockiin Road 6/15/02 - 32
B 5 Seczet Ravine above Rocklin Road 5/18/02 22
B 5 Secret Ravine above Rocllin Road 10/ 3 5/02 1.1
B 5 Secret Ravine above Rocklin Road 10/15/02 1.0
A 6 Secret Ravine at Miner's Ravine 3/9/02 10.8
A 6 Secret Ravine at Miner's Ravine 3/9/02 16.8
A 6 Secret Ravine at Miner's Ravine 5/19/02 9.2
A [ Secret Ravine at Miner's Ravine 6715402 1.9
148
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Assersmrent of Stressors on Falt-Bon Chinook Satnron in. Secret Ravine (Placer Connty, CA)

e

RISK REGION
A
A
unknown
unkNown
unknown
unknow
unknown
unknown
unkaown
unknown
unknown
unkncwn
unknown
wOkown
unknown
unknown
unknown
unknown
unkenown
RRVHES A
unknown

G
Al
6
6

Site 1D
SR at Miner's Ravine
Miner's Ravine 21 SR

Secret Ravine at Miner's Ravine 6/15/02 20
Secret Ravine below Sewer Crossing 6/18/02 1010.0
Secret Ravine at Miner's Ravine 10/5/02 2.2
Secrer Ravine at Miner's Ravine 11/8/02 51.7
Sample Location Start Date TURB (NTU)
First Flush 11/8/02 517
First Flush 11/8/02 29.5
" Secret Ravine above Smaller Side Stream 12/11/01 2.5
Smaller Stream zbove Lower Pipe Being  12/31/01 81.3
Secret Ravipe above Larger Side Stream 12/19/01 34
Secret Ravine 20" below Side Strearn 12/159/01 276
Lazges Side Stream below Eower Pipe X-ing  12/19/01 191.0
Secret Ravine above Smaller Side Strearn 12/19/01 2.8
Secret Ravine below Lower Side Sweam  12/19/01 10.6
Smaller Stream above Lower Pipe X-ing  12/19/01 1780
Secret Ravine ~ 50M Below Ditch Outfall  3/23/02 450
Secrer Ravine ~ 50M Below Ditch Quifall  3/23/02 46.0
Seeret Ravine Beyond Sediment Trail 3/23/02 4.0
Secrer Ravine ~ SMm Below Ditch Qutfall  3/23/02 1600
Secyet Ravine ~ 5Mm Below Dirch Cutfell  3/23/02 1569
. Secret Ravine ~ 1M Below Diwch Cuefali  3/23/02 1925.0
Secret Ravine ~ 1M Below Ditch Qutfall  3/23/02 19100
Near Greenbrae Rd - Bargngton Hills Drain 5/19/02 37100
Seceet Ravine ~ 13 Below Ditch Ourfall  5/19/02 3010.0
Secres Ravine ~ 50M Below Ditch Qutfall  5/21/62 322
Secret Ravine ~ 1M Below Dith Guefali 5/21/02 182.0

Wm0 WS

SEDIMENT I THE WATER COLUMN (FURBIDITY) DATA

SEV (severity of il effects) = a + b*(log,x) + <*(log.y)
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Assesment of Stressors on Falt-Ren Chingoks Salmon i Secret Ravine (Plager Connty, )

The &, b and ¢ values are constants specific to the life stage; % is duration of exposure (n
hours) and y iIs concentration of suspended sediment (in mg/L).

Constants Aduolt Juvenile Eggs
a 1.68 0.73 3.75
b (.48 0.70 1.09
C 0.76 0.71 0.31
SEV values
Risk Region Adult Juvenile Eggs
A 8 7 8
B 7 11 7
C 6 7 6
D No dara No data No daza
B No data No data No data
SEV VaLuEs For TURBIDITY
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Agsesment of Stressars on FaltRan Chinook Sainion in Secret Ravine (Placer Connty, (Al

Appendix J-2: Flow

Risk Characterization for Flow (MRRM)

Flow Rankings (Benthos and Water Column)

All tisk regions had critical depths below 24 cm (ranging from 4.95 cm in risk region C to
22.25 ¢m in risk region B) and thus were assigned a rank of six for the water column.

Risk Regions DD and E had calculated critical depths of 15.82 em. They were both assigned
rank of four in the benthos based on the optimal spawning depths (Allen et 2l 1998). Risk
Region € received a rank of six for the benthos since the estimated critical depth (4.95 cm) was
well below 10 em. Risk Regions A and B both had relatively high critical depths (20.27 cm and
22.25 cm respectively) and were thus assigned risk zanks of two.

Risk Region Rank (water column) Rank (benthos)
A 6 4
B d 4
I 6 6
D 6 2
E 6 2
FINAL RANKS FOR FLOW
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Assexoment of Stressors on Falk-Run Chinsok Sabwmen in Secret Ravine (Plocar Connty, CAY

Appendix J-3: Morphology
Risk Characterization for Morphology (MRRM)

hol nkings (Benthos and Water Column

Risk Regions A and B both had percent pools by length (PBL) between 20% and 30%. A dsk
rank of 6 was therefore assigned to both the water column and benthos for these risk regions.
Ranks for Risk Regions C, D and E were extrapolated from the percent pools reported for
Risk Regions A and B. The average percent pools by length was estimated to be very low
(16%). This resulted in a risk rank of 6 for ali three of the upper risk regions.

Risk Region Rank
A 6
B 6
" z
D 6
£ 6

FrnaL RANKS FOR MORPHOLOGY FOR THE BENTHOS AND WATER COLUMN
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Appendix J-4: Temperature

Risk Characterization for Ternperature MRRM)
Temperature Rankings (Benghos and Water Column)

The available data for Risk Region B reveals that water temperatures have not risen to
temperatures high enough to threaten egg development and survivability for chinook salmon.
Risk Region B indicates that the emperature zange for November through February ranges
from 6.1~ 11.2 °C. This indicares that Secret Ravine temperatures are well undes the 14.5°C
threshold, and thus receive a rank of zero for the egg/yolk-sac fry life stage. The final rank for
the benthos habitat of this ife stage is zero, or no 1sk. The available data for Risk Region B
reveals that water temperatures have not risen o temperatures high enough to threaten
j\}vemle development and survivability for chinook salmon for the months of February, March,

_ and April. Al of these months show temperatures below the maximum weekly temperature of

15.6 °C. In May, however, the mean temperature of Risk Regions A and Eis 17.4 °C. This
valie indicates risk to the juvenie Lfe stage in Secret Ravine.  Also the available data for Risk
Region B reveals that water temperatures have risen to temperatares high enough to threaten
adult migration and survivability for chinock salmen. Risk Region B indicates that the
temperatore range for September through November is 11.2 - 19.0°C, while October has 4
temperature of 17.9 °C and thus receives a rank of 2. September has a temperature of 19.0 °C
and thus receives a zank of 4. To generate the rank for the water column habitat, the most
eonservative monthly rank for the adult and juvenile life phase was assigned. The final rank
for the water column habitat is 4.

Life Stage Final Rank
Egg/Fry 0
Juvenile 4

Adult 4

SuMMARY TABLE OF FINAL RANKS FOR TEMPERATURE
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ssecsment of Stressors on Fall-Run Chinco, woi. i1 S wine (Plager County, CA4)

Site Sub-watershed E J A
Confleence A 0414
Secrer Court B 0Dj414
Dias Lane ' C 0144
King Road D 044
Rock Springs Rd. ‘ E . Gl4]4

SUMMARY TABLE OF EINAL RANKS ACROSS THE RISK REGIONS
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Appendix J-5: Altered Riparian Vegetation

Risk Characterization for Altered Riparian Vegetation (MRRM)

Altered Riparian Vegetation Rankings (Benthos and Warer Coluinn)

In the context of the terporal condition of Seeret Ravine, the vegetation composition has
changed considerably over the last century and the quality of the habitat has been degraded in
compatison to pre-Columbian California. Overall, the conditon of Secret Ravine in the
broader context of foothill streams maybe evaluated as fair. The creek has a fair depree of
ripatian cover, a fair degree of riparian zone extent, and only a few areas where the tipatian
zone nartows to less than 2 100-foot buffer. Within the watershed itself, however, gradations
in riparian zone extent, areas with 2 ripatian zone less than the asczibed riparian buffer of 100-
ft, may indicate gradations in vegetation quality between risk regions. Assigning of ranks used
these gradation i riparian buffer to evaluate whether the risk region had a 2 or 4 rank.

Risk Region Incidences of Lengthof Ranks

<100 ft Incidence
(feet)
A 3 3935 4
B 1 323 2
C 1 281 2
D 3 855 2
E 1 201 2
8595

SUMMARY OF INCIDENCES OF OVERLY SMALL RIPARIAN ZONE EXTENT
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Appendix J-6: Reduced Access
Risk Characterization for Reduced Access (MRRM)
Reduced Access Rankings (Water Column)

Risk Region B received a six because it contains several beaver dams that are difficult to pass
for most fish in both high and low flow conditions, in addition 1o what is considered a very
prohibitive batrier in terms of reduced access for adult fish. This barrier consists of "cattle
wire fencing strung across [the Sierra College Boulevard underpass] in triplicate in most places”
with 4xd-inch holes not lined up with each other, making it impossible for 2 fish with the
ability to weigh up to sixty kilograms, to navigate through (B. Washburn pers. comm. 2003).
Surveyors confirm that they have seen salnon aggregating downstream of this obstruction
behind Sierra College, north of Rocklin Road (G. Bates and B. Washburn, pers. comm. 2002).
Indeed, the count records for the past six years seem to reflect this trend, as given below.
Complete count data is located in Appendix M-1: Reduced Access.

Risk Region A contains a higher density of closely spaced beaver dams, but only two that pose
problems under low flow conditions. However, Risk Region A contains several barriers,
including an old concrete apron, responsible for creating one of "the more noteworthy deep
[1st class] pools throughout the reach” (Vanicek 1993). This risk region also contains the
highest concentration of known spawning sites.

We assigned Risk Regions C, I and B '0s’ based on lack of available data, although there are
anecdotal accounts that beaver darns were seen up in the lower extrernes of Risk Region E in
the fall season (Licberman, S. pers. account, Rock Springs Road toxicity sampling site, 2002}
Big boulders and large woody debris also characterize the upper risk regions, factors that
would normally yield excellent flow conditions, if it were not for meager suitable substrate.
Below are the tables that we used to determine passage via the *150%' rule.

Risk Region Rank
A 4
B 6
C ¢
D G
E 0

Emaat BArNES FOR REDUCED ACCESS
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Raw Data for Characterizing Toxicity in the Benthos

Sumrpary of 10-day Hyalells sediment toxicity test conducted on Dry Creek

samples collected 5 December 2002

Treatment Growth® Mortality® l
(mg/surv indiv} {0}
X se X se
ILaboratory Control 0.121° 0.012 6.3° 4.0
Confluence Eureka & Sunrise Road ‘ 0.213 0016
Secret Court 0.173 0.025
ras Street 0.192 0.021
King Road 0.188 0.020
Rock Springs Road 0.179 0.047
Quality Assarance Sample
TFreatment Growth? Mortality® %
{mg/indiv} (Yo
b se
Control Duplicate: DIEPAMHR 0.119 0.022

1. Test inidated on 24 December 2002

2. Highlighted areas indicate a significant increase in morwality or decrease in growth when compared to the
labotatory cantzol. The growth and mortality endpoints wese analyzed with Dunoett's Test (p<0.05).
P. The laboratory control met the criteriz for test accepiability.

SUMMARY TABLE FOR TOXICITY TESTING
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Assessment of Streriors o Fall-Run Chinoek Sabuon in Seet Ravine (Flacer Connty, € Al

Appendix J-8: Metals

Risk Characterization for Metals (IMRRIM)

Meials Rankings (Benthos)
Lead

Since all the tisk regions exhibit Pb values well over the National Recommended Water Quality

Critetia for freshwater (2.5 ig/1), all of the risk regions pose a chronic threat to chincok
salmon. All risk regions therefore receive 2 rank of 6.

Risk Region _ _ Pb(ug/L) EPA Rec. CCC (ug/L)

A | 36 . 25
B 270 25
c 83 . 25
D 56 2.5
E 420 ' 2.5

FINAL RANKS POR EEAD

Copper

Since all the tisk regions exhibit Cu values well over the EPA’s Nadonal Recommended Water
Quadity Criteria for chronic exposure to copper (9.0 g/ L), all of the risk regions pose a
chronic threat to chinook salmon. Al risk regions therefore receive a rank of 6.

Risk Region  Amount Cu (ug/L) EPA Rec. CCC (ug/L)

A 83 4.0

B 520 9.

C 230 9.0

D e 180 3.0

B 760 9.0
Froial Ranes ror COPPER

Zing

Since all che sk regions exhibit Zin values well over the EPA’s National Recommended Water

Quality Criteria for chronic exposure to copper {120 Jtg/Ly, all of the isk regions pose 2
chronic threat to ehinook salmon. All risk regions therefore receive a rank of 6.
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Sexsitent 70 vt Fell-Bun Chingofs Salwron tir Secref /i lacer.

Risk Region  Zn(ug/L) ~ EPA Rec. CCC (ug/T. tanl
A 280 120 Bl
B 2300 120
C 430 120
D 210 120
E 1090 120

Hrnar RANKS FOR ZINC
164
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Appendix J-9: Food Supply
Risk Chatacterization for Food Supply (MRRM)
Food Supply Rankings (Water Column

The amount of riffie habitat available to invertebrates Is also important. Riffles aze the most
important habitat for benthic invertebrates because they are produced there and live thexe
(OCC 2001). In Secret Ravine siffles have been characterized as low in abundance and in
quality across the entite creek {Li and Flelds, Jr. 1999). Consequendy, #isk to salmon is
increased if suitable imvert habitat is not available. Due to the similarities across the creek, the
same rank should be assigned across all risk regions.

In light of the above analysis, food supply was ranked as 2 for all risk regions. The percentage
analysis and feeding habits of juveniles indicated that food supply should be ranked as zerc
because there is minimal tisk associated. But the quality and abundance of ziffles in Secret
Ravine increases the risk of a depleted food supply. Subsequendly, all risk regions were given a
rank of 2 for food supply.

From the sampled investebrate assemblages, the percentage of edible invertebrates was
caleulated (Table 2). In Risk Region A 62% of the invextebrates 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 (93%) was used.

Risk Region A Risk Reglon B Risk Retion C RED]RRE
200 2000 1939 2001 2050 905 200 2000 1988
# of inveriebreles ro data nodala § nodats nogate § nodala
feund s b7 | v |9t Lt b ] cotedea) P® | ootiersen] ecterted
# of edible .
invertebrates 485 214 §12 5% 74T 751
o edible im 82% : B5% §3% £3% 53%
subsenuent rank 2 2 2 2 2

PERCENTAGE OF EDIBLE ENVERTEBRATES ACCORDING TO RISX REGION

Raw Dara apd Mathematical Models for Charactedzing Food Suppiy in the Water Column

To charactetize the food supply in Sectet Ravine, an understanding of recent benthic
macroinvertebrate populations was needed. Two studies that spanned from 1999-2001 weze
atilived: The benthic macroinvertebrate fauna of Secret Ravine Creek, Placer County,
California {Fields, Jr. 1999) aad the Benthic Macroinvestebrate Counts performed by the Dry
Creek Conservancy (unpub, DCC 2001). W.C. Fields, Jr. performed his stady on September 3,
1999, where he analyzed six sites throughout Secret Ravine. The Dy Creek Conservancy
pesformed their studies in 2000 and 2001, where four sites in total were analyzed. Both counts
were conducted using California Stream Bioassessment Protocol, therefore all samples were
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ssessmment sors on FallBun Chin alwon in Secret Z acer (Cou

taken within the riffles of Secret Ravine. Consequently, data from both studies were combined
for this analysis.

Sampled sites were separated into groups according to their appropriate subsection of the
creck (Table 1). Risk Region A had 5 sample sites, Risk Region B had 3 sample sites, Risk
Region C had 2 sample sites, and Risk Region D and E had no sample sites.

Dry Creek Conservancy | Fields, Jr.
2001 2060 1999
Sampled Sampled Sampled

aC R
Downstieam o

[Dominguez Rd

D
sy LGSR e ey PRI MG
D

LOCATION OF SITES SAMPLED FOR BOTH STUDIES

P
G

For each risk region of the creek, invertebrate counts from all representative sites were
combined. :

Tt was determined which of the sampled invertebrates were a food soutce for juvenile chinock.
O the aforementioned food sources, all were found except copepods and water fleas.

From the sampled invertebrate assemblages, the percentage of edible invertebrates was
calealated. 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, thetefore the
average percent of edible invertebrates (63%6) was used.

In ozder to charactetize each risk region farther, it was proposed to normalize each edible
invertebrate percentage by the percentage of riffle found in that risk region. This idea proved
to be ineffectasl because percent riffle could only be caiculated for Risk Region A and Risk
Region B. An average percent riffle would have to be used for the upper three regions.
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Assesyment of Stressors on Fall-Ran € “hincok Salmon in Seerst Ravine, (Plecer Coynty, Ced)

Essentially every region would be multiplied by the same factor, not helping i the
characterization process.
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Assesement of Str i Fall-Run Chino atmen in Seoret Rovine (Ploger Connty, CA)

Appendix J-10: Predation

Risk Characterization for Predation (MRRM)
Predation Rapkings (Water Colurmn)

Spotted bass have been found throughout the Secret Ravine watershed meaning that no tisk
region will be assigned a value of 0 for fish predation. The upper sections of Secret Ravine
(Risk Region C, Risk Region I3, and Risk Region E) rended to have local abundances of bass
and sanfish, however the habitat quality for spotted bass decreases as the stream decreases in
size and increases in slope (Swanson 2000, Tirus 2003 unpublished). Fot this reason and the
direct observation of this change in fish community by Rob Titus, the rank for fish predation
was given a 2 for Risk Region C, Risk Region D, and Risk Region E.

Having established that the creek located closest to the confluence tends to contain more
abundant spotted bass, these risk regions may be the location where the malority of predation
by fish occurs. Therefore, Risk Region A and Risk Region B were evaluated using a “snap shot
in time” of the predation of sported bass on juvenile chinook (See Appendix P). The
predation model predicted a 7% to 14% percent reduction in salmon biomass given two
separate population scenarios based on fish count numbess from 1999 and 2002. Though
rough estimates, these numbers indicate that for those areas of Secret Ravine where spotted
bass are abundant 2 ranking of 4 should be assigned.

Risk Rank Assigned for Water Column Habitat
Regions ‘

A

B

C

D

E
FRIAL RANKS FOR PREDATION

SR ST SU R - N

Rew Data and Mathernatical Models for Charactegizing Predation in the Warer Column

" Possible Predation of Juvenile Chinook Salmon (Oﬂlcor]z_;mchus tshawytscha) by
Spotted Bass (Mrcropterus puncrulatus)

The data provided by Dr. Rob Titus of the California Fish and Game contained a biomass

estitnation of spotted bass and a population study of out-migrating chinock salmon. The
results of his study of Secret Ravine are summarized in Table 1 and Table 2.
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Assesyomens of Stressory on Folt-Ban Chinoole Salvan in Secret Ravine (Placer Connly, CAj

“Biomass of Sacramento pikeminnow and black bass — primarily spotted bags — was estimated
in a 30 m (177 m® section of Secret Ravine upstream from the Bast Roseville Patkway crossing
on 28th October 2002, This work was done as a field exercise with the California State
Univessity, Sacrarnento fishery biology class. Abundance of these species was estimated with
the two-pass removal method with use of electrofishing. Abundance estimares were then
multiplied by the observed mean weight of each species 1o estimate biomass” (Attributed w

Titus 2003).

Biomass of Spotted Bass Oct. 2002 (Mimopterns punctilatus)
The section of Secret Ravine studied 30 m (177 m®)
Number of spetted bass 95
Average mass of bass observed 26 g
Total biomass of the stream section 2506 g
Biomass density of spotted bass 14.2 g/ m’

BI10MASS OF SACRAMENTO PIREMINNOW AND BLACK BASS

“The gear to catch juvenile salmon was 2 5-foot diameter rotary £o1ew trap, located at the
confluence of Secret Ravine and Miners Ravine and fished from November 6, 1998 through
June 2, 1999, and from January 9, 2000 through June 8, 2000™ {Attributed to Titus 2003).

juvenile Salmon Caught

1999 _ 2000
Janmary G 5
February 658 103
March 1038 52
April 1375 57
May 1513 184
June 4 0

SCREW T'RAP CATCH OF JUVENILE SALMON

These data sets provided the basis of the analysis of predation on salmon by non-native fish.
The analysis concentrated on non-native fish for two reasons: spoteed bass dorsinate the Jower
region of the watershed where the majority of the spawning habitar exists and salmon
coevolved with the native fish in this environment and presumably have effective behaviors to
minimize the consequences of this predation. The data sets, on the juvenile salmon and
spotted bass population in Secret Ravine, are incomplete therefore projections filled some data
gaps for the sake of this snap shot in time apalysis. The analysis calculates three projected
values the amount of chinook salmon hatched in Secret Ravine, the amount of biomass these
salmon would grow in Secret Ravine, and the amount of biomass the number of spotted bass
observed in the creck would be expected to consume.
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Assessment. of Stressors op Falt Rewr Chinook Sabwon in Seret Rawine (Placer Connty, CA)

Projecting Juvenile Salmnon Biornass for 2002

"The screw trap study on Secret Ravine contained two years of data on the creek. One of these
years 2000 was further investigated to see whether the crash in the Secret Ravine population
was consistent with trends in the larger system. The Chipps Island data sampled the
population of fish that the Secxet Ravine salmon joined in the Bay Delta estuary and this data
represents the most complete information readily available on the estuary. The salmon
population in 1999 in the Bay Delta system appeared to reflect trends emergent in four out of
the last five years (Figure 1), while the 2000 data seerms to be indicative of a population crash in
the salmon stocks. Therefore, the 2000 population were excluded from the analysis. This
created 2 problen. With only one year of data and ne way to quantify the population of
salmon in Secret Ravine in 2002, the analysis could only investigate one year of dara 1999 and
the bass population was unknown. To overcome this problem a projection of juvenile chinook
for 2002 was genexated.

Two populations of animals in the same ecosystern may not always exhibiz the same rends in
abundance from year to year. However resident populations tend to remain more stable in
comparison to migrating populations. For this reason the population estimate of spotted bass
in 2002 was projected back to 1999, but direct use of the salmon populations of 1999 for 2002
did not seem wise. So in consequence, it was decided to wy and project the juvenile salmon
biomass fot Secret Ravine in 2002 using a larger system, Bay Delta estuary, with data in 2002 as

a model.
Average Catch Per Unit Effort for March through
June in Five Different Years at Chipps Island, Bay
Delta
20.00
Z 15.00
i
S 10.00
7
[
Iéa 5.00 &
© :
0.00 =i i S
4/1-4/15  4MB-4130  5M-5A5  SMBEB31 6/1-6M5  BM56/30

REAL TIME MONITORING DATA FROM DEPARTMENT OF FisH AND GAME, Bay DELTA BRANCH
Figure 2 shows the real time monitoring data from Department of Fish 