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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.

CHANGES 14 DOMINANT VEGETATION TH RIPARIAN CORRIDOR OF SECRET RAVING

135

EDAW

Comments and Responses to Comments on the Draft EIR

2-210

Rocklin Crossings Final EIR
City of Rocklin


Sacramento
Line

LaneG
Text Box
EDAW                                                                                                                                                                     Rocklin Crossings Final EIR
Comments and Responses to Comments on the Draft EIR             2-210                                                                                   City of Rocklin                                                       


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 and Game, Bay Delta

Branch. The real time system provided the fishing statistics, catch per unit effore, for Chipps
Island from March to June for 1998 ro 2002, Trawlng has been conducted at Chipps Tsland
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Assessment of Stressors on Fall-Ruy Chingok Salzron in Seere! Ravine (Placer Connty, CA)

since 1976, in most years from Aptil through June during peak fall run out-migration. The
Chipps Island data sampled the population of fish that the Secret Ravine salmon joined in the
Bay Delta estuary and this data represents the most complete information readily available.

We used the ratio between the populaton values observed in Secret Ravine in 1999 compared
1o the Jarger system of the Bay Delta (o translate the population numbers for the Bay Delta in
2002 into estimates of the number of out-migrating chineok salmon in 2002 in Secret Ravine.
Figures 2 and 3 show the data trends at the estuary and the data simulated in Secret Ravine for
2002. Comparing the peak Qut—mlgzauon petiod in Secret Ravine to the peak out-migration
petiod in the estuary generated the ratos used to translate migration at the Bay Dekta o
estimates on Secret Ravine. Then by working back from the peak vut-migraton, two-week
averages for the Chipps Island data was cogrelated to the preceding month in Secret Ravine.

CPUE For 1999 and 2002 for Out-Migrating Chinook
Salmon at Chipps Island, Bay Delfa

BRI
5
o
£~
fer]
(=
£
w
=
i
st
L)
e
[+
[
4/1-4/15 4/16-4/30 5/1-5/15 5/15-6/30
Months

AVERAGE CATCH PER UNIT EEFORT FOR 1999 AND 2002 FOR Crapps IsLaND, Bay DIELTA FROM THE REAL TIME DATA
SET.

171

EDAW

Rocklin Crossings Final EIR

Comments and Responses to Comments on the Draft EIR 2-246

City of Rocklin


Sacramento
Line

LaneG
Text Box
EDAW                                                                                                                                                                     Rocklin Crossings Final EIR
Comments and Responses to Comments on the Draft EIR             2-246                                                                                   City of Rocklin                                                       


552, ¢ of Strecior i Ban {hin 4 i Searet Ravine cer.

Projected Population for Secret Ravine Using a Ratio of
Secret Ravine Population and Bay Delta Daily CPUE

Number of Fish

January February  March Aprit May June

ACTUAL AND PROJECTED INITIAL POPULATIONS OF OUT-MIGRATING JUVENILE SALMON FOR SECRET RAVINE N 1999
AND 2002,

Salmon Biomass

The projected biomass of salmon in the stream during the spring months of March to June
came from the integration of five different types of data: screw trap data from the confluence
of Seczet Ravine in 1999, projection data from 2002, a growth function from the San Francisco
estuary, monitoring datd of cut-migrating juvenile numbers from daily monitoring done by
midwater trawl by Califoraia Fish and Game, and Bay Delta branch and juvenile survival rates
developed by Nationat Marine Fisheries for sub-yeading chinook salmon.

So the Secret Ravine screw trap data from 1999 and the projected 2002 data was used 1o
estimate the numbers of juvenile fish hatched in Secret Ravine. The raw screw trap and
projected screw trap data was then corrected for the size of the trap and the hours of operation
(Table 3). Roughly these correction factors mean that the monthly screw trap sample
represented one eighth of the juvenile salmon out-migrating from Secret Ravine.

Gear Secret Ravine Conditions Correction Factor
Screw Trap Diameter = 58t Creek Width = 15ft 2% sexew trap sample
Fished 40 Houzs a Week Continuous Migration 4 * screw trap sample
TO ESTIMATE THE POPULATION OF OUT-MIGRATING SALMON A CORRECTION FACTOR DUE TO GEAR SIZE AND HOURS OF
OPERATION WAS (ISED.
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" Assesoment of Stressors on Falt-Rus ¢ “hingok Sabwon in Secret Ravine (Placer Comnty. $A)

To project the initial numbers of fish emergent in Secret Ravine, a sutvival of sub-yearling
salmon from the Draft Biological Opinion conducted by NMFES on the Columbia River was
necessary (NMFS 2000). This value of .599 came from the mean survival of fish from 1994 o
1999 through the pool reach prior to any dam passage. By dividing the corrected sCrew trap
sample numbers by this survival valee, an initial number of fish was approximated.

FNITIAL POPULATION Crpsoos Samon = CORRECTED SCREW TRAP INUMBERS/.59%

BOUATION 10: DETERMINING IMITiaL POPULATION OF CHINOOK SALMON 1N SECRET RAVINE (NMFS 2000)

Table 4 reports the initial population of fish in Secret Ravine for 1999 using the corrected
screw tyap values and the survival value. The next step in the salmon biomass assessment was
to determine the median age of the fish in Secret Ravine. The MacFazlane study indicates that
the average age of a salmon entering the San Francisco estuary was 13622 days and given that
it takes approximately a month for the fish to reach the estuary, the median fish age in the
creek is 106 days (MacFarlane 2002). Once the median age was determined the injtial
population was ‘grown’. Using Fquation 2 developed by MacFarlane relating growth rate to
age, the biomass of the initiat population was determined.

Mass of Salmon=2.68+.029 * (Age in Days)

EQuaTion 11: JUVENILE CHINOOK SALMON GROWIH RATE (ATTRIBUTED MACFARLANE 2002)

1999 Sample  Cosrected Sample Inital Population  Age(d) Weight(g) Biommass(g)

February 658 52064 8782 15 3115 27,356
March 1038 8304 13854 45 3,985 55,208
April 1375 11000 18352 - 76 4,884 89,630
May 1513 12104 20194 106 5.754 116,194

Total: 288,387

SAMPLE VALUES, CORRECTED VALUES, AND INITIAL PORULATION VALUES FOR 1999,

2002 Projected

Sample  Corrected Sample Initial Population Age(d) Weight(z) Biomass(g)

February 14 116 193.4109 15 3115 602
March 578 4627 7719.116 45 3.985 30,761
Apsil 766 6136 1022613 76 4,884 49,944
May 953 7625 1272147 106 5.754 73,199
Total: 154,591

PROJTECTED VALUES, CORRECTED VALUES, AND INIFIAL POPULATION VALUES FOR 2002,
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Assesgment of Stressors on FallRun Chingok Salwon in Seoret Rayine (Plager Connty, CA)

Biomass Consumed by Spoteed Bass

The consumption of salmon by spotted bass utilize several soutces of information, the biomass
survey on Secret Ravine from the Titus suzvey and consumption rates of salmonids by bass
based on weight from a study by Vigg. The amount of juvenile salmon consumed by small
mouth bass on the Columbia River ranged from 1% to 7% of the overall diet of the fish and
the overall diet of the fish 15 .02870f prey per day per gram of body weight (Vigg 1991). The

" spotted bass, a closely telated fish, exhibits similar biclogy to the small mouth bass; indeed, in
sorhe California stteams, the small mouth and spotted bass hybridize, so the use of these values
seerns justified (Dill 1997). Given the weight of the spotted bass and the 97 fish in the 30
meters of Secret Ravine surveyed, the consumption of the spotted bass was calculated (Table
1). The section surveyed, of Secret Ravine, only includes a small section of the lowet xeach of
Secretr Ravine where spotted bass is the dominant predator. In consequence to estimate the
consumpticn value for the entire lower reach the biomass consumed was norraalized for the
8,763 meters of the lower reach or risk regions A and B.

Spotted Bass Consumption

of Salmonids (g)

1% 4% %
March 7,302 29,210 51,117
Aprd 7,067 28,268 49468
May 7,302 29,210 51,117
June 7,067 28268 49468

COMNSUMPTION OF SALMONIDS BY SPOTTED BASS GIVEN THE PROJECTED ABUNUANCE OF BASS 1N SECRET RavVINE,

Percent of Tuvenile Chinook Salmon Consumed By Spotted Bass

Once the consumption rates and the biomass of salmon have been calculated, the reducton of
chinook salmon can be estimated. For the 1999 population of salmon, the effect of the 2002
pepulation of bass would be approximately 8% to 53% reduction. Additionally, if the salmon
population of 2002 followed the same trends as observed in 1999, which the zeal time cut-
migration data seem: to indicate, then the rate of consumption could be from 14% to 98% of

the total population. -
Salmon Consumed/Biomass Juvenile Salmon
Consumption Rate 1995 ) 2002
1% 8% S 14%
4% 30% - B6%
7% ‘ 83% 98%

THE PERCENT REDUCTION OF JUVENILE SALMON BY SPOTTED BASS PREDATION 1999 & 2002
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Assessprent of Stressors on Fa/tRuy Chinonk Satmor in Secret Ravine {(Placer Connty CA)

For the MRRM and the SDRM, the lowest percent consumption rate (1%) by spotted bass
scems apptopiate for two reasons: the relatively small size of the spotted bass {26 g) mean that
the amount of larger prey should be a low percent of the bass diet and the cool temperatares
of the creek that tend to depress bass activity. This rate was calculated for the years of 1999
and 2002 and compared with the estimated initial biomass of chinook salmon to produce the
8-14% zates reporied in Table 7.

175

EDAW

Rocklin Crossings Final EIR
Comments and Responses to Comments on the Draft EIR 2-250

City of Rocklin


Sacramento
Line

LaneG
Text Box
EDAW                                                                                                                                                                     Rocklin Crossings Final EIR
Comments and Responses to Comments on the Draft EIR             2-250                                                                                   City of Rocklin                                                       


¢ ¢ ¢ i ¥ - jmsomiuag usi Aq wopepal %
4 . Z 4 ¥ 1=UROTY0T IDIRM, am;

2.
z z z 4 4 g=soquag £1ddng paog -
Z 4 4 4 4 =UTIRO") J9IE4)
9 g g 9 g j=s0qiiag — -
0 ¢ G 9 4 Q=UIRCT) 1938, =
9 z P 9 z {=sOUIURY fapxor, m
0 g 0 9 i =BUnOTy 157840, -
0 G 0 9 ¥ [ =SSO0 g

85§57 SOTPR
0 G 0 9 4 L =UWnOD) J9TEM Y PAIPY
Z Z Z 4 ¥ T=soyIag
7 7 7 z ran I Sawner S wonends p, veuedpy pariy
v 4 4 4 4 i armeradwia ], =
¥ ¥ ¥ ¥ ¥ [ty 1iem ,w.
9 9 9 12 9 = SOIUag Hopdion w.
9 9 9 ¥ 9 | U0 53840, =5
4 T 9 ¥ ¥ |=seyiusyg .
9 9 9 9 9 T=UGm[O7) JAIEM,
¥ ¥ 9 ¥ z j=soquuag soompag
4 Z 4 9 z 1=UUMOT) 19785, '
g a o} g Ad
uorday STy
UONEZIIOBIBYT) 1ONTL J08530g 4ro8men

UOREZI0Erey ) JsTy Jossong ¥y xmpusddy

EDAW

Comments and Responses to Comments on the Draft EIR

Rocklin Crossings Final EIR

City of Rocklin

2-251


Sacramento
Line

LaneG
Text Box
Rocklin Crossings Final EIR                                                                                                                                                                     EDAW
City of Rocklin                                                                                   2-251             Comments and Responses to Comments on the Draft EIR



QAN sseany pasupay pue (WY S pue g 49oroydsopy 107 sasdfeue oy Ur pasn seA B3RP STUT

e1e(] Aoaing 1eNGEH JHOOH 1T pusddy

| Rocklin Crossings Final EIR

EDAW

City of Rocklin

2-252

Comments and Responses to Comments on the Draft EIR


Sacramento
Line

LaneG
Text Box
EDAW                                                                                                                                                                     Rocklin Crossings Final EIR
Comments and Responses to Comments on the Draft EIR             2-252                                                                                   City of Rocklin                                                       


LS
£6°0
L9
08

090
o

o0
P14
A
L80
fAdE
G
LG
090
er0
]
Lv'Q
080
o)
g0l

90
£L0
00Z
80
0se

0re

080
(a4t
951

669
evl
SR A
Tee
9%
1474
£98
96e
£es
yeL
il
e
9z
LE6T

61
82
U821
'St
¥4
T
§08
6'8L
851
L5y
98¢
:RAS
EL
Se

A9 €903% 200Z/€1/8
TOOAZI0HE 200Z/CE/8
AT 190§ 2002/¢1/8
TOC09W™s Z00T/EL/8
ATY 45037 2002/92/L
TOOAFE0IS TO0Z/8C/ L
NI L5037 2002/8T/L
TOQJ9S0IS ZO0T/82/ L
A4 G608 Z00E/82/L
MO $SOHS 2002/82/4
20 €S0598 2002/82/L
NI 250338 2602/82/L
A0M LSGFTS 2002/9T/L

NI 0SC578 T00Z/8T/L

AT G0IS 200282/ L
NI 8¥0378 2002/82/L
AT LP03s 2002/82/L
N 9¥01IS 2002/8C/ L
Ar SIS T00T/82/L
NIIY #PO3S 2002/87/L
JATE €903 2002/82/1
NI TP 200T/82/4
TCOI 038 TOOE/8Z/L
N Op033s 2002/82/L
AN GECI*® Z00Z/82/L
TOOISE0HS 200T/82/L
NI L5039 200Z/88/L
AT 9€037 2O0T/8%/L
FOOASL0I T00T/8T/ L

mdagy aferoaywmfuey sddy (1 neQ

090
€&ro

Sl
iz

NITY PEONS Z002/82/L
IS 50 2007/82/¢

€60
et
£
[TAY
XA
(AN
oo
8%
080
AR
0T
A
[aat]
a¥0
001
£90
YA
tl'G
80
Le'G
AN
0ge
€90
0470
LE0
et
£ro
ot
L
£E'e
LBC
05'C

L061
¥z
eI
¥08
Sl
[A4R
LE19
¥ 0T
868¢
it
[Br4
081
5L
12¢
g0e
1661
862
868
% 44
8009
409
44
L8
L8
62T
LTy
G'ed
§'98
15t
£Le
6'8¢
el

NI 28083 Z002/82/4
FOOL LRI 2002/82/L
NIYE 0€037s 2008/52/L
DI 6T0Fs 200T/5T/L
TOOJIET0IS Z00T/SE/ L
AT 1203 Z00T/ST/L
NIYY 9203 T002/S2/L
TOOJSZHITe Z00Z/Se/L
N P03 2002/52/L
ATd €208 200z/5Z/L
OO0 TOOT/S2/L
NIY 18037 200T/S2/L
ATY Q2GS Z00z/ST/ L
A0 610338 2007/52/L
TOOQIRIIS 2002/52/L
AT L1057 2002/52/L
TOOJSI0S 2002/5¢/L
DNIY G103 2002/52/L
ATH #1035 2002/SE/L
N €103 2002/52/L
TOOLTINS TO0E/S2/ L
TOOd L10FS TO0T/ST/L
NI 010378 Z00Z/52/L
ATd 6003Is 2002/52/L
N 80037 200T/SE/L
TCO DI ZO0T/ST/L
478 9D0FFs Z00T/S2/L
TOOJIS003™ 2002/52/1
N F00JS Z00Z/5T/ L
AT 0038 2OCZ/SE/L
NITH 2003 2002/5T/L
A0d 160878 T00Z/52/1L

ydaq s8emayipBuey 2dA1, (f areqy

EDAW

Comments and Responses to Comments on the Draft EIR

Rocklin Crossings Final EIR

City of Rocklin

2-253


Sacramento
Line

LaneG
Text Box
Rocklin Crossings Final EIR                                                                                                                                                                     EDAW
City of Rocklin                                                                                   2-253             Comments and Responses to Comments on the Draft EIR



JFY L7138 Z00T/L1/8
OOJ9Z1S TO0T/L1/8
NOY SZ1IE Z002/L1/8
ANd LIS T00T/E1/8
N £21238 TO0E/€1/8
aTd ZZ18 Z002/6L/8
MY 1213 20028/CE/8
TOOAOTHS LO0T/EL/B
MNYE 6113 Z00Z/€1/8
ATE R3S 200T/€1/8
N 11398 TO0Z/€1/8
TOOdITLIE T00T/EL/8
NOY 611338 2002/¢1/8
NI PIIIE 2002/51/8
NIIY €113 Z00T/€1/8

wdacy sfenayipdusy 241, QI aye(]

oL 6’19
€07 £sh
Tl 56
o Ry
£L0 GEY-
L0 69
01y o0t
L91 e
€'l 6TE
€50 §Y¥e
L'l &Sy
i had
€Lre 1'eZ
A4t 888
JA4n! ey
LED et
el g'aF
4571 £e
L0 A
1z Ll
(34t S0l
0Tl it
180 G¥e
180 I'ig
260 §'it
€L

0¢t | k4
0.0 8
o'y GTLL
oL'e kad
£8'0 RN
LL0 €L

ATE Z11338 2002/€1/8
DY LTI 2002/€1/8
OO0 Z002/C1/8
ATd 601378 200T/€1/8
TOOJB0IS T00T/CH/8
aTd L0138 2002/61/8
TOOIIN1E 2002/CL/3
N SOIIS T00T/€1/8
AR POI3S 2002/£1/8
NITY €01 T002/E1/8
A0 TOLITe 200T/51/8
TOOJ 01 200Z/E1/8
ATY 00133 2002/CL/8
TOOE6037 Z002/EL/8
NITY 860378 200Z/C1/8
O00 L6038 ZG0Z/E1/8
NOTE 950938 ZO0T/€1/8

6L1

AT 60575 200T/€1/8
NN y6033S Z00Z/E1/8
ATH €603% TOOT/E1/8
TOOSTEOFS 200Z/EE/8
N 160338 2002/€1/8
A0 06033 TOCZ/E1/8
NNY 68053 2002/€1/8
ATd 880578 Z00T/E1/8
1004 L8O ZO0T/EL/8
NOY 9803 200T/EL/8
Ard 68038 Z00Z/E1/8
NYE P80ITS T00Z/€1/8
aTd £80778 TO0Z/E1/8
MY 280378 2002/€1/8
ATE 180198 2002/€1/8
IO0J0B0ITE ZOOT/CL/S
ATY 640318 ZOOT/EL/8
NAY BLOI3S 2O0Z/EL/8
TOOLLLOFS TO0Z/EL/8
N 9L038 TO0Z/E1/8
TOOJISLONS T00Z/E1/8
NOY FLOPS 2002/E1/8
TCOJdEL0IT TO0Z/EL/8
NI ZLOHS ZO0T/€1/8
ATd LL08%S 2002/€L/8
TOOJ0LYIS TO0Z/EL/8
NI 650378 200Z/51/8

pdaq s8eraavipfury 2dir ar are(T

0o ey
il 7161
50 Ly
W 91z
50 Yoiy
050 162
£6°0 ¢0L
0 €5y
g 1’91
00's 6€5%
050 96
oL 902
£20 é

090 Uil
150 266
AR vz
050 07
oo’y Parad
07 g'6e
060 £96
£51 §Ll
€50 £78
0% 172
040 91

£ £zE
10T ¥e
0L yhEl
£'1 $81
0Ll S0¢
260 oEp
€67 981
an 562

AT 890315 2002/€1/8
TOOILH0ITS T00Z/CL/8
N 990578 Z00Z/E1/8
FOOISO03s Z00T/E1/8
AT $90538 TODZ/E1/8

EDAW

Rocklin Crossings Final EIR

City of Rocklin

2-254

Comments and Responses to Comments on the Draft EIR


Sacramento
Line

LaneG
Text Box
EDAW                                                                                                                                                                     Rocklin Crossings Final EIR
Comments and Responses to Comments on the Draft EIR             2-254                                                                                   City of Rocklin                                                       


096G
690
£8°0
Ll
460
090
LE7T
Ly0
80
£9°0
LET
£
08’1
ori
€0
oyo
gl
049
oe'l
LoD
Lo
aL'0
L0
AN
34
A
{80
L0
AN
058G
Lz
&80
£5°1

24
IBE
287
9ze
6'¥8%
€9
§He
ey
&pE
gl
oy
AT
801
£
52
LEL
691
97z
Ll
9
5z
79T
92
£5¢
906
vy
148
108
oI
5001
Ty
L9592
7'%e

N0 261378 2002/52/8
ANd 16157 2002/52/8
NI 06133 200E/52/8
TOOdE81 T002/52/8
N{IY 881438 Z00Z/52/8
AT 81938 2002/52/8
TOOJIRIIS 2O0T/5E/8
JATd S813%S 2002/52/8
NOY $B1IS T002/S2/8
AN €813 200E/52/8
TOOATIIS Z002/52/9
NI I8133S 2002/52/8
OO0 IS Z00E/52/8
TOOIGLIIS Z002/52/8
ATY 8L T00Z/ST/8
NI LA1H78 2002/21/8
TOOCAILIIS 2002/ LL/8
NOY GLI39S 2002/21/8
TOOPLIFS ZO0T/L1/8
NI SLIPS T002/41/8
TOOIELIFIS TO0Z/LL/8
MY 121378 2002/L1/8
AN QLIS 2002/L1/8
OO TOOZ/L1/8
JTE 89137 T00T/L1/8
TOOQLL5137 ZO0E/L1/8
NITY 99153 T00T/L1/8
40 $91378 Z00T/L1/8
TOOIEI18 2002/L1/8
NITY £91398 Z002/21/8
TOOJZIIS T00Z/L1/8
NITE [0T378 2002/21/8
TOOI091IH 200274178

081

NI 651378 2002/21/8
TCGOA8S1Ie TO0T/LL/8
TOQJ LSS Z00T/L1/8

yidagy afersaywyafuay 2dly, (11 e

€0t #85
0l €S
08°¢ 6E
50 99z
051 185
vt iy
L5°0 L6
19l 3
(80 It
Lyl 6l
0 96¢
(£ g1y
£L0 10zt
080 9¥sL
oLt 9301
£8'0 gy
€50 72
L0z 66
50 L6E
041 7€
£9°0 Lsy
€92 oL
Lt 762
€50 911
051 996
080 £89
€81 666
Wi 79
€81 §9¢
€80 29
050 voe
LeL 6Ly

ATE 95198 Z00T/LL/8
TOOIEE 138 2602/L1/8
N VSIS 2002/ 0178
ANI £51375 200%/L1/8
TOOATSIFS 2EOT/L1/8
NI 151398 2002/L1/8
TOOJL061I 2008/L1/8
AT 6Y 13I8 Z008/L1/8
TGO gPLIT 2007/L1/8
AT L1398 200T/L1/8
NIY 9v398 2002/L1/8
TOOISHIIS Z002/L1/8
Y PPLIIS TO0Z/L1/8
JTd €PLIS Z00Z/241/8
TOQAZHIIIS 2002/ L1/2
A P1IS 2002/41/8
TOOL0FIIS 2002/L1/8
NITE GE134S 2008/ L1/8
TOOHRE LIS 2008/L1/8
N L1398 Z002/L1/8
A4 eI 00T/ LE/8
TOOdSETIs 2002/L1/8
A0 ¥E13% 2002/L1/8
TOOIELTIS T00Z/L1/8
ATd 2§13 200Z/L1/8
TOOIE138 Z002/41/8
NQY 01338 T00Z/L1/8
ATd 62137 T00Z/41/8
TOOLRLIIS T002/L1/8

EDAW

Comments and Responses to Comments on the Draft EIR

Rocklin Crossings Final EIR

City of Rocklin

2-255


Sacramento
Line

LaneG
Text Box
Rocklin Crossings Final EIR                                                                                                                                                                     EDAW
City of Rocklin                                                                                   2-255             Comments and Responses to Comments on the Draft EIR



N SSZITSZ00T/01/01

ATd ¥62338200Z/01/01
TOOIESTIISZO0Z/01/0L
NI 262I3S 7002/ST/8
TOOALEZIMs 700Z/52/8
NI 082378 2002/S2/%
TOO 6728 2002/52/8
JATH 89737 TG0T/SE/8
NI L2735 2002/52/8
1OOAPZIIS Z00Z/52/8
AN 973 2002752/
TOOAPPZS 2002/52/8

pdeq 2Femayipdusy 3dly 1 ey

I EPEIS 2002/52/8
N 2HEIS Z00T/S2/8
TCOA eI ZO0T/52/8
NI 02338 200T/52/8
TOOd6£TIS 200T/52/8

ANE 8CTIS T00T/SZ/8
FOOJLETIS TO0T/52/2
BT 967338 2002/52/8

YV NOIDHE HSIE 30 OGNYE

ADd §E23s 7002/52/8
TOOIYETIE THOE/52/8
AT €T TH0T/5T/8
AIY TETIS TH0Z/52/8
A4 152398 TO0Z/ST/8
TOOLOETIS 2O0Z/5E/8
HTH 622398 TO02/ST/8
TOOAILTIS TO0Z/ST/8
N L27378 2002/52/8

8'ELL TOOIITs Z002/5T/8

080 o'y
(1] £'5e
£9C 09
0g'L ¥'SE
08¢ L'28
£5°0 Lz
0ee 7'ee
80 A
er'e i€
eLe (A%
GL0 962
el Lo¥
oFe 809
(17 L8
eLe §69
160 33t
£9'1 02
£6°0 Lie
Le't 1’68
60 3%
L9°0 966
Lot 9F
060 587
50 §'6Z
ocl 1’97
L1 1t
460 Ay
a6 $T.
a0t 61
0ee

0eL ¥re

N SEEIS 200T/ST/8

[4:24

TOOIYTEIs 2002/52/2
TOOALTTII LO0Z/5T/8
aId ZTess 2002/52/8
TOOA 12233 200T/52/8
N 022338 2002/52/8
TOOAEITIS 2007/52/8
NIMY 12HIs 2002/52/8
ADd L1878 200Z/52/8
TOOA91Z33s Z00Z/52/2
TOOISTZIS 2002/52/8
NOY P12 T002/52/8
TOOJEIZIS 2002/52/8
NIYE 212378 2002/52/8
TOOLITZIE 2008/52/8
TOOL01ERE 200T/57/8
TFOCA 602318 200T/5T/8
TOOL8025% 200T/5T/8
OO L0233 2002/52/8
FOCJI 9073 Z00T/5T/8
ATH SOZI*s Z00T/SE/8
TOOY0Zs 2002/52/8
N €073 2002/52/8
TOOATOTIs 2o0e/se/8
NOY 10T 200z/52/8

mda( 28ereayvipSuay oddy QI ay8(T

£02 Ley
a1 o

090 g5z
061 99
£8'0 €6z
06t e
L60 e

Lo gt
£ 6Ip
€81 9'L6
0¢'y 591
tr'g 869
(ST of

€91 £z
002 859
€'l 2

Ly L6Y
01 s
182 gopt
v o A
071 gL

€80 5Ty
op'1 802
£9°0 6's¢
£9°0 TEe
0ot 608
007 9T
ore cer
Lo gic
091 €59
09°0 S

81 948

JATd Q0TS TO0Z/S2/8
MY 661358 TO0Z/ST/8
TOOER61IS T00Z/52/8
TOOLLG13T 2002/52/8
ADd 961 Zote/sz/e
TOOISE1IIs Z002/52/8
NOE 51378 Z00Z/52/8
TOOJE6133 Z2002/52/8

EDAW

Rocklin Crossings Final EIR

City of Rocklin

2-256

Comments and Responses to Comments on the Draft EIR


Sacramento
Line

LaneG
Text Box
EDAW                                                                                                                                                                     Rocklin Crossings Final EIR
Comments and Responses to Comments on the Draft EIR             2-256                                                                                   City of Rocklin                                                       


50
€'t
£9'1
LUt
oL0
05’1
050
gLt
€60
o'z
Ay
€61
£l
or'e
oLe
£LG
€12
Wi
£E
ot
F1ig1

06'1

£2°0
€72
£8°0
152
£51

A

€62
0ol

LT

07’1

0670

8Tl
'€
g6t
9%
9pl
LS
S
oy
908
9G¥
P62
gLE
$1g
9’1y
THE
9L01
€9z
599
Sy
oL
[
¥'92
Uiy
PLE
5%
)]
£0CL
'8¢
GEL
8is
6't8
619
e

T GIE3T5200Z/21/01
N RIE3982002/71/01
TOO4LIEIST00T/T1/01
NOY S1€3352002/21/01
A0 SIERST00Z/T1/01
NI PLERSEO0Z/Z1/0T
ATH CIE3Ts2002/21/01
NITY TLEPSZ00T/21/01
a0 LLEISE00T/01/0t
TOOA0IEISTO0T/01/0L
AN G0EI52002/01/01
NOY 80€3992002/01/01
ARd 10£3352002/01/01
ICOLI0EISTO0T/ 01/01
TGOS0 ST/ 01/01
AT POEFSTO0E/CG1/01
TOOLE0EFZO0Z/ 01/ 0t
NI 20833200T/01/01
TOOAI0EHSZ002/01/01
N 00E572062/01/01
A0d GGTISTO0T/0L/01
TOOdB6TITTO0C/01/01
NITY L6ZHSZO0Z/01/01
TOOZIGEFSLO0L/01/01
N $6ZIT00T/01/01
TOOIPETIIIO0T/01/01
N{IY €623152002/01/01
AN 26E3ST00Z/01/01
TOOLLEEIFSZ002/05/01
NI 062335Z002/01/01
TOO46RTITZO0T/BL/0L
NI 88TIEZ00T/01/01
ATd Z8233%2002/01/01

281

wda(q 28eroayyifuay 2ddy gy Eai-Te

es

A
L1
€L
€1z
051
£ee
£8"
Lt
LYQ
A}
e
€1
£L0
0T
011
00e
15401
L2
€93
0Ly
€LT
L8'1
0ee
0l
£8'7
CF'i
L8'Z
(11984
06’
080

80y

SFS
£t
9T
g6¥
g'es
£89
L9%
[
86
433
x4
6'tE
90t
ve
Fis
!
68
i'te
99¢
09
LI
§'ig
04
T
g9¢
s'ze
(321
I'p91
¥
Lo

TCOJ98TITZO0T/OL/0L

AT S8EIFSTOOT/OL/01
TOOJP8LISTO0T/01/01
NI £873352662/01/01
TFOCATTISTO0L/01/0L
NI 18Z352002/01/01
IO0JL0REISZO0T/01/01
TCOA6LTITO0Z/01/01
NI 8L2335200Z/01/01
AT LLZISTO0T/0T/01
NIYE 94T3382002/01/01
TOOdSLLIFT002/01/01
TOOAPLEIISZ00Z/01/01
AN €LTIFTTO0T/01/01
TOOdTLEFSE002/01/01
ADE 14T37S7002/01/01
TOOA0LZISZO0Z/01/01
NI G9EISTO0Z/01/01
TOOA89ZISTO0L/01/01
N L9T332002/01/01
FOOAI9ZISTO0Z/0T/0T
TOCISIEILO0T/ 0L /01
N $9TIST002/0L/01
TOOJE9ZISTO0Z/01/01
NO¥ 2985Z002/01/01
TOOJT9TSZO0T/01/01
N 0923952602/01/01
TOOJ65TIIT002/01/01
NOY 8STISTO0E/01/01
FOGL82382002/01/01
ARE 9SZHSTO0T/01/08

EDAW

Comments and Responses to Comments on the Draft EIR

Rocklin Crossings Final EIR

2-257

City of Rocklin


Sacramento
Line

LaneG
Text Box
Rocklin Crossings Final EIR                                                                                                                                                                     EDAW
City of Rocklin                                                                                   2-257             Comments and Responses to Comments on the Draft EIR



€01
L8°0
06°0
0L0
€80
A4l
L9°0
£yl
£8°0
L6'L

L61
L18
0%
£'8s
0l
$'68
'L6e
981
EYAY

N CREISZO0T/92/01
AN ZRersze0T/oz/0t
NI 18EP52002/92/01
A0d 0REIISZOOE/92/0L
N 6LEIISZ002/92/01
AT 8LEIISTOOT/9Z/01
NOY LLEI9Z002/92/01
TOOAILEISTO0Z/92/01
NITH SLEFSZO0Z/92/01

ZLUFE TOOdYLEIISI00Z/92/01
wpdacy s8emayipBusy 2dAy I are(T

060 S04 N CLEISZO0T/9Z/00
ey &y DM ZLEIISZO0T/9Z/01
1}: 84 &L TOOLLLEHSZO0T/92/00
L90 259 N OLEISZO0Z/92/01
£E0 TEE AN 69EISZ00Z/9Z/01
L80 68 N B9EHSZO0C/9T/0L
0¥'0 gy JATd 196315200T/92/01
£6°0 ¥ N 99€HS2008/92/01
162 #6¢ TOOAEITIIST00T/92/01
LLO FPo DN POCIISZ00E/92/01
£8°0 VEpt AT £OEISZ00Z/9Z/01
0zt 9'%S TOOJTIISZONE/92/0L
060 VoLT  NIYE 19EI152002/21/0%
09t g9t TO0J09LIISE00T/21/0t
¢80 §'gs?  NMI 65€I1ST002/21/01
050 oPe  ATH BSEIISZ00Z/TI/0L
vz 1z TOOdLSEsZ002/21/01
£8°0 F651  NMY 95E97002/21/01
oo T0S  ATd SSEST00Z/TLA0L
Ll $6E NOY PSLIST0L/TI/OL
€61 £61 TOOAESHHIST00Z/71/01
0T’y I'es DY Z5EIST00T/Z1/01

€81

OIS sZHT/TL/01
I0Y 05EIISTO0T/TL/00
TOOd6rEITsT00z/21/01
NOY 8PEPRST00Z/21/01
A0E LPERSTO0T/ZL/01
TOOJPEHSZO0Z/ZL/ 01
S0 $HEIISTE0T/Z1/01
TOOIFrEIIsTO0e/z1/01
NDY CPEISTO0Z/ZL/0)
A0 ZPEMST00T/Z1/01
OO WEIIsen0T/Z1/01
JTE OVEIISZO0Z/ZI/01
NITY 6£€3752002/21/01
JATH 8EEIISZ00Z/ZL/01
NIV LEEISZ00T/T1/01
ATE SEEIISZ00T/21/01
TOOJSEEITsZ00Z/21/01
NI PECISZ002/21/01
ATd €EEIRZ002/ZL/01
TGOIZEEIZONT/TL/O1
NIV 16EITS2002/21/01

wdacy aferasywfuey odiy QI are(]

¢zl §1e
QL0 61
€81 |44
£ G'iv
£9°0 602
Lz 80z
L9g L0T
LT [y
ot 878
L0 GCE
e PAY
AN ¥'58
L1

£r'0

€L0 Lig
£L0 FLE
Lol 62
£Z'1 £y
o0 {65
091 el
180 §0r
(A Gor
£e'1 oSt
LE'0 il
A 6'LT
061

£8°0

0o'C '8¢
£l €97
LLG §ig
€50 Ged
e 65

TOOIOLEISZO0Z/ZL/01
NOVE 6TEFZ00Z/T1/01
JT¥ 8ZEIISTO0T/TL/01
NOY L2E582008/21/01

TOOASZERSTO0T/ZL/01
NTY SZEFSTO0T/Z1/01
AT PZEIISTO0Z/TT/01

TOOJEZEIST00E/ZT1/0T
N 2Ze552002/21/01
ATy 1ZEISZ00T/ZL/01

TOOAOZEISTO0T/TL/01

Rocklin Crossings Final EIR

EDAW

City of Rocklin

2-258

Comments and Responses to Comments on the Draft EIR


Sacramento
Line

LaneG
Text Box
EDAW                                                                                                                                                                     Rocklin Crossings Final EIR
Comments and Responses to Comments on the Draft EIR             2-258                                                                                   City of Rocklin                                                       


LLG
0’0
£6'0
L0
€90
LED
g
Gr'o
080
£5°0
80
a¥Q
(2N
FAA]
Leg
or'e
¢80
£5°0
00t
1140]
0890
L850
686
08t
LL0
a5t
€0
L850
iy
02T
£9°0

¥or
608
90y
L'is
[ 32"
8L
el
Sty
98
iel
s
&'68
3'0¢
691
96
T4
992
I'ge
§1g
g'ig
F6l
¥z
498
6eg
€5
gct
(413
601
66
918t
¥or

NOY §r#HSZ002/92/01
ADD Lyb3TSZ00T/92/0%
NOY OPPISTO0E/92/01
AT SPeIaszo0z/92/01
NITE $HHIS2002/92/01
AT EpyIST00Z/92/01
NOTE ZrP3ISE0Z/92/01
AN WBETSTO0Z/97/01
NI OvEsT00T/92/01
ATd 6EPHISZ00Z/92/01
NITY BEPIISZH0T/92/01
AN LE9I9S200T/9T/01
NI 9$85352002/92/01
AT SERIIST002/97/61
NOY $ERI32002/9T/01
AT £CriTez00T/92/01
NI ZEPIISZO0T/92/01
ATd LEHST00T/92/01
TOOdOEEISZ00T/92/01
AN 8TEST00Z/92/01
MO 82HI38Z002/92/01
ATY LZHISTO0T/9T/01
NIYY 92#3187002/92/01
TOOJSIHISZIO0E/92/01
NI YZPIISZ00T/92/01
TOCALLyIsT00e/92/01
NI 1Z291382002/92/01
ATY ZZHISZ00T/92/01
AT 0EESZ002/9T/01
TOOd6IHZ00T/92/01
AT S1EPST00Z/92/0L

wder s8ereavinBuoy oddy (o1 (T

LZ'1

Vo

TOQILIPISL002/92/01

¥81

050
€60
000
€11
LG
€90
£5°0
el
o
eL'o
L1
156
[
&S50
LLG
LL0
080
&'t
€8
£l
e
050
[
IA 4]
vl
LE0
Lt
et'0
ov'e
12 %4
040
081
£90

SEl
9oy
§9%
291
¥z
¥
I'Tit
81
98z
S§9¢
L
¥'86
S'ov
¥6
(2
[A X4
6l
g1
4%
6¥e
L9%
(414
¥'0E
L5
vz
4%
0y
16
929
L'ey
PAY
g
10t

ATd QIEFST0O0Z/92/01
TOOdSIFIFT0Z/92/01
AT PIEHSTO02/92/01
TOOACIPIISZ00L/9T/01
APE Z193952002/92/01
TOO4 LIBISL00E/9T/01
ATd 0IIESE002/92/01
TOOdGOFSEO0T/9Z/01
APY ROVISZO0Z/92/01
NITY LOWISEO0Z/92/01
TCOIWHIISLONT/92/01
NE SORRSE00E/92/01
AN POVIISZ002/92/C1
NI E0vS2002/97/01
A0 Z0WITST00T/9Z/01
NI 10HFZ002/92/01
AN 00VIFSZ002/92/01
TOOd66€5152002/92/01
NIYE B6E192002/92/01
TOOdLEEIST00T/92/01
NITY 96EFSZ00T/92/01
ATd $6£3952002/92/01
TOOdF68332002/92/01
ARY €6£3752002/92/01
TOOJZEEIST02/92/01
AN 16EITST00T/92/01
TOOA06£I75Z002/9T/01
AT GREIST002/9T/01
N 98€3SZ00T/97/01
OO0 L3EFSTO0Z/9T/01
NI 98€3952002/92/01
TOOASREITO0T/92/01
AT $REITSZ00Z/9T/01

EDAW

Comments and Responses to Comments on the Draft EIR

Rocklin Crossings Final EIR

City of Rocklin

2-259


Sacramento
Line

LaneG
Text Box
Rocklin Crossings Final EIR                                                                                                                                                                     EDAW
City of Rocklin                                                                                   2-259             Comments and Responses to Comments on the Draft EIR



se1

(A Y
18
¥'ve

ATd 1SHST002/92/0t
NI 0543752002/92/0%
dT4 6vvI3sT007/92/01

City of Rocklin

Rocklin Crossings Final EIR

2-260

Comments and Responses to Comments on the Draft EIR

EDAW



Sacramento
Line

LaneG
Text Box
EDAW                                                                                                                                                                     Rocklin Crossings Final EIR
Comments and Responses to Comments on the Draft EIR             2-260                                                                                   City of Rocklin                                                       


Appendix M: Stressor Risk Analysis and Characterization (SDRM)

Appendix M-1: Reduced Access

Risk Charactedization for Reduced Access (SDRM)

Raw Data and Mathematical Models for Charactesizing Redyced Access

[Lotad counts frareass iive)
1997 54
1998 ' 115
1599 114
2600 344
2061 no data
2002 . 213
aversge 168
Risk repion sverages (1997-
12002, lire onty)
51 (Lower A) b
52 (Upper A) 38
53 (Lower B} 63
54 (Upper B) 23
85 (Risk Region C) 6
L Anerage ocenpancy per smomth
(19972002, Fue onby}
Late October 1)
Early Movember 27
lLate November 26
Eariy December 48
L ate December 2
Yearfy connts per m:rygr reeh
(1997.2002, live ons)
1997 1998 1999 2660 2002
51 8 5 "3 1 [y
52 7 29 46 G3 43
53 g, 4 G 40 86
54 & 9 15 10 44
55 0 5 14 0
| Average passsge (1997.2002,
five onfy) P NP
through 51 0.83 417
through 52 ) 0.77 G23
through 53 0.55 .45
through 54 017 0.83
through 55 0.04 0.96
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Asestment_of Stressors on Fall-Bun Chineok Salven fn Seeret Rovine (Placer Connry, CA)

vernge passage (Risk :
egion A} 0.72 .28

vefape passage (Risk ‘
cgon BY) 0.1 0.89
verage passage (Risk

Region ) 0.04 .96

ADULY CoUny DATA FOR SECRET RAVINE (1997-2002)

Average passage per survey reach {1997-

0 friSEa j\ <%ﬁ\.

51 (Lower. $2 (Upper S3 {Lower S4 (Upper S5 (Risk
A} A B) Region C}

B
Survey Zeaches

AVERAGE ALULT PASSAGE PER SURVEY REACH (1997-2002)

187
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Water Resources Center Archives

Restoration of Rivers and Streams
(University of California, Multi-Campus Research Unit)

Year 2003 Paper debarruel

A benthic macroinvertebrate survey of
Secret Ravine : the effects of
urbanization on species diversity and

abundance. -
Momnique de Barruel Nicole West
University of California, Berkeley University of California, Berkeley

This paper is posted at the eScholarship Repository, University of California.
hip:/ frepositories.cdlib.org/wroa/restoration/debarruet
Copyright ©2003 by the authors.
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A benthic macroinvertebrate survey of
Secret Ravine : the effects of
urbanization on species diversity and
abundance

Abstract

The population in Placer County, California, is growing four times faster
than the state of California. With the increase in population comes a large
increase in tmpervious surfaces such as residential developments, strip malls,
roads, and a probable decline in local stream water quality. To test whether
the recent developments have impacted a local stream, we compared ynacroin-
vertebrate populations in an undeveloped (upstream) and e developed (down-
stream) reach of Secret Ravine. We sampled macroinvertebrates with a Surber
sampler, following the EPA Rapid Bioassessment Protocols. The mean num-
ber of 55 organisms per sample downstream was significantly higher (p=0.02)
than the mean number of 23 organisms per sample upstream. Although there
was not any significant difference between the mean REPT (pollution sensi-
tive organisms) at the upstream and downstream sites, there was a sigaificant
difference between moderately sensitive (p=0.01) and tolerant {p=0.01) organ-
jsms. The percent moderately sensitive crganiems was 32% upstream and 6.8%
downstream. The percent tolerant organisms was 52% downstrears and 17%
upstrearn. Further indication that the downstream site was impacted by de-
velopment was the abundance of flamentous algae that indicate a eutrophic
{autrient-rich) stream. Another difference between the two sites was the lack of
ved Chironomid (midge) larvae upstream, compered to 49% of the downstream
organisms as midge larvee. Midge larvae, which tolerate oxygen as low as 20%
of saturation, indicated the sediment under the algae and pebbles was anoxic
downstream. In addition, the upstream community contained 22% dragonfly
larvae, which reguire high levels of oxygen, while the downstream site was only
4% dragonfly larvag. The abundance of poliution tolerant organisms and fik-
amentous algae indicates the downstream site is recefving nutrient-rich urban
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runoff, but contained little or no toxins. Purther studies should focus on mea-~
suring temperature, dissolved oxygen, and nutrient content of the upstream and
downstream ronoff to determine the extent of eutrophication due to urbanize-
tion of the watershed.
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A Benthic Macroinvertebrate Survey of Secret Ravine:

The Effects of Urbanization on Species Diversity and Abundance

Abstract

The population in Placer Couaty, California, is growing four times faster than the state of
California. With the increase in population comes a large increase in impervious surfaces
such as residential developments, strip malls, roads, and a probable decline in local
stream water quality. To test whether the recent developments have impacted a local
stream, we compared macroinvertebrate populations i an undeveloped {upstream) and a
developed (downstream) reach of Secret Ravine. We sampled macroinvertebrates with a
Surber sampler, following the EPA Rapid Bioassessment Protocols. The mean number of
55 organisms per sample downstream was significantly higher (p=0.02) than the mean
number of 23 organisms per sample upstream. Although there was not any signpificant
difference between the mean %EPT (pollution sensitive organisimns) at the upstream and
downstream sites, there was a significant difference between moderately sensitive
(p=0.01) and tolerant (p=0.01) organisms. The percent moderately sensitive organisms
was 32% upstream and 6.8% downstream. The percent tolerant organisms was 52%
downstream and 17% upstrearn. Further indication that the downstream site was
impacted by development was the abundance of filamentous algae that indicate a
eutrophic (putrient-rich) stream. Another difference between the two sites was the lack
of red Chironomid (midge) larvae upstream, compared to 49% of the downstream ‘
organisms as midge larvae. Midge larvae, which tolerate oxygen as low as 20% of
saturation, indicated the sediment under the algae and pebbles was anoxic downstream.
In addition, the upstream community contained 22% dragonfly larvae, which require high
levels of oxygen, while the downstream site was only 4% dragonily larvae. The
abundance of pollution tolerant organisms and filamentous algae indicates the
downstream site is receiving mutrient-rich urban runoff, but contained little or no toxins.
Further studies should focus on measuring temperature, dissolved oxygen, and nmirient
content of the upstream and downstream runcff to determine the extent of eutrophication
due to urbanization of the watershed.

" Monique de Barnel
Nicole West

LAEP 227 — Dr. Kondolf — December 5, 2003
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Introduction

Cities in western Placer Counfy, California, are some of the fastest growing
regions in the state. For example, the county increase in population from April 1, 2000 1o
July 1, 2001 was 8.1%, more than quadruple that of the state of California’s 1.9%. The
total population in 2000 was 248,399-.more than a 30% increase from the population
count of 172,796 in 1990 (U.S. Census, 2003). With the increase in population cormes an
increase in residential development, strip malls, and roads.

Part of the Dry Creek Watershed is located in the middle of this extensive
development. This watershed, located in Sacramento and Placer Counties, is
approximately 101 square miles of rural, agricultural regions as well as high-density
residential and commercial developments. The extent of development increases in the
downstream direction. Secret Ravine, one of six tributaries to Dry Creek, traverses the
Cities of Roseville, Rocklin, and Loomis (Figure 1) allcities planning a great deal of
funure development. The cities of Roseville and Rocklin forbid development within the
100 year floodplain.

The Dry Creek Parkway Cétizens Advisory Committee has proposed the
establishment of maﬁy additional parks to preserve open space near the creek. Debra
Bishop, author of drn Evaluation of Dry Creek and its Major Tributaries in Placer
County, states that “all local governmental entities in the region support the preservation
of open space and riparian habitat in their planning documents™ {Bishop, 1997).

Even though developments are not within the 100 year floodplain, the nearby
development likely impacts the creek. Urbanization of a stream’s watershed can result in
decreased water quality, increased temperatures, sedimentation, loss of habitat, and loss

of fish populations (ISEPA, 2003). The increase in impervicus surfaces {e.g. roads,
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parking lots, roofs, etc) increases the volume and velocities of runoff (Davis et al, 2003).
These hydrologic changes impact-water quality by increasing sedimentation and water
terpperature (IJSEPA, 1997). Conversion of agricultural areas to urban development can
cause a decline in water quality b"y increasing the loading of oil, grease, nutrients, and
heavy metals {Barbour, 1996).

Macroinvertebrates are important because they are a food source for Chinook
salmon and steelhead, which spawn in Dry Creek (AFRP, 2003). In addition, differences
in benthic macroinvertebrate populations can indicate perturbations such as pollation
(Barbor et al, 1999). Aquatic macroinvertebrates are good indicators of stream qugiity
because they have limited migration patterns and cannot escape pollution, so they show
cumulative impacts Qf poilution as well as irmpacts of habitat Joss not detected by
traditional water quality assessments (McoCarron ot al, 1996; Home, 2003). To better
understand the effects of urbanization on the density and abundance of benthic
macroinvertebates, we examined a rural upstream location and an urbanized location
three miles downstream in Secret Ravine. Our purpose is to document the existing
conditions and to determine whether Placer County has preserved the creek habitat
despite extensive development. In addition, we will compare our results with a

macroinvertebrate study of Truckee River, California.

Site Pescription

Despite paralieling Interstate 80, Secret Ravine, in comparison to the other
tributaries to Dry Creek, has an overall exceptional habitat value (Bishop, 1997)
including abundant riparian vegetation. The upstream site (Figure 2), located just south

of Sierra College, is in a relatively open space area consisting mainly of rural residential
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land-uses. There is abundant riparian vegetation including mint, alder, and native
grasses, but also'a considerable amount of non-native and invasive Himalayan blackberry
and star-thistle. The substrate of the stream-bed cousists of gravel to boulder-sized rocks.
The water flowed faster and appeared much clearer than at the downstream site. Salmon
are reported to spawn in this location (Gregg Bates, Dry Creek Conservancy, personal
communication).

The downstream site, just before the confluence with Miner’s Ravine, is in an
urbanized area. Recent developments in the stretch between the two sample sites have
inchuded residentjai communities, and sirip malls, as well as a water park. This
downstrea site has considerable riparian overstory, but the understory is very disturbed
and weed ix_lfestec,i. The substrate consists of sand and fist-sized cobbies coated with
decomposing filamentous algae. Abundant debris and trash has been deposited along the
banks and within the stream. Bishop (1997) reported homeless impact at this site as well,
There are four b.riéges, including a new major road crossing, between the two sample

sites,

Materials and Methods

Pebble Counts

We conducted a pebble count in each riffle to compare the habitat available for
benthic macroinvertebrates at each location. Using the protocol cutlined by Brooke and
Kondolf (2003), we randomly selected 100 pebbles from each riffle and categorized them

according to the length of their intermediate axas.

Rocklin Crossings Final EIR EDAW
City of Rocklin 2-271 Comments and Responses to Comments on the Draft EIR



Sacramento
Line

LaneG
Text Box
Rocklin Crossings Final EIR                                                                                                                                                                     EDAW
City of Rocklin                                                                                   2-271             Comments and Responses to Comments on the Draft EIR



Measurement of PhysicaUChemica! Characteristics
We used a measuring tape to estimate the length and width of both riffles and
measured the depth at three points along each cross section selected for invertebrate
| sampling. We used a d'zssoived oxygen {DO) meter to measure temperature and DO and

estimated water velocity by timing the speed of a floating leaf.

Macroinvertebrate Sémpiing

We followed the EPA Rapid Bioassessment Protocels for Use in Streams and
Wadeable Waters (Barbour, et al 1999) with modifications from Karr and Chu (1999) for
quantitative inste.ad of qualitative data. 'We used 500-um-mesh Surber sampler to collect
three samples across fwe-cross sections in each riffie.  Placing the Surber sampler on the
streambed, which marks off a one-foot square area, we disturbed the enclosed sediment
for three minutes while brushing off the large cobbles by hand to remove any attached
invertebrates. Using clean stream water, we emptied the contents of the Surber sampler
into a white tray and visually inspected the net to ensﬁre that all attached organisms were
removed. We collected all the invertebrates from each sample and preserved everything
except the Chironomid (midge) larvae, which were counted on site, in Formalin for later
identification in .the iaboratory. We then emptied the tray and rinsed the Surber net in the
stream. Using Merzitt and Cummins’ 4n Introduction to the Aquatic Insects of North

America as a guide, we identified the invertebrates to the level of Order.
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Statistical Analysis

Benthic macroinvertebrate data is usually analyzed by relative abundance, taxa
richness, and perturbation tolerance/sensitivity in accordance to EPA protocols (Barbor et
al, 1999), To measure abundance, we analyzed the number of total organisms in each
sample. Richness measures the diversity of the aquatic assemblage. To measure species
richness, we used the Simpson’s index of diversity (1-D), which measures the probability
that two randomly selected individuals in a community are of different categories (Horme,

2003). Simpson’s index of diversity is calculated using the equation;

i

s (1)
1 D=1 ;---N(N_D

where N is the total number of organisms in a sample and n is the total number of
individuals in each category.

To measure tolerance we divided the organisis into three categories according to
their sensitivity to perturbation. Community sensitivity is usnally expressed as %EPT
(the percent of tota] organisms from the orders Ephemeroptera (mayflies), Plecoptera’
(stopeﬂies), and Tricoptera (caddisflies)). We classified ali other organisms as either
moderately sensitive or tolerant according to Barbor et al (1999) (Table 1). Regional
tolerance vahues for Heminoptera and Lepidoptera are not listed in the EPA Rapid
Bioassessment Protacols, so we did not include‘them in the analysis of sensitivity {Barbor
et al, 1999). We pcrfoimed statistical analyses (t-tests, 10 degrees of freedom) to

- determine if the means of the six samplcs differed between the developed and
undeveloped riffles with respect to macroinvertebirate abundance, diversity, and

tolerance/sensitivity.
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Table 1. Collected beathic macroinvertebrates, categorized by their perturbation
sensitivity/tolerance as defined by the EPA (Barbour, 1999).

Scientific Taxonomy Common Name Sensitivity to Perturbation
Ephemeroplera mayflies sensitive

Plecoptera stonellies sensitive

Tricoptera caddisflies sensitive

Crustacea (amphipoda) Shrimp modezately sensitive
Diptera (excluding Chironomidae) | black flies moderately sensifive
Odonata damsel and dragen fhies | moderately sensitive
Meoltusca (corbicula) clams tolerant

Oligochaetae WOImS tolerant

Diptera (Chironomidae) midges tolerant

Results

The downstream site was shallower, wider, warmer, with lower dissolved oxygen

(DO} and slower velocity fhan the upstream site (Table 2). However, the pebble count

indicated the gravel within each riffle were similar. Size classes for both sites ranged

from <8 to 128mm. The Dsg (median diameter) was 35 mm downstreatn and the Dsq was

42 mm upstream (Figure 3). While sampling, we observed the downstream pebbles were

covered in fitamentous algae, probably Cladophora (blanket weed) whereas the upstream

pebbles were not.

Table 2. Measurement of physicai characteristics at the two sample locations. Depth, width,
length, and temperature were all higher at the downstream site. Dissolved oxygen and velocity

were higher at the upstreaim site,

Downstream Upstream

Average Depth (feet) 1.2 1.4

Width (feet) 21 15

Riffle Length (feet) 27 16

‘Temperature (°C) 14.2 12.9

Dissolved Oxygen (mg/L) 8.6 9.9

Velocity (fi/s) 0.7 1.5

8
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Figure 3. Cumulative pebble count graphs showing that the size distribution of the pebbles in
both sites are similar.

The mean number of 23.0 organisms per samople at the upstream site was much
lower and significantly different (p=0.02) than the mean number of 54.8 organisms per
sample at the downstream site {(Figure 4, Table 3). However, diversity between the two
sites was not significantly different according to the t-test {(p=0.2). The Stmpson’s Index

of Diversity (1-D) was 0.7 at the upstream site and 0.6 at the downstream site (Figure 5,

Table 3).

Table 3. Mean £ standard deviation of taxa richness, relative abundance, and perturbation
tolerance/sensitivity of the macroinvertebrate populations in the upstream and downstream

locations.
. Downstream Upstream

% EPT 37.0+£24.0 51.5:£282

Moderately sensitive 6.8+3.7 31.8+19.1

Tolerant _|51.7%258 165+ 12.2

Abundance 548 +244 23+14.8

1-D (Diversity) 0.6+02 0.7+0.2

% Chironomid 489+253 0 :

% Dragonfly 53+38 222+136

9
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Tigure 4. Mean number of orgenisms found in six samples at the upstream and downstream site.
The mean number of organisms in each sample was significantly higher at the downstream site

(p=0.02).

1-D Diversity
o000 0DG
CLNWRLDND O
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;
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Figure 5. Simpson’s index of diversity. Although diversity was higher at the upstream site, t-ltest -
showed no significant difference (p=0.2} -
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The mean percent Ephemeroptera, Plecoptera, and Tricoptera (YaEPT) was
51.5% at the upstream site and 37.0% at the downstrearn site (Table 3, Figure 6). Results
of the t-test indicate that the %EPT was not significantly different (p=0.36) between the
| sites. The mean pefcent of moderately sensitive organisms was 31.8% at the upstream
site and 6.8% at the downstream site. The mean percent of tolerant organisms was much
lower at the upstream site, 16.5%, than the 51.7% at the downstream site (Table 3, Figure
6). The t-test showed a significant difference of moderately sensitive organisms {(p=0.01)

and tolerant organisms {p=0.013) between the two sites.

% Composition, by Tolerance[1 Downstream

" i Upstream
E 100 -
=
i =
[
o
‘=
5
bt
bl
=]
}.c T T
% EPT Moderately Tolerant
{Sensitive} Sensitive

Sensitivity to Perturbation

Figure 6. Mean percent sensitive (%EPT), moderately sensitive, and tolerant organisms. %EPT
was not significantly different between the two sites. In contrast, the percent moderately sensitive
organistns was significantly higher at the upstream site (p=0.01). The percent tolerant organisms
was significantly higher at the downstream site (p=0.013).

One obvious difference between the two sites was the abundance of Chironomid
(midge) larvae that were red in color at the downstream site. An average of 48.9% of the
organisms in the downstream site were midge larvae. In contrast, no midge larvae were

found in the upstream site (Table 3). A t-test showed a significant difference in the
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Chironomid populations with a p-value = 0.001. Another significant difference
(p=0.015) was tﬁc: number of dragonfly larvae at the two sites. The upstream community

was 22.2% dragonfly larvae while the downstream site was 3.5% dragonfly larvae.

Discussion

While both sités had bed material sizes in the range considered ideal for
macroinvertebrate habitat, 1-128 mm (Gore et al, 1998), water quality was not as good at
the downstream site. The abundance of filamentous green algae, Cladophora, was
mdicative of eutrophic conditions, specifically high nitrate. In low nutient streams, the
spring algal growths are eaten at thg_;ate of production by inscct larvae. At elevated
nutrient levels attached algae grow faster than they can be grazed by invertebrates,
resulting in mats of algae that last throughout the summer (Homne and Goldman, 1994).
High concentrations of nitrogen and phosphorus in rumoff from the surrovnding
development could cause high algal production in Dry Creek.

The total number of organisms at the downstream site was significantly greater
than at the upstream site. Death (2002) showed a positive correlation between primary
productivity and the number of h;enthic macroinveriebraies, Because some
macroinvérichrates are grazers and scrappers that feed on filamentous algae, the number
of macroinvertebrates would be expected to increase as their food source increases.
These results also indicate that the runoff, although rich in nuirients, is not high in toxins.
Urban runoff often contains high levels of heavy metals, pesticides, and polyeyclic
aromatic hydrocarbons (PAHS) from automobile emissions, streets, parking lots,
rooftops, and construction sites. These toxins have a detrimental impact on aquatic

organisms, including the number of benthic macroinvertebrates (Crunkilton et al, 1996).
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The pamber of organisms would be expected to be lower at the downstrearn site if the
urban runoff into Secret Ravine'cbntgineci high levels of toxic compounds. With a few
exceptions, urban runoff in California is not acutely toxic to aquatic organismns (Horne,
2003).

There was not a statistically signmificant difference in diversity between sites.
Increasing diversity correlates with increasing community health, which indicates that the
niche space, habitat, and food sources are adequate for the survival of many species
(Barbour et al, 1999). In many situations, diverse populations are more stable because
they are less affected by disiurbanp_e (Horne, 2003). However, some natural productive
aguatic environments have low diversity and high productivity, e.g. estuaries where a |
stress (variable salt concentrations) is the cause of low diversity.

Although a difference in diversity could not be shown, the type of taxa in each
population differed between the two sites. The mean percent Ephemeroptera,
Plecoptera, and Tricoptera (%EPT) was lower at the downstream site, but due to the
difference in population composition between the three samples in each cross section, the
t-test did not show a significant cﬁffert.mcc between the fwo sites.

The percént of tolerant organisms at the downstream site was significantly higher
due to the abundance of red Chironomid larvae. The percent midge larvae is expected to
increase with increased perturbation (Barbour et al, 1999) and are typically abundant in
eutrophic environments. Hemoglobin, present as Chironomids’ blood pigment, binds
oxygen and allows them fo survive anoxic (Jow oxygen) environments; as little as 20%
DO can be tolerated. Red chironomids, instead of brown, tend to dominate the benthos

when D is fow. Hemoglebin production increases in response to a low oxygen
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environment (Home and Goldman, 1994). Almost half of the downstream
macroinvertebrate population was red-colored midge larvae, which indicates the sediment
under the algae and pebbles was anoxic. Because the water in Secret Ravine is not
anoxic, the decomposing filamentous algae mats must be using all the available oxygen
or be preventing oxygen from reaching the sediments.

The percent of moderately sensitive species was significantly higher at the
upstream site due to the presence of dragonfly larvae. Anoxia also explains the lack of
dragonfly larvae at the downstream site. Oxygen is vital for dragonfly larvae, which
crawl along the bottom under the pebbles (O Toole, 1995). Therefore, dragondly larvae
are limited to the higher reach of Secrete Ravine where filamentous algae is not
abundant. . : N

Similar resuits were found in a 1977 macroinvertebrate stady on the Truckee
River, also located in Placer County. In this study, macroinvertebrate populations were
sampled in both upstream andrdownstream sites (McLaren, 1977). The upstream,
undevelaped site was chated approximately three miles above thf_z town of Truckee. The
downstream site, located apprpximate]y 30 miles downstream G-f Truckee, was impacted
by rapid development in the 1960°s and 1970°s.

As with Secret Ravine, the abundance of organisms at the downstream site was
higher (Figure 7) although there was no difference in the macroinvertebrate diversity
between the two sites (Figure 8). The %EPT (sensitive species) was higher at the
upstream site (Figure 9), indicating less pollution. The percent tolerant species was
higher at the downstream site (Figure 9), indicating higher pe@rbation and poilution. At

the upstream site, Chironomid larvae were 16.3% of the macroinvertebrate population.

14

EDAW Rocklin Crossings Final EIR
Comments and Responses to Comments on the Draft EIR 2-280 City of Rocklin


Sacramento
Line

LaneG
Text Box
EDAW                                                                                                                                                                     Rocklin Crossings Final EIR
Comments and Responses to Comments on the Draft EIR             2-280                                                                                   City of Rocklin                                                       


In contrast, the downstream site was 48.9% Chironomid larvae, a further indication of

urban pollution (McLaren, 1977).

Truckee River Abundance
350 -
5300
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2 7 200
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Downstream Upstream
Sample Location

Figure 7. Mean number of organisms found at the upstream and downstream site in Truckee
River. The mean number of organisms in each sample was higher at the downstrearn site {data
from McLaren, 1977},

Truckee River 1-I (Diversity)

Sample Location

Figure 8. Simpson’s index of diversity. There was no difference in diversity of
macroinvertebrate communities in Truckee River (data from McLaren, 1977).
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Figure 9. Mean percent sensitive (%EPT), moderately sensitive, and tolerant organisms. %EPT
was higher at the upstream site. In conirast, the percent tolerant organisms was higher at the
downstream site {data from McLaren, 1977)

Nutrient loading into the Trackee River began increasing in the 1960°s. Increased
nitrogen levels resulted in increased growth of attached algae (SWRCB, 2002). Plant
respiration and decaying biomass decreased dissolved oxygen levels in the river (NDEP,
1994). The low DO levels have negatively impacted the threatened Lahontan cutthroat

trout and the endangered cui-ui fish (NDEP, 1994).

Conclusion

Qur results indicate that the macroinvertebrate populations in Dry Creek have
been negatively impacted by urban development. The high algal productivity, probably
in response to nutrient addition from runoff, in the downstream site has shifted the
commugity to dominantly anoxia tolerant species. Further studies should focus on

measuring the temperature, dissolved oxygen, and nutrient content of the upstream and
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downstream runoff to determine the extent of eutrophication due to vrbanization of the
watershed.

1n addition, becanse the mean sumber of individuals and the species composition
varied greatly along a cross section, future studies should use a stratified sampling
method instead of the random sampling method recommended b)) the EPA (Barbour et al,
1999). In a stratified methed, all samples would be taken at the same depth and location
across the channel. Depth, velocity, and pebble size, which can vary across a channel,
could all affect the macroinvertebrate populations (Horne and Goldman, 19%4) and
explain the variation observed along the cross sections of Dry Creek. Samples collected
in the center of the channel at both sites would be compared together and/or samples
collected at the edges would be compared in order to eliminate the difference in
macroinveriebrate populations across the channel.

The results of this, and futare, studies of macroinvertebrates may provide useful
information for preservation efforts. Community groups such as the Dry Creek
Coaservancy have formed to promote the preservation and restoration of parts of the Dry
Creek watershed. To help preserve the creek habitat, whan runoff should be treated
before entering the creek to remove putrients, toxins, and sediment. Natural treatment
systams (treatment wetlands) could be constructed to freat runoff before it enters the
creek. Any preservation project should élse considc;r monitoring changes in the
macroinvertebrate populations, because they are good indicators of pollution and
perturbation as well as a food source for salmon. The goal in a preservation or
restoration project in Secret Ravine would be to maintain a healthy macroinvertebrate

population like that found in the upstream, rural site.
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Letter

10 Arlan and Janette Cokeley
Response 1/19/08
10-1  The impacts of the Rocklin 60 project as they relate to the Rocklin Crossings project were included in the

10-2

10-3

10-4

10-5

Draft EIR, where appropriate. For example, in the noise analysis (Section 4.4, Noise, of the Draft EIR),
the noise effects on future residents within the Rocklin 60 project were specifically identified. In addition,
a detailed discussion of the cumulative development impacts associated with the Rocklin 60 project and
other proposed projects within the region is provided in Section 6, Cumulative and Growth Inducing
Impacts, of the Draft EIR.

The Rocklin Crossings project provides a pedestrian/emergency access to the proposed Buttonbush Lane
in the Rocklin 60 residential project. The Rocklin Crossings project does not have a direct
pedestrian/emergency or vehicular access to Dias Lane. As such, the project would not generate
additional vehicular traffic on Dias Lane. Therefore, the project should not affect maintenance of Dias
Lane.

For a discussion of the current status of special-status fish and benthic macroinvertebrates (BMIs) in
Secret Ravine Creek and the project’s effect on their habitat and water quality in Secret Ravine Creek, see
Master Response regarding Secret Ravine Creek and the technical memorandum on Secret Ravine Creek
prepared by ECORP (Appendix A).

The approach taken with respect to mitigating wetlands impacts is consistent with City wetland protection
policies and is indeed very common, especially for properties for which existing general plan and zoning
designations contemplate relatively intense land uses. The project applicant proposes to compensate for
wetland removal through the purchase of appropriate wetland credits (i.e., 0.426 acre of seasonal
wetlands) from an agency-approved mitigation bank or through a contribution to an In-lieu Fee Fund. The
resource agencies typically require that the mitigation bank be located within the same region as the
wetlands being removed in order to maintain the region’s biological resource diversity.

The commenter’s concerns regarding the loss of biological resources are noted. The commenter is
referred to Section 4.12, Biological Resources, of the Draft EIR for a discussion of mitigation measures
for the project’s significant biological resource impacts. While the implementation of the proposed project
would result in the removal of common plant and wildlife species, these effects would not substantially
reduce the habitat of any common species, cause a species to drop below self-sustaining levels, or
threaten to eliminate a plant or animal community. Annual grassland is considered a common community
both locally and regionally. Moreover, mobile wildlife currently using the project site, such as those
species mentioned by the commenter, could potentially move into adjacent rural residential and
undeveloped areas. Therefore, the project’s impact on common plant and wildlife species is considered
less than significant.

The Draft EIR also concluded that with implementation of the identified mitigation measures, the
majority of the project’s biological resource impacts (including impacts to wetlands, native oak and
heritage trees, valley elderberry longhorn beetle habitat, raptors and migratory birds, and Chinook salmon
and steelhead trout habitat) would be reduced to less-than-significant levels. In addition, impacts to other
biological resources (including special-status plant species, California re-legged frog habitat, western
pond turtle habitat, and burrowing owl habitat) would be less than significant without mitigation. In the
short-term, the project would result in significant and unavoidable impacts associated with the loss of oak
trees. However, in the long-term, the trees removed with site development would be replaced at a
minimum of a 2:1 ratio and/or the project applicant would be required to contribute to the City of
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10-6

10-7

Rocklin’s Oak Tree Preservation Fund, consistent with the City’s Oak Tree Preservation Ordinance. The
commenter is referred to Response to Comment 9-4 for more information regarding the City’s Oak Tree
Preservation Ordinance and its applicability to the proposed project. In addition, because the General Plan
EIR for the City of Rocklin identifies the impacts on biological resources due to cumulative development
within the City and western Placer County as significant and unavoidable, and because the proposed
project would contribute to this change, the EIR concluded that on a cumulative basis, the project would
result in a cumulatively considerable contribution to the significant and unavoidable loss of biological
resources associated with long-term planned growth within the City.

As a component of the cultural resource investigations, ECORP’s cultural resource specialists consulted
with the NAHC concerning potential areas of Native American concern regarding the Rocklin Crossings
project area. The NAHC conducted a search of the Sacred Lands File and provided a list of appropriate
regional Native American tribal contacts and individuals with a potential interest in the project. Contact
letters were mailed to the NAHC-suggested contacts and they were provided with an opportunity to
comment on the proposed project and contribute information on cultural resources or areas of concern
potentially located within and in the vicinity of the project area. No responses were received. However,
the United Auburn Indian Community of the Auburn Rancheria did provide written comments on the
Draft EIR. These comments are included within this Final EIR under the category of regional and local
agencies.

The EIR analyzes an alternative similar to that suggested by the commenter, the Reduced Size
Alternative. This alternative is discussed in detail commencing on page 7-4 of the Draft EIR, and includes
a 50% reduction in the project’s proposed square footage and the elimination of one of the two primary
tenants. This alternative would also allow sensitive resource areas to be preserved (i.e., oak trees and
wetlands). At the time of action on the project, the feasibility of this alternative and the other alternatives
presented in the EIR will ultimately be determined by the lead agency’s decision-making body, here the
Rocklin City Council. (See Pub. Resources Code, Section 21081, subd. (2)(3).) The determination of the
feasibility of an alternative may be made based on a “reasonable balancing of the relevant economic,
environmental, social, and technological factors.” (City of Del Mar v. City of San Diego (1982) 133
Cal.App.3d 401, 417; see also Sequoyah Hills Homeowners Assn. v. City of Oakland (1993) 23
Cal.App.4th 704, 714-716 (court upholds findings rejecting alternatives for not fully satisfying project
objectives).)
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January 23", 2007

Sherri Abbas

Development Services Manager
3970 Rocklin Road

Rocklin, CA 95677

Ms. Abbas,

I regutarly commute up and down Highway 180 and it bothers me greatly that after all
that has been spent to upgrade the on/off ramps at Sierra College Blvd. that the city

would consider putting a major shopping center, the Rocklin Crossings Project, at that
spot and erase the progress that will be made to alleviate traffic congestion. 11-1

The city shouldn’t look at new infrastructure as a means to make a buck — it should Jook
at it as a long overdue sohution to bad traffic problems. Now, we're back to square one.

Sincerely,

U /DJC%QW

F)E@EDWEQ
L

-[LJANZ 2008
By 5%}’4
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