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Section7 ¢ SanGabrielRiver Rese

SECTION 7 ALTERNATIVES ANAIS&GGRECOMMENDATIONS FOR
RESERVOIREONGIHESANGABRIERIVER

This sectioriscusseghe analysis of sediment management alternatives and recommendations for the three
reservoirsalong theSanGabrielRiver thatthe FloodControl Districtmaintains¢ CogswellSanGabrie] and Morris
Reservoirs.

Discussion of the sediment managemaeaaiternatives for each reservoir follewa similar approach as to how
alternatives were discussed Bection6. Each reservoir discussion of the alternatives is organized based on the
different phases of the cleanout process, specifically:

Staging and Teporary Sediment Storage Areas
Sediment Removal Alternatives

n

3. Transportation Alternatives
4. Placement Alternatives

After the alternatives are discussed, combined alternatives are preser@ednbined alternatives were developed
by grouping a removallternative with a transportation alternative and a placement alternatiide total cost of
implementing the combined alternative is presented along with a review of the impattds Strategic Plan
provides recommendations that will guide developmeifitspecific cleanout plans for each one of the reservoirs
However, as specific cleanout plans are develgpeditional alternatives may be considered.

7.1 INTRODUCTION

The SanGabrielRiver originates in th&anGabrielMountains northeast of Los Angeles, draining a rugdeghly
erosive,mountainouswatershed Within the mountains there are three dams constructed on 8anGabrielRiver
Cogswell Reservoir is the uppermost reservoit is located along the West Bo of the SanGabriel River
(WestFork), as shown iRigure7-1. SanGabrielReservoirthe next in the series, is located just downstream of the
confluence of the East and West Forks of the rivEne final reservoir before the river emerges from the mountains
is Morris Reservoir, which is located immediately downstrea®aviGabrielReservoir

Cogswell,SanGabrie] and Morris Reservoirs are paof the most complexflood risk managementand water
conservatiorsystemmanaged bythe FloodControl District Releases from upr®am reservoirsare captured in the
reservoirsbelowthemA y I RRAGA2Y (2 GKS Ay Tt 2g . ThHi ¥e dsb Weaker rigiisid S NJ
issueghat add to the complexityf the system.

Due to theArmy Corpof Engineer® [ 2a ! y3St S&a [/ 2dzyieé ,theétequised vith®capabi® | 0 [
for flood risk managementor the reservoirs inSanGabriel Canyonis 50,000 acrefeet or 80million cubic yards

(MCY) TheFloodControl Districtutilizes Cogswell anSanGabrielReservoiito meet the capacity requiremergs

the two reservoirs were built to manage the risk of floods, whereas MBeiservoiwas not.

The three reservoirs also stand out in thiagether their sediment management need of approximately 2wilion
cubic yards NICY constitutes nearly half ofti KA & {  NJtdiab ZDyedr sédimeny Ranagement planning
guantity for the entireFloodCatrol District

The sediment management alhatives presented inthis sectioninclude alternatives that purposely move
sediment from one reservoir to the next reseryaiith the idea that moving sediment downstreamould facilitate
accessing the sedimeand removing it The planning quantities are shownTable7-1.
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Figure7-1

SanGabrielCanyon Flood Control System
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Table7-1 SanGabrielRiverReservoifd Planning Quantities
Projected 26Year Sediment Already in Storage| Sediment from Upstream Total .
. . . - 20-Year Planning
Reservoir | Sediment Accumulation Also Planned foRemoval Reservoir Quantity
(MCY) (MCY) (MCY) (MCY)
Cogswell 2.4 3.3 N/A 5.7
SanGabriel 20.4 - 3.4 23.8
Morris 1.3 - 2 3.3
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Section7 ¢ SanGabriel River Reservoirs

7.2 COGSWEIRESERVOIR

7.2.1 BACKGROUND

Cogswell Dam, showim Figure7-2, is a rockfill dam with concrete cutoff walls aadcconcrete facing slab on its
upstream slope The dam was constructed in 1934 by tRkwodControl Districtfor flood risk managemenand
water conservation The original storage capacity at spillwayas 19.8million cubic yards MICY. Cogswell
Reservoir has a totarainagearea of 39 square milesVater captured during the storm season behind the dam is
graduallyreleased down the West Fark

Figure7-2 Cogswell Dam

7.2.1.1 LOCATION

Cogswell Dam and Reservoir are located in$aeGabrielCanyon of the Angeles National Forest, approximately

six miles north of the City of Azysas seen irFigure7-3. 5 SPA Tt Qa / Fyez2y [/ NBSl|,andthe 62 |/
West Fork flow into Cogswell Reservoithe West Fork continues downstream of Cogswell D& discusseth
Section7.1, SanGabrid and Morris Damaare both located downstream of Cogswell Dam

There are two sediment placement sites (SPSs) within the vicinity of Cogswell Res€@wgswell SPS and Burro
Canyon SPSCogswell SPS has a remaining capacity of approximatel@¥2Burro Canyon SPS has a remaining
capacity of approximately 20 CY but is reserved solely for sediment removed fr@anGabrielReservoir
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Figure7-3 Cogswell Reservoir Vicinity Map
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7.2.1.2 ACCESS

Access to the downstream side of the dam is available f&@mGabrielCanyon RoadState Route 39ia Forest
Route 2N2%s seen ifrigure7-3. Forest Rout@N25 is a sinuous, narrow, paved rdadated adjacent to the West
Fork between Cogswell Dam aBdnGabrielReservoithat is often only wide enough for ongay traffic Thewe is
no vehicular access to the immediate downstream face of Cogswell Famest Route 2N25 extendgestward
past Cogswell Dam, through Cogswell SPS, and roundsumtiitit meetswith Forest Route 2N23, which continues
north to the Angeles Crest Highay ($ate Route 2). However, all tractoisemi trailer combinatioawith 3 axles or
greater are prohibited fronthe portion of State Route 2 that would allow access to Forest Route 2N23

Accessto the body of Cogswellreservoir along the southern sideould be establishe@t two locations One
location isapproximately 0.2niles upstream of the dajrasshownin Figure7-4. Accesscouldalso be established
from the bottom of Cogswell SR&ccess roadapproximately 0.5 miles upstreaof the dam. A dirt access road
into the reservoir would need to be reestablished freither location

Along the north side of the reservoir there is anpaved access road that can be reaclwdtravelling over the
spillway and crest of the dam This access road could provide an access point to the body of the reservoir
However, the maximum load capacity of the bridge over the spillway and the imphetwy use would need to be
determined

March 2013 7-4



Section7 ¢ SanGabriel River Reservoirs

Figure7-4 CogswelReservoirAccess Points
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7.2.1.3 DAMOUTLETS

In addition to being equipped with a variety of valv€ggswelDam is also equipped with a sluiceway controlled by
a 6- by 6foot sluice gate at thdottom of the outlet structure.

7.2.1.4 DOWNSTREAWLOODCONTROL ANWATERCONSERVATIOSYSTEMIOMPONENTS

Downstream of Cogswell Dam, aldBgnGabrielRiver, there are a total of fownther dams SanGabrieland Morris
Damsare locded within SanGabrielCanyon Further downstream are Santa Fe and Whittier Narr@asns which
are owned and operated by the Army Cogi€Engineers

Water released from Cogswell Dam travels along the West Fork for approxinsatedyn miles until it eers
SanGabriel Reservoir Between Cogswell Dam anflanGabriel Reservoir the West Fork retains its natural
characteristicsaapart from the embankment of Forest Route 2N25, its crossings, and a series of concrete fishing
platforms BetweenSanGabrielDam and Morris Dam, the river is fully contained within Morris Reseni®alow

Morris Dam, theSanGabrielRiver has an earth bottom, which allows forsimeam infiltration The water released

from Cogswell Reservoir contributes to the quantitiediltrated in-stream or captured for conservation at
downstream facilities Downstream of Whittier Narrows Flood Control Basire river is contained in a concrete
channel until it outlets at the Pacific Ocean
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Section7 ¢ SanGabriel River Reservoirs

There are multiple spreading facilitiatong theSanGabrielRiver as well as the Rio Hondo that receive water from
all three of the reservoirs along tiganGabrielRiver

7.2.1.5 SEDIMENACCUMULATIONNDREMOVAIHISTORY

Figure7-5 shows the approximatguantities ofsedimentaccumulatedh y / 2 3a ¢St f wSaSNII2 A NJ
first debris season in 1935As discussedn Section3, it is the FloodControl DistricR & L#@ fethi®&nough
storage capacity within reservoirs used for floask managemenfor two incoming design debris events (DDES),
which are calculated and determined for each specific reserioiro DDEs for Cogsw&eservoir is approximately
6.7MCY alowing for maximum sedinm@ storage of approximately 13MICY However, as discussed in
Section?.1, thereservoirs in theSanGabriel Canyon ned to provide a total of 50,00acrefeet, or 80MCY, of
combined flood storagéor flood risk managementAs theFloodControl Districtutilizes Cogswell an8anGabriel
Reservois to meet this storage requirement, the combined volume of sediment in storage at these two facilities
must not exceed 23.5CY

As of October 2010, the estimated capacity at CodjsReservoir was 17MICY Sediment removal at Cogswell
Reservoir to date has been achieved with both sluicing and dry excava#tmproximately 8MCYof sedimenthave
been removed since 1933 summary of the historical sediment removal projects cafobed inTable7-2.

Figure7-5 Graph of Historical Sediment Storage at Cogswell Reservoir
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Table7-2 Cogswell Reservoir Historical Sedimeitcumulationand Removal

SuveyDate | Copacly | Suiced | Excavasd |  BeweenSumeys | S*Umentin Storass

(MCY) (MCY) (MCY) (MCY)

October 1935 19.84 - - - -
May 1938 17.40 - - 244 2.44
November |1939 17.79 0.39 - - 2.05
November |1940 17.91 0.12 - - 1.93
November |1941 17.61 - - 0.30 2.23
October 1943 16.94 - - 0.67 2.90
January 1945 17.00 0.06 - - 2.84
September |1946 17.10 - 0.14 0.05 2.74
September |1947 17.16 - 0.20 0.14 2.68
December |1957 17.08 - - 0.08 2.76
October 1958 16.85 - - 0.22 2.99
November |1962 16.50 - - 0.35 3.34
June 1966 16.10 0.01 - 0.40 3.74
September |1966 16.13 0.03 - - 3.71
March 1969 15.07 - - 1.06 4.77
May 1973 15.04 - - 0.03 4.80
April 1978 14.46 - - 0.58 5.38
April 1980 14.22 - - 0.24 5.62
May 1981 14.78 0.56 - - 5.06
August 1981 14.49 - - 0.30 5.35
September |1981 14.65 0.16 - - 5.19
April 1983 14.28 - - 0.37 5.56
December 1984 14.5¢% - - - 5.56
December |1991 14.43 - - 0.07 5.63
May 1992 14.70 - 0.56 0.29 5.36
July 1995 15.21 - 0.47 - 4.89
December |1996 17.97 - 3.05 0.29 2.13
November [1999 18.59” - - - 2.13
December 2009 18.23 - - 0.36 2.49
July 2010 17.35 - - 0.87 3.37
August 2011 16.84 - - 0.513 3.88
Notes:

a. Based on recalculation performed aftire survey information was refitted intahe 1985 mapthat was designated as the
new base map.

b. No sediment removal ocurred between December 1996 and November 19@hange in capacity is the result of a new
base map designation.
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Past Sluicing Projects

Approximately 1.3MCYof sediment have been removed via sluicing from Cogswell Reservoir during approximately
7 sluicingevents, the lastvhich occurredn 1981 Sediment sluiced from Cogswell Resenaisbeencaptured in
the SanGabrielReservoir

Past Excavation Projects

Approximately 4.3VICYof sediment have been excavated from Cogswell Reservoir d@riciganout projects
During te first project, which occurred between 1945 and 194&pproximately (B4 MCY of sedimentwere
excavated from the area near the outlet towers and moved al@ogtiarterof a mileupstream to an area adjacent

to the reservoir Between August 1991 and December 1991, approximately MG8of sediment were removed
andtakento Cogswell SPPBoth trucks and conveyor belt were used during this removal project, although trucks
performed most of the sediment transport due to technical and regulatory difficulties with the conveyor belt and its
generator Between May 1994 and @ember 1996, approximatelyMCYof sediment were removed angkento
Cogswell SPI of the sediment transport was performed by trucks

7.2.1.6 PECIACONDITIONS

Cogswell Dam and Reservoir are part of the West Fork Working Group Agreemergteement magl between

the FloodControl District the California Department of Fish and Game, the F&est Service, MaiBanGabriel

Basin WatermasterSanGabrielValley Protective Association (which owns the rights to the water stored in the
reservoir), SanGabiel River Water Committee (which has diversion rights to the natural floveanGabriel
Canyon), and California Trof@n organization aimed at protecting and restoring wild trout, steelhead, salamh

their waters throughout California) The agreemenivas developed to optimize flood risk management, water
conservation, fish habitat, stream conditions, and recreation along the West BParkain focus of the agreement is

to maintain a stream habitat below Cogswelservoithat supports trout and natie nornrgame fish populations at

levels that would ensure their survivalo ensure such a habitat, the minimum recommended release for a normal
water year ranges from 10 to 2fubic feet per second (cfey 3 to 10 cfs for a drvater Yeardepending on th

month. Fish species inhabiting the West Fork include rainbow trout, Santa Ana sucker, speckled dace, and arroyo
chub. The West Fork also contains species that are considered invasive, such as largemouth bass and green sunfist

Although there are noofficial restrictions, the outflow from Cogswell Reservoir is limited to 2,869 when
possibleto avoid damage to th&orest Rout&N25

7.2.2 PLANNING QUANTY & APPROACH

As described irSectionb, the projected 26year sediment accumulath at CogswelReservoir is 2.MCY The
FloodControl Districtis also planning taemove approximately 3.3VCY of sediment already in the reservoir
Therefore, a total of approximately 5SMCYof sediment are planed for removal over the 2§ear planning period

Basel on thealternatives analysjst wasconcluded that managing the entire 3@ar planning quantity using one
alternative would not be fasible for Cogswell Reservoilhus, the following discussion of alternatives assumes
/[ 23a6Stf wSasS Mg R BGe maiadelyyynarg tHan hndzalternative

As discussed irbection6, smallersized sediment can be removed from a reservoir by any of the removal
alternatives considered while the only feasible removal alternative for lssged sediment islry excavation

Given the assumption thagpproximately 60 percen2 ¥ / 234 ¢St f -MCE@aBrivi uaMilR ar p &1
3.4MCY has the appropriate gradation to be dredged or sluieed the longterm benefit of conserving as much
capacity as possible at Cogswell SPS for removal projects past-frear2planningperiod, it was assumed that
3.4MCYof sediment would be dredged or sluiced from Cogswell Resemvbite the remaining wold be dry
excavated and placed at Cogswell SPS.
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7.2.3 POTENTIAL STAGINGANEMPORARY SEDIMEBNORAGE AREAS

No staging otemporary sediment storagareas outside of Cogswell Reservoir axeeded for the alternatives
being comsidered for the reservoir

7.2.4 REMOVAL

The followingSectiondiscusses impacts and costs of sediment removal at Cogswell Reskroagh excavation,
dredging,and sluicing Discussion of the transportation and placement alternatives is presented in Sections 7.2.5
and 7.2.6, respectivelyCombined alternatives that address all phases of the sediment management process are
presented and discussed 8ection7.2.7.

7.2.4.1 EXCAVATION

Under regular operating condition§ogswell Reservoir is never completely dry, even outside of the storm season
Therefore, in order to access and excavate sediment from the inundated teaeservoirwould have tobe
drained As explained previously, it is assumed thati@@Yof Cogg St f wS & MY glaniidd Fuarpityd T
would be excavated.

Access for Excation Equipment & Operation

As discusseih Section7.2.12, Cogswell Reservoir can be reached from Forest Route 2N2&cards tdhe body
of the reservoircould be established on both the northern and southern sides of the resenddie stretch of
ForestRoute2N25 betweenSanGabrielCanyon Road and Cogswell Dam is very narrow and sinbous still

adequate to transporexcavationequipment into the reservoir

Excavation- Environmental Impacts

Arroyo chub, Santa Ana speckled dace, rainb@wtirlargemouth bass, and channel catfish have been found within
the reservoir The last two species (largemouth bass and channel catfish) areaite, invasive fish

As mentioned irbectionb, in order to excavate a reservoir that is operated withaol of water, the reservoir first
needs to be dewatered Dewatering a reservoir could impat habitat Dewatering Cogswell Reservoir in
preparation for excavation is not expected to greatly impact water conservation as the water released from
Cogswell Bservoir would be captured 8anGabrielReservoir

Excavationwould directly impact the fisthabitat within Cogswell ReservoirHowever, employingrelocation and
other mitigation measures/ouldlessen impact

Depending on the vegetation present #lie chosen access poirtb the reservoir there could be some
environmental impactst the access point The environment along the reservoiould need to be taken into
consideration when planning the removal operation

During pastreservoir cleanoutsthe most recent of which was completed between 1994 and 1996, environmental
regulators required monitoring of the condition of biological resources and water quality before, dandgfter
the completion of the project Such requirements are thus anpated.

There would be an impact to air quality as a result of the equipment necessary for excavation
Excavation Social Impacts

BecauseCogswellReservoirdoes not serve a recreational purpose aisdocated in a very remote area ohe
AngelesNational Forestthat is not in the viewshed of houses or buildg all the social impactsrelated to
excavation of the reservoir are associated with tieereational resourcesearby. AlthoughForest Route 2N25 is
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not open topublic motor vehicular traf€, the route andtrails near the reservoiare frequently used by bicyclists,
hikers, campers, and fishermenThe scenic and visual impacts of having excavation equipment in the reservoir
would be minimal and temporary for recreational usefdoisefrom excavation equipmentouldbe a disturbance

to recreational users in areas closest to the reservoir.

Excavation Implementability

Excavation has beensed to removesediment from Cogswell Reservairthe past thereby itis technical certain
that dry excavation @uld be implemented Environmental regulatonpermits would need to be obtained prior to
excavation.

In order to excavate Cogswell Reservttie reservoir would first have to be dewatereds discusseth Sectiong,
excavationcould only be conductedutside of the storm seasonThis would leave approximately six months to
excavate It couldbe possible for work to continue into the storm seasontil rain is forecasted

Excavation- Performance

The effectiveness of excavatiaould be determined by the transportation mode removing the sediment from the
reservoir It is expected that the excavation equipmemould be able to match the rate of removal by any mode of
transportation being considered

Excavation Cost

As discussed iSectiong, the estimated unit cost to excavate material frondewateredfacility such as Cogswell
Reservoir is $3 per bic yard The total cosof dry excavatin@.3MCYof sediment from the reservois estimated
to be $7million. This cost does not include the cost of transporting or placing the sediment.

7.2.4.2 DREDGING

As discussed iBection6, dredging has not been used to remove sediment from the reseramaiatained bythe
FloodControl District In order toaccurately determine théechnicalfeasibility of a dredging operation at Cogswell
Reservoira detailed studywould need to be conducted

The following analysis is based on the assumptions detail&@kation6 and the assumptiothat approximately
60percent2 ¥ / 2 3& ¢ St 5.7-MEBpiahN@quantityoa 3.4MCY has the appropriate gradation to be
dredged Furthermore, it was assumdtat the dredge could be connected tslurry pipelinedownstreamof the
dam. The remaining 2.3/1CYof largersized sediment would have to be excavated.

Dredging- Environmental Impacts
Dredging could impact fish habitat, including spawning areas.

Dredging operations coulinpact water quality by increasinie turbidity of water within the reservoiduring
operations Water quality concerns could be partially mitigated with a silt curtain around the dredgether
study is necessary to determitiee level of impact

Groundwater rechargewvould not be impacted as the watewould be captured downstrea at SanGabriel
Reservoir

Dredging- Social Impacts

Dredging wouldhot result inincrease traffic in theNB & S NslirébundNdg area lt is expected hie presence of the
dredge in the reservoir would have minimal and temporary scenic andlvmpacts onusersof the recreational
resources near the reservoiifhe noise of the dredgeould also bea minimal and temporary disturbance
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Dredging- Implementability

While portable cutterheadSectiondredges are available, transportirag dredge to Ggswell Reservoicould be
difficult on Forest Route 2N25=ven if the dredge could be transported taetheservoir in pieces, there mighot
be sufficient space around the reservoir to assemble and launch a dredge

In order for a cutterhead dredge tioe operationalin the reservoir the water level in the reservoir would need to
be less than 5@eet. This requirement could necessitate drawing down bh& & S Ndat2riedeD &

As with other projects within Cogswell Reservoir, dredging would reg@aveonmental regulatorpermits.
Dredging- Performance

Considering the capabilities of the dredging equipment and slurry pipeline discus&sttionG, it would take
approximatelynine (9) 6-month dredgingoperations toremovethe entire 3.4AMCYof smallersizedmaterial that
could potentially be dredgedf the 5.7-MCY planning quantitjor Cogswell Reservoir for the 3@ar planning
period.

Dredging- Cost

It is estimated that dredging 3MCYof sediment from Cogswell Reservoir would cost 88on. This cost does
not include the cost of transporting or placing the sediment.

7.2.4.3 S.UICINGASA REMOVAIMETHOD

It is assumed that @proximately 60 percen2 ¥ / 2 34 ¢ St 6.7-MC¥ HI&NIY20daNtiydr 3.4MCY
consists of material with paidle sizes small enough to potentially be sluic&tius, another removal method would
have to be employed to remove the largeized material that cannot be sluicedixcavation is the only feasible
method to remove the largesized material from the reseoir.

This sectiorffocuses on sluicing as a sediment removal method and discusses the impacts of sluicing within Cogswell
Reservoir only For the impacts of sluicing downstream of the dam refeBéztion7.2.5.1.

Sluicing (Removah Environmentallmpacts

Cogswell Reservoivould first have tobe dewatered in order to sluiceAs discussedseveral fish specidsave been
found within Cogswell ReservoiAdditional studiesare needed in order to determine if other species are present
and the potental impacts sluicing would have on habitat within the reservdircould be necessary to relocate
speciegresent in the reservoin order to avoid or reduce impacts

Given theFloodControl Distric & LINBE @A 2 dza & f dzA OA y dminimddR@Brent wotld deéd toh & S
be employed, so emissions are not anticipated to be significant

Sluicing (RemovahSocial Impacts

Since Cogswell Reservoir does not serve a recreational purpose, styieiagionswould not have any impacisn
recreaional userswithin the reservoir The only expected traffic impacts within the vicinity of Cogswell Reservoir
would be during the mobilization and demobilization of the sluicing operation along Forest Route PiN&%vould
temporarily impact use's of the recreational resourcealong the road Noise could impact recreational users
temporarily during the sluicing operatiodmpacts are not expected to be significarithe scenic and visual impacts
of having excavation equipment in the reserva# part ¢ sluicing operationsvould be minimal and temporary for
recreational users
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Sluicing (Removal)Implementability

Given that sluicing projects have been conducted at Cogswell Reservoir in the past, it is technically certain that
sluicingcould be usedto remove sediment from Cogswell Reservditowever, the ability to sluicevould still be
dependent on inflow into the reservoir, which is entirely dependent on the weatheaddition to inflow, another

factor that limits sluicing is the capacity okthVest Fork to receiveedimentladenflows.

Similar to other methods of sediment removal already discussed, sluicing Cogswell Reservoir would require
environmental regulatory permits.

Sluicing (RemovahPerformance

It was assumed that if sluicing wete be employed for Cogswell Reservoir, approximately 400(D08f sediment
could be sluiced in a given yeaht this rate, sluicing would have to be performed approximately 9 of the 20 years
in the planning period in order to sluice 3WCYof sedimentfrom the reservoir.

As discussed iBectiond, it has been assumed that overall tisedimentwater mixture sluiced from a reservoir
could have a nin¢o-one waterto-sediment ratio Approximately 19,00@crefeet of water would be required to
sluice3.4MCYof sedimentfrom Cogswell Reservoir during the-28ar planning period All water used to sluice
would be captured aBanGabrielReservoir

Sluicing (RemovahCost

Based on the estimated unit cost for sluicing, sluicingVB3would cost approximately $8/illion. This does not
include the cost of downstream removal.

7.2.5 TRANSPORTATIANTERNATIVES

The followingSectiondiscusses transportation of the sediment removed from Cogswell ReseBistussion of the
removal alternatives was presented in the previouSection(Section7.2.4) The placement alternativeare
presentedin 7.2.6 Combined alternatives that address all phases of the sediment management process are
presented and discussed 8ection7.2.7.

7.25.1 S.UICINGAS ATRANSPORTATIOWETHOD

This sectiordiscusseshe impacts sluicingvould have alonghe West Fork as sediment moves downstrefiom
Cogswell Reservoir t8anGabriel Reservoir The impacts sluicing would have within Cogswell Reservoir were
discussed itvection 7.2.4.3

Sluicing (Transport) Environmental Impacts

Species known to exist within the West Fork include Santa Ana sukayo chub, Santa Ana speckled dace,
rainbow trout, southwestern pond turtle, coast range newt, California4edged frogand mountain yellowegged

frog. Vegetation communities observed along the stream channel include Southern SyeadiereRiparian
Woodland, White Adler Woodland, Southern Willow Scrub, Southern Coast Live Oak Riparian Forest, and Coaste
SageChaparraScrub

In general, sluicing activities could cause erosion in certain areas of the West Fork and create deposits along the
channel banks in other area#\ previous sluicing event from Cogswell Reservoir had environmental impacts to the
downstream habitat in the West Fork that were deemed by many stakeholders to be significenéxpected that

any large quantities of sediment released from the dam wdnade similar impacts and trigger similar stakeholder
concerns During past reservoir cleanoutsenvironmental regulators required monitoring of the condition of
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biological resources and water quality before, during, and after the completion of the prdech requirements
are thus likely for future projects.

Releases from Cogswé&lkservoitravel downstream without angignificant stream flow lossdsecause the West
Fork is primarily in bed rock and shallow alluviufthe water and sediment that pasisrough the West Fork are
captured atthe SanGabrielReservoir

Sluicing (Transport) Social Impacts

Some recreational activities are permitted along the West Fork including fishing, hiking, campirgcyanicig
The increased quantities of sedimeimt the West Forkas a result of sluicingvould impact fish hab#t and
spawning areas and thus affect fishingThe sedimerntaden flows would impact the scenic and visual
characteristics of the West Fork.

Additionally, theUSForest Service permits dffighway vehicle (OHWse for recreational purposes in an area
called the SanGabrielCanyon OHV Area, which is near where the West ForkSam@abriel Reservoirmeet
Further investigation is necessary to determine if sluicing would impact the reandatibis area.

Sluicing (Transport) Implementability

Sediment from Cogswell Reservoir lieen sluicedalong the West Forln the past, so it is known to be technically
feasible In any case hte ability to sluice sedimemtownstreamis dependent on th inflows to Cogswell Reservoir

As with any other operation within a stream course, sluicing would recgrikéronmental regulatonpermits. It is
anticipated that obtaining permits to move any large quantities of sediment through the West Fork weuld b
difficult.

Sluicing (Transporty Performance

As discusseth Section7.2.2 it was assumed that approximated00,000CYof sediment could be sluiced from
Cogswell Reservoir ia year. As discussed irSection6, it was assunt that sluice flows would have an
approximate 9to-1 waterto-sediment ratio Therefore, sluicing sediment along the West Fork would mean
4,000,000CYof the sedimentwater mixturewould be sent down the West Forkhe ability of the stream course

to hande the sediment and accompanying water volume would need to be considéisd, sediment deposition
locations and the possibility of flushing the stream course to remove the deposits will need to be analyzed if sluicing
is to be employed.

Sluicing (Trangort) - Cost

The cost of transporting sediment via sluicing is minimal.

7.2.5.2 TRUCKING

Trucking is a transportation alternative that is suitable for generally dry mateFtarefore, it could potentiallpe
used in conjunction with excavation The materialwould be loaded directly on to truskand driven to its
destination

Because Forest Route 2N25 is the only way in and out of the resetlieiruse of trucks is limited by the
characteristics of this roadThe road is adequate for ongay truck traffic,but it is not for twoway truck traffic
Therefore trucking was determined not to be a feasible transportation alternative out of the canybe analysis
discussed in the next pages assumes trucks would travel to Cogswell Reservoir via Forest Rauteadport
sediment from the reservoir t€ogswell SP@cated adjacent to the reservoir, approximately 0.5 miles upstream
from the dan), andthen travel out of the canyon the same winey went in
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Access and Route for Trucking

The lowest portion ofhe SPS has been filled during previaleanoutprojectsat Cogswell Reservoieavingthe
remaining capacity available approximately 0.5 miles uphill from the reser@iiren that the access road to the
top of the SPS is sinuous, the driving distaiscd@creased to 1 mileThe access point and potential trucking route
from the reservoir to the top of Cogswell SPS is showigare7-6. An access ramp would need to be established
to use this access road

Figure7-6 Cogswell SPBrucking Route and Access Point

Cogswell
Reservoir

Forest Route
2N25

Possible
Access Point

Forest Route

Cogswell
SPS

Trucking- Environmental Impacts

Sincetrucks would utilize Forest Route 2N25 and the existing accesshoaugh the SP3here would be no new
impacts to habitat Minimalimpactis expected from the construction of an access ramp into the reservoir

There wuld be an impact to air quality as a result of the emissions ftaroks The use of low emission trucks
would result inlower air quality impacts than if standard trucks were used.
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Trucking- Social Impacts

Truck trafficin Cogswell SR8ould impactexistingrecreational activitiessuch asbicyclingor hiking,along Forest
Route2N25, through thesPS

Cogswell Reservaos not in the viewshed diouses or buildingsHowever, there is a possibility Cogswell 8&8d
be partially viewed fromt8te Route 2 (Angeles Crest Highway)rucking sediment between the reservoir and the
SPS woultiave some scenic and visual impsor recreational users

Truckingg Implementability

The access road in Cogswell SPS is approximately 15 feet wide and very sinuous, allowing onydgrtarok
traffic. As done during the sediment removal project in the fh8@B0s, an additionaiemporary access road and
ramp could be constructed in the SPS to form a loop for the trucks

As will be discussed with the placement sectia@nvironmental regulatorypermits would be needed to utilize
Cogwell SPS as a placement site

Truckingg Performance

Doubledump trucks would not be able to be used because of the winding conditions of the access road through
Cogswell SPS.

If singledump trucks were used, approximately 400,000 of sediment could be moved during antonth
operation At this ragk, it would take approximatelysix 6-month trucking operations to transport 2NCY of
sedimentfrom the reservoir to the SPS.

Sincetrucking would only occur between the reservoir and the SPS, it could be possible to-hgghoffly trucks,
which have a larger capacity thamngledump trucks as done during the last cleanout in 199Bmploying off
highwaytrucks could result in feweor shorterduration trucking operations.

It was assumed trucks would travel at an average spedd ahiles per houyrwhether single ooff-highwaytrucks
were to be employed.

Trucking- Cost

Given the distance from Cogswell Reservoir to Cogswell SP&sanching the use aingledump trucks the
estimated trucking cost is around $3llion for 2.3MCYof sediment Cost savingsouldbe achieved through the
use ofthe larger capacitpff-highway trucks

7.2.5.3 CONVEYORELTS

A conveyor beltcould be usedn conjunction with excavatianFor this analysjdt is assumed the&onveyor belt
would extend from Cogswell Reservoir@ogswell SR&s shown ifrigure7-7. Snce the lowest portion of the SPS
has been filledduring previous removal projectshe remaining capacitys located approximately 0.5 miles uphill
from the reservoir Forest Route 2N25 would be used to mobilize the conveyor components.
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Figure7-7 CogswellSPS Aerial

& B
Potential Access
Point :

Conveyor Belts Environmental Impacts

No new environmental impacts to habitat are expected from utiliZogest Route 2N25 to mobilize the conveyor
components

Placementof the conveyor belt within Cogswell SR®uld likely impact habitat within the existing fill area
California buckwheascrub, hoarjeaf ceanothus chaparral, and black willow thickets have recently been identified
along the slope of the existing fillThe following birds are considered common inhabitants of the project vicinity:
California quail, northern flicker, Califoa towhee, spotted towhee, oak titmouse, belted, kingfisher, western scrub

jay, stellar jay, mourning dove, basailed pigeon, redi  Af SR KIF 612X 02YY2y NI @Sysz V3
hummingbird, wrentit, American coot, mallard and housefinchddtionally, western gray squirrel, mule deer,
raccoon, and black bedmave been previously observenh the site Studieswould be needed to determind any

other speciesare presentin the area and thespecificimpactsplacement and operation of a conveyaould have

on habitat.

Conveyor Belts Social Impacts
Theconveyor beltvould be installed during cleanouts and removed between subsequent cleanouts.

Placement and operation ofoaveyor beltswithin Cogswell SP&uld impact ecreational activities alongorest
Route 2N25 througlthe SPSIt couldbe possible to either elevate or trench the conveyor belt to maintain access
through Forest Route 2N2&nd avoid or reduce impacts

The scenic and visumhpacts of placing and operating a conveyor within €l Reservoir and Cogswell SPS are
expected to baninimal and temporary for recreational users
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Conveyor Belts Implementability
The conveyor components could ir@nsportedto and from Cogswell Reservoir and SPS along Forest Route 2N25.

Oncesediment is excavated from Cogswell Reservoir, it could then be loaded into a hopper inside the body of the
reservoir Sediment would then be conveyed to Cogswell. SBi8en that the minimum curve radius for a conveyor

is 300 feet and the access rotdtough the SPBas several turns with a radius less ttthat, a conveyor beltould

not be placed alonghe access roadHowever the conveyor belt could bplaced over theexisting fill at Cogswell
SPSas shown in Figure7-7. Further investigationwould be needed to determine the exaalignment of the
conveyor belt

It is expected that permitting the use of a conveyor within Cogswell SPS weuittloded in the environmental
regulatory permits to use the SPS for sediment placem8efparate & quality permitscould be neededo operate
generators to power the conveyor if insufficient electrical power capacity is available in the vicinigy pidjlect
site.

Conveyor Belts Performance

Assuming average or minimal delays due to mechanical difficulties with the conveyor belt or the generators, the
conveyor belt would be able to transport approximately &0of sediment per hour Given this and other
assumptions discussed iection6, a 6month conveyor operation could move approximately 800,@0of
sediment At this rate it would take approximatelpree 6-month conveyor operations to transpo2.3 MCY of
sedimentbetween Cogsell Reservoir and Cogswell SPS

Conveyor Belts Cost

The estimated cost for constructing and operating a conveyor belt from Cogswell Reservoir to Cogswell SPS i
approximately $4.2nillion.

7.2.5.4 S URRYIPELINE

As discusseth Section6, slurry pipelinesvould be used in conjunction witthe dredgingremoval alternative A
slurry pipeline could be constructed to transpahtedgedslurry from Cogswell Reservdio SanGabrielReservoir
Removal ofthe material accumulated éanGabrielReservoiwill be evaluated irSection7.3.

Route for Slurry Pipeline

Detailed analysis would be needed to determine the specifieaknt of a slurry pipeline to transport sediment
from Cogswell Reservoir t8anGabrielReservoir For the purposes of this Strategiian, it was assumed the
potential pipeline alignment described here and showrrigure7-8 would be feasible Theslurry pipeline would
begin at the end of the dredge line on the downstream face of Cogswell Mamee the West Fork meets with
Forest Route 2N25, the slurry pipelioeuld be constructed along Forest Route 2NEhirther investigation will be
needed to determine the best method to transport the dredged material from the face of the dam to Forest Route
2N25 where the pipeline will begirBecausd-orest Route 2N25 iexy sinuousand narrow, portions of the slurry
pipeline ould encroachinto the West Fork in order for the road to continue to accommodate traffic
Approximately 7 miles downstream, whereoffest Route 2N25 meets witlsanGabriel Canyon Road {&e
Route 39), the slurry pipeline would likelige placedunder theSanGabrielCanyon Roatridge over the West Fork
The slurry pipeline would then travel appimately 1.5 miles along the West Fork, until meetiSgnGabriel
Reservoir
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Figure7-8 Cogswell Slurry Pipeline Alignment
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Slurry Pipeline Environmental Impacts

Therewould be impact to habitat where the slurry pipelingould encroachon the West Fork If required, the area
needed to construct booster stationsould causeadditional impact Other than construction impacts, a slurry
pipeline is not expected to impact the @inonment along the West ForkHowever, the discharge of sediment into
SanGabrielReservoimwouldincrease turbidity and possibly affect the habitat there

In order to identify and minimize the potential environmental impacts of placing and operatihgry pipeline
from Cogswell Dam t8anGabrielReservoirthe habitat along the potential alignments would have to be studied

Water quantity and air quality would not be expected to be impacted.

Species known t@xist within the West Fork includBarta Ana suckerarroyo chub, Santa Ana speckled dace,
rainbow trout, southwestern pond turtle, coast range newt, California4tedged frog, and mountain yellelggged

frog. Vegetation communities observed along the stream channel include Southern SyeadiereRiparian
Woodland, White Adler Woodland, Southern Willow Scrub, Southern Coast Live Oak Riparian Forest, and Coaste
SageChaparral ScrubA slurry pipeline is not expected to greatly impact any of these speétasther study is

needed to determie the extent of environmental impact from slurry pipelines

In past reservoir cleanouts, the most recent of which was in 3®4nvironmental regulators required monitoring
of the condition of biological resources and water quality before, dyamgl after the completion of the project
Such requirements are thus likely for future projects.

Slurry Pipeline Social Impacts

If constructed, a slurry pipeline would be a permanent structure for moving sediment from Cogswell Reservoir
SanGabrielReservoit Depending on the exact alignment of the slurry pipeline along Forest Route 2N25 and the
West Fork, fishingouldbe impacted Other recreational activitiesvould beexpected to be impacted only during
construction of the pipeline
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Slurry Pigline - Implementability

As mentioned previously, the slurry pipelitensportation alternative would be used in comuation with the
dredging removal alternative Assuming that dredging is determined to be feasible, it is expected the dredge
upstream d the dam would be connected to the slurry pipeline downstream of the d&umps could be needed

to move the slurry either over the dam or through a valve on the dam

Asdiscussed irBections, the slurry pipelinewould be flexible; therefore, itvould be able to handle the turning
radii necessary to reacBanGabrielReservoir

Booster stationgouldbe needed every mile to keep the slurry moving down the pipeliferther study is needed
to determine if there is sufficient space to place basttatiors along the slurry pipeline alignmengEurther study
is also needed to determine the level of effthiat would berequired to keep booster stations operational

Placement of a slurry pipeline along the proposed route would present signifiggitof-way and permitting
issues.

Slurry Pipelineg Performance

As mentioned previously, surry pipeline would be used in conjunction with the dredging alternatiMeerefore, if

9 dredging operations were to be conducted during they2@r planningeriod to remove the entire 60 percerur
34MCY of smallera AT SR &ASRAYSY(l 27F -MGDEamid duantitySthed NI 8lukriNgipelinep ® T
would be used a total ohine times during the 26/ear planning period As discussed isection6, the slurry
pipeline would need to transport approximately 2,0000f the watersediment slurry per hour or approximately

15 cubic feet of the slurry per secandn total, during a6-month dredging operation, the slurry pipeline would
need to handle a tail of 4MCYor 2,500 acrdeet of slurry It is expected that the type of slurry pipeline that
would be used would be able to perform during t2@year planning timeline.

For planning purposes, it was assumed that a total of nine lift stations wouledagred for the 8.5mile long slurry
pipeline between Cogswell Dam a8dnGabrielReservoir

Slurry Pipeline Cost

The estimated cost for a slurry pipeline, including the cogheflift stations, is approximately $48illion. This
does not include the cost of dredging material into the slurry pipeline or removal of sediioemistream

7.2.6 PLACEMENALTERNATIVES

This sectiordiscusses potential placement alternatives for sediment removed from Cogswell Resé&iw@n the
remote location of Cogswell Dam and the difficult access along Forest Route 2N25Cagswell SP&nd
SanGabrielReservoirare being considered for placemenSediment that is transported t&anGabrielReservoir
via sluicing, slurry pipelin@r other methodwould be removed and placed at sites deemed feasibleSanGabriel
Reservoir

7.2.6.1 COGSWELEDIMENPLACEMENSTE

This sectiordiscusses the impacts associated with employing the remaining capacity at Cog§&&dr the
permanent placement of sediment from Cogswell Reservdhis placement alternative could potentially be used
for sediment excavated from the reservoir and transported either by trucks or a conveyor system to the SPS.

Cogswell SPS an existingPS thatovers an area of approximately 36.5 acres andently holdsless than SMCY
of sedimentfrom previous cleanout activities
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Figure7-9 Cogswell SPS Location
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Cogswell SP&Environmental Impacts

California buckwheat scrub, hoalgaf ceanothus chaparral, and black willow thickets hawemdly been identified
along the slope of the existing fill at the SR8terior live oak woodland, black willow thickets, mulefat thickets,
riparian herbaceousand canyon live oakare located athe back of the SPS, where new fill would potentially be
placed

The following birds are considered common inhabitants of phaject vicinity: California quail, northern flicker,
California towhee, spotted towhee, oak titmouse, belted, kingfisher, western scrub jay, stellar jay, mourning dove,
bandtailed pigeon, redi Af SR KIFI g1 02YY2y NI @Sys y29eidKwrént, Y2 O0
American coot, mallard and housefinckdditionally, western gray squirrel, mule deer, raccoon, and black bear
have beeridentified in the site Further studywould be needed to determine any other habitat the area

Equipment used tplace sediment in the SPS could impact on air quality.
Cogswell SP&Sacial Impacts

Cogswell SPS is not in the viewshed of any houses or buildioggever, it is possiblehe site could be partially
viewed from $te Route 2. The scenic and visuahpacts of having equipment in the reservoir would be minimal
and temporary for recreational users

Cogswell SP&Implementability

Use of Cogswell SPS would requererironmental regulatonpermits. Vegetation would need to be removed to
place sedimenat Cogswell SPE&nvironmental permitting is a major implementability issue

Cogswell SPS is also located near a National Forest Inventoried Roadles3seland is protected from road
construction, reconstruction, and timber harvesb as not taalter and fragment landscaped herefore, expansion
of the SP#to these areasvould not be a consideration
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Cogswell SP&Performance

It is estimated that 3.MCYof capacity remains at Cogswell SH8ere is noenough capacity to hold the 2gear
planning quantity of 5. MCY Since not all of the material could be sluiced or slurried downstream and trucking
and conveying out of the West Fork do not appear likely,RlmmdControl Districtwould attempt to congrve as
much capacity as possible for those materials with no feasible transport alternative out of the West Fork

Cogswell SP&Cost

For cost analysis it is assumed that 8 MCYof sedimentthat would not be able to be sluicegould be placed at
Caswell SPSAgain, up to 3.MCYof sediment could be placed at Cogswell SPS

The cost of placind.3MCYof sediment at Cogswell SPS would be approximatelyridlion.

7.2.6.2 SANGABRIERESERVOIAS APLACEMENIIOCATION

For planning purposes, it was assumed that a slurry pipeline transporting sediment from Cogswell Reservoir would
terminate inSanGabrielReservoir It was also assumed that sediment sluiced from CofjsReservoir would be
captured inSanGabrielReserv@r. This sediment would impact water quality and increase the amount of sediment
that would need to be managed withiBanGabrielReservoir Section7.3 discusses the sediment management
alternatives forSanGabrielReservoir

7.2.7 COMBINED SEDIMEMANAGEMENT ALTERNVHS

Combining the removal and transportation alternatives for Cogswell Resgethieie are four sets of feasible
options A description of each of these combined sediment management alternatives is given below

7.2.7.1 COMBINEDALTERNATIVEA:
S UICE3.4AMCY A SAN GABRIEIRESERVOIR
+EXCAVATE.3MCYIA TRUCK® COGSWELEPS

Combined Alternative 1A would involve sluicing sedimenSsamGabrielReservoiras well as excavating material
from Cogswell Reservoand placing atCogswell SPSIt was assumed that sediment sluiced 8anGabriel
Reservoiwould bemanaged with the material to be removed froBanGabrielReservoir Figure7-10 illustrates
Combined Alternative 1A.

Figure7-10 Cogswell Reservoir Combined Alternative 1A
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Approximately 400,00C€Yof sediment would be sluiced from Cogswell ReservoB8anGabrielReservoiin a given
year. At this rate, sluicing would have to be performed approximately 9 of2wgear planning period in order to
sluice 3.4MCYof sediment from the reservairin order to address the 2/8/CYof sediment that is not suitable for
sluicing, 6 excavation and trucking operations would be necessary.

Sluiced material would travel apprioxately 8.5 miles down the West Fork $anGabrielReservoir Material being
sluicedwould impacthabitat along the West Fork

The remaining 2.8CYof material would need to be excavated from Cogswell Reservoir in order to truck to the
SPS Thiswould require draining of the reservoir

One of the limitations of this alternative is the remaining capacity at CogswellE3&&vation of the total 5.KCY

of sediment would not be possible because there is neither enough capacity at Cogswell t8RSrfaterial nor a
feasible transportation method to remove this material from the West Fddp to 3.2MCYof sediment could be
placed at Cogswell SPHowever, it is assumed that only 2.BICYof the material that is not suitable for sluicing
would be placed at the SPSAnother limitation is the impact to sensitive habitat in the unused area of the SPS
which is also on Forest Service laidwould be necessary and possibly difficult to obtaimvironmental regulatory
permits.

There is an existingpad that travels through the SPS from the edge of the reservoir to the top of the existing fill
Utilizing the existing road minimizes new impact to habitéita temporary haul route is constructed along the side
of the reservoir to create a haul loppabitat that has grown on the existing fill would be impactéah access ramp
into the reservoimwould need to be reestablishedTherewould also be some impacts to air quality.

Employing thislternative to remove 2.31CYof sediment that would not beble to be sluiced would require six
6-month operations over the 2§ear period This is based on the assumption tregiproximately 400,00CYof
sediment can be moved by anGonth singledump trucking operation.

Implementation of this alternative wouldost an estimated $2&illion. The breakdown of estimated costs is
provided inTable7-3 below.

Table7-3 Estimated Costfor Combined Alternative 1A
o Quantity Removed Estimated Costs
Activity (MCY) (in millions)

Sluice from Cogswell ReservoirSanGabrielReservoir 3.4 $9
Excavate material at Cogswell Reservoir tlvatild notbe able to be &7
sluiced

Truck nonsluiceable material from Cogswell Reservoir to Cogs 23 $3

SPS on singl@ump trucks '

Place sediment at Cogswell SPS $5

Total 5.7 $25%

Note:
a. Does not include the removal of 3MCYof material fromSanGabrielReservoir
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7.2.7.1 COMBINEDALTERNATIVEB:
S UICK3.4AMCY A SAN GABRIEIRESERVOIR
+ EXCAVATE2.3MCYI A CONVEYOR, COGSWELEPS

Combined Alternative 1B is essentially the same as Combined Alternative 1A, thatetite 2.3MCYof non
sluiceable material wald be transported to Cogswell SPS using a conveyor belt instead of. tr&adsre7-11
illustrates Alternative 1B

Figure7-11 Cogsvell Reservoir AlternativelB
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A limitation of conveying sediment throughe SPS is the impact to sensitive habitat in the unused area of the SPS
which is also otJSForest Service landThe conveyor belts would also be routed in a relatively straight alignment
from the edge of the reservoir through the SPS to the top ofekisting fill Some habitat that has since grown on
the existing fill would be impacted by the placement of a conveyor. b&tt access ramp into the reserveould

need to be reestablishedt would be necessary and possibly difficult to obtaimvirormental regulatorypermits.

Employing this combined alternativ@ould requirethat sluicing be conducted during 9 of the 20 years in the
planning periodin order to remove the 3.MCYof smallersized material from Cogswell Reservoikdditionally,
three 6-month dry excavation and conveyor operationsuld be requiredto removethe remaining 2.3CY of
largersized material that cannot be sluiced

Implementation of this alternative would cost an estimated $&#lion. The breakdown of estimated costs i
provided inTable7-4 below.
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Table7-4 Estimated Cost$or Combined Alternative 1B
o Quantity Removed Estimated Costs
Activity (MCY) (in millions)
Sluice from Cogswell ReservoirSanGabrielReservoir 3.4 $9
Excavate material at Cogswell Reservoir that is not sluiceable $7
Conveyor belt nossluiceable material from Cogswell ReservoiCmgswell 23 $4
SPS '
Place sediment at Cogswell SPS $5
Total 5.7 $25%
Note:

a. Does not include the removal of 3MCYof material fromSanGabrielReservoir

7.2.7.2 COMBINEDALTERNATIVEA:
DREDGE ANS URRY TEAN GABRIEIRESERVOIR
+ TRUCKING TOOGSWELSPS

Combined Alternative 2A would involve dredging sediment from Cogswell Reservoir and sending it via slurry
pipeline to SanGabrielReservoir As all of the sedimentvould not be eligible for transport via slurry pipeline,
remaining material would be eavated and brought to Cogswell SAEwas assumed that sediment slurries to
SanGabrielReservoinwould be managed with the material to be removed fr&anGabriel Figure7-12illustrates
Combined Alternative 2A.
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Figure7-12 Cogswell Reservoir Combined Alternative 2A
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As discussed previously, dredging could occur once the reservoir has been lowered to such a level that the
maximum depth to the sediment to be dredged is 50 feletis assumed that the slurry line cowdither be directed
through a valve in the dam or over the top of the darurther studywould be needed to determine if there is
adequate water to dredge material while keeping a lower reservoir elevation

From the downstream face of the dathe slurly pipeline would be constructed along Forest Route 2N®5some
points along Forest Route 2N25, the slurry pipetinaldencroach on the riverBooster stationsvould be needed

for every mile of slurry line to keep the mixture movinghe pipeline wold outlet into the SanGabrielReservoir
therefore, no dewatering area is necessargpproximately 8.5 miles of pipeline would be needed to construct this
alignment.

Given the assumptions made regarding dredging operatidngould take nine émonth dredging operations
during the 2@year planning period to remove the 3MCYof dredgeable material from Cogswell Reservdirthe
operations could be conducted on a regular bagiedging would be conducted approximately every other year

Just as withthe 2.3MCYnon-sluiceable material from Combined Alternative 1A, the remainingVCYof larger,
non-dredgeable material could be excavated and trucked to Cogswell $fS would take approximately six
6-month operationsover the 20year period

Implementation of this combined alternative would cost an estimated &hélkon. The breakdown of estimated
costs is provided iffable7-5 below.
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Table7-5 Estimated Cost$or Combined Alternative 2A
o Quantity Removed Estimated Costs
Activity (MCY) (in millions)

Dredge material from Cogswell ReservoiSanGabrielReservoir $36
Slurry dredgeable material from Cogswell ReservoBdanGabriel

. 3.4 $48
Reservoir
Booster station every mile from Cogswell ReservoBaoGabrielReservoir $46
Excavate material at Cogswell Reservoir that is not sluiceable $7
Truck nonsluiceablematerial from Cogswell Reservoir to Cogswell SPS | 23 $3
singledump trucks '
Place sediment at Cogswell SPS $5

Total 5.7 $1458?

Note:
a. Does not include the removal of 3MCYof material fromSanGabrielReservoir

7.2.7.3 GOMBINEDALTERNATIVEB:
DREDGE ANS URRY TEAN GABRIEIRESERVOIR
+ CONVEYORELT TAWOGSWELEPS

Combined Alternative 2B is essentially a combination of Combined Alternative 2A and Combined Alternative 1B
The dredging aspect of this alternative the same as for Combinedtekhative 2A, meaningthat 3.4MCY of
sediment would be dredged artdansported via slurry pipelinfom Cogswell Reservoir 8anGabrielReservoir

Similar to Combined Alternative 1B, the BIEYof largersized material would be excavated and conveyed to
Cogswell SPS

March 2013 7-26



Section7 ¢ SanGabriel River Rese

Figure7-13 Cogswell Reservoir Combined Alternative 2B
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Employing this combined alternative would require that sluicing be conducted during 9 of the 20 years in the
planning period in order to remove the 3MCYof smallersized naterial from CogsweRReservoir Addressing the
2.3MCYof largersized material that cannot be sluiced would requibeee 6month excavation and conveyor
operations.

Implementation of this combined alternative would cost an estimated &bilkon. The breakdown of estimated
costs is provided iffable7-6 below.

Table7-6 Estimated Costsor Combined Alternative 2B
o Quantity Removed Estimated Costs
Activity (MCY) (in millions)
Dredge material from Cogswell ReservoiSanGabrielReservoir $36
Slurry dredgeable material from Cogswell Reservoir SanGabriel
. 3.4 $48
Reservoir
Booster station every mile from Cogswell ReservoBanGabrielReservoir $46
Excavate materiat Cogswell Reservoir that is not sluiceable $7
Conveyor belt nossluiceable material from Cogswell Reservoir to Cogs 23 $4
SPS '
Place sediment at Cogswell SPS $5
Total 5.7 $145
Note:

a. Does not include the removal of 3MCYof material fromSanGabrielReservoir
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7.2.8 COGSWELL RESER\BURMARY AND RECOMMEBATIONS
7.2.8.1 SUMMARY

Over the next 20 years, SMCYof sediment are planned to be removed from Cogswell Resenkor planning
purposes, it is assumed that 60 percent of the QY or 3.4MCY is smalleisized material that could be sluiced
or dredged The remaining 40 percent, or 2M8CY, would need to be managed separateljhe different sediment
management alternatives are briefly explained below and the impacts are simdvigure7-7.

Sediment Management Alternatives

1A Sluice (3.MCY A SanGabrielReservoir
+ Excavate (2.MCY A Trucks”A Cogswell SPS
Alternative 1A consistef two components One component consists of sluicing BIC€Yof sediment from
Cogswell Reservoir t8anGabrielReservoir which would result in habitat and water quality impacts on the
West Fork of theéSanGabrielRiver The other component consists ekcavating the 2.81CYof largersized
sediment in Cogswell Reservoir and trucking it to Cogswell $RSe would be air quality impacts from the
trucks and habitat impact to the undeveloped portion of Cogswell SPS.

1B Sluice (3.MCY A SanGabrielReservoir
+ Excavate (2.BICY A ConveyorA Cogswell SPS
This alternative is similar to 1A except the RIGYof excavated material would be transported to Cogswell SPS
using a conveyor beltThere would be some impacts to the habitat on the existingafithe SPS where the
conveyor belts would be placed.

2A Dredge (3.MCY A Slurry Pipelindy SanGabrielReservoir
+ Excavate (2.BICY A Trucks”A Cogswell SPS
This alternative consists of dredging the BICY of smallersized material from Cogswell Reservoir and
transporting via slurry pipeline t8anGabrielReservoir Construction of the slurry pipeline would have some
habitat impacts on the West Fork of ttf#anGabrielRiver The 2.3MICYof largersized naterial in Cogswell
Reservoir would be excavated and transported via a conveyor to Cogswell SPS.

2B Dredge (3.MCY A Slurry Pipelindy SanGabrielReservoir
+ Excavate (2.BICY A ConveyoA Cogswell SPS
This Alternative is similar to Alternative 2Acept the 2.3MCYof largersized material would be transported to
Cogswell SPS using a conveyor.b&here would be some impacts to the habitat on the existing fill at the SPS
where the conveyor belts would be placed.

Recommendations

It is recommendedhat Alternatives 2A and 2B be considered first due to the high environmental impacts sluicing
would have on the West Farksadiment flushingshould also be considered for this location as additional study is
completed.
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Table7-7 Summary of Sediment Management Alternatives for Cogswell Reservoir
Environmental Social Implementability Performance| Cost
() e}
2|5 |- 25 2|58
Quantity | _ |5 | & | S Eg 8| o> 2
, Removed €| 3| 5 |5 |2 [ S| g x| 2o 5
Alternative MCY) g | % S S ? 5 = £ oo =
( 28| SE|Q|F|>]2 S O S| 8% E
AN 5 £ s|g2| »
=13 2 s | 5=
= =) a | B
0] < H*
Sluice to SG Reservoir 3.4 d |d / 9
Excavate from Cogswel 2 / /
Yes 25
1A Trucks 2.3 d / 6
Cogswell SPS d / / / Yes
Sluice to SG Reservoir 3.4 d | d / 9
Excavate from Cogswel 2 2
1B 9 U U Yes 25
Conveyor Belt 2.3 2 / / 3
Cogswell SPS d / / / Yes
Dredge 2 |2
Slurry Pipeline to SG 3.4 . ’ No| 9
Reservoir
2A Excavate from Cogswel 2 2 / / 145
Trucks 2.3 d / Yes| 6
Cogswell SPS d / / / Yes
Dredge 2 |2 / /
Slurry Pipeline to SG 3.4 2 2 No| 9
Reservoir
2B Excavate from Cogswel 2 2 / / 145
Conveyor Belts 2.3 2 / / Yes| 3
Cogswell SPS d / / / Yes
Legend:

d significant impact
2 some impact

/ possible impact
no impact

Notes: (a) Use of lowemission trucks would reduce air quality impacts from significant impbcta some impactZ).
(b) All options requireenvironmental regulatory permits.
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7.3 SANGABRIERESERVOIR

7.3.1 BACKGROUND

SanGabrielDam, shown irFigure7-14, is a compacted earthfill and rockfill embankment with a concrete cutoff
wall. The dam was constructed in 1B®ythe FloodControl Districtfor flood control, drinking water supply, and
water conservation, with power generation uses added latefhe original storge capacity at spillway is
86.1million cubic yarddMCY) With an uncontrolled drainage area 163.5 square miles and a controlled drainage
area (from upstream Cogsweéleservoiy of 39.2 square milessanGabrielReservoithas a total drainage area of
203square miles

The principal functions ddanGabrielReservoirare flood control and water conservationNater capturedin the
reservoirduring the storm season is gradually releag®d the upper end of Morris Reservoill he outlet works at
SanGabriel Reservoiralso direct reservoir releases to a 5 megawatt power plant owned and operatdtieby
FloodControl Districtand alsointo the Azusa Conduit on the lower left abutmenThe Azusa Conduit is a pipeline
owned by the City of BRal RSy I G KI G RA NB Qovier plant th dZusaiaid totehter HidRiBuyidn Q a
system that has its headworks in Azusa.

Figure7-14  SanGabrielDam

A0

7.3.1.1 LOCATION

SanGabrielReservoiiis located inSanGabrielCanyon approximately eight miles north of the City of AzuBhe
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reservoir islocated within FloodControl Districtowned right of way As
Reservoiis located between Cogswell and MorReservoirs.

Figure7-15 SanGabriel Reservoir Vicinity Map
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7.3.1.2 ACCESS

Access to the reservoir is available 8@nGabrielCanyon Road (State Route 39) and Burro Canyon, located off the
East Fork RoadState Route39 and East Fork Road are paved, tame roads East Fork Road is connected to
SanGabriel Canyon Road by means of dake bridge Access to the downstream nmaénance area of the

reservoiris available by means &anGabrielCanyon Road as well

From East Fork Road there is a maintenance road that runs to Burro CanyodusP8iside the Burro Canyon
entrance is the starting point of a corrugated metalelil access tunnel that goes under the East Fork Road; the
access ramp (unpaved) continues down into the reservoir bot{@&weFigure7-16). A portion of the ramp into the
reservoircould need to be reestablished due to the possibility of fluctuating water levels of the reservoir making

contact with the ramp

Accesscould be established upstream of the dam alo8gnGabrielCanyon RoadThee is currently no specified
accessoint that is capable of accommodating large equipmesat,it would be necessary to construct access
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ramp. Some adjacent vegetatiotould be impacted Further studywould be necessary to determine the optimal
location for such an access pointastly, the access to theaintenance area on thdownstreamside of the dam is
availableby existing access roads seen irfFigure7-17.

Figure7-16 =~ SanGabrielReservoirAccess Points
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Figure7-17 SanGabrielDam and Reservoir Downstream Access Point
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7.3.1.3 DAMOUTLETS

In addition to being equipped with a variety of valv8anGabrielDam is also equipped with a sluiceway controlled
by 6 by 6foot sluice gate that feeds into aféot diameter tunnel through the dam

The outlet works atSanGabriel Dam also direct reservoir releases into the Azusa Conduit on ther ltfte
abutmentand to a 4.97 megawatt power plant owned and operated by Ef@odControl District The Azusa
Conduit is owned by the City of Pasadena and is used to supply its Azusa power plam SadGabrielValley
River Water Committee with a portion of the water to which they have rights

7.3.1.4 DOWNSTREAW OODCONTROL ANBWATERCONSERVATIORYSTEMIOMPONENTS

Flood control releases flow directly into the upstream end of Morris Reserfairther discussion can be found in
Section7 4.

7.3.1.5 SEDIMENTACCUMULATIONNDREMOVAIHISTORY

The SanGabrielMountains are highly erosiveThe watershed oSanGabrielReservoilis contained in one of the
greatest sedimenproducing areas in th&anGabriel Mountains Due to the naturally erosive nature of the

March 2013 7-34



Section7 ¢ SanGabriel River ReservoisSa

watershed and the continued potential for fires, it is not feasible to significantly reduce itmi@etdproducing
potential. Figure7-18 shows the approximate sediment storageSanGabrielReservoira A y OS G KS NBa S|
debris seasn in1937.

It is the FloodControl DistricRa LINF OGAOS (2 NBGFAY Sy2dAK ad2N)r 3S OF
for two incoming design debris events (DDEs), which are calculated and determined for each specific .reservoir
However, per the ACDA study discussed Bection7.1, the SanGabriel Canyon needs to provide a total of
50,000acrefeet, or B0 MCY of combined flood control storage As the FloodControl Districtutilizes Cogswell
Reservoir anGanGabrielto meet this storage requirement, theombined volume of sediment in storagethese

two facilitiesmustnot exceed 23.M1CY

As of December 2006, the remaining capacitySanGabriel Reservoirwas 71.MCY, reflecting the sediment
accumulation inand removal fromthe reservoir sincéi KS R Y Q& . SaliyhantirdhitiieBadGabrielto
date has been achieved with both sluicing and excavatidpproximately 38ViCYhave been removed since 1937
A summary of the historical sediment remopabjects can be found ifiable7-8.

Figure7-18 Graph of Historical Sediment Storage &anGabrielReservoir
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Table7-8

SanGabrielReservoiHistorical SedimenAccumulationand Removal

Survey Date

Reservoir Capacil

Quantity Sluicel

Quantity Excavate

SedimentAccumulation
Between Surveys

Sediment in Storag

(MCY) (MCY) (MCY) (MCY) (MCY)
October 19377 86.06 - - - -
April 1938 77.67 - - 8.39 8.39
October 1938 76.13 - - 1.53 9.93
November 1940 74.75 - - 1.38 11.31
September 1941 73.99 - - 0.76 12.07
October 1942 73.82 0.28 - 0.45 12.24
September 1943 71.04 0.46 - 3.25 15.02
July 1944 70.76 - - 0.28 15.30
October 1944 71.61 0.92 - 0.06 14.45
November 1945 71.54 0.17 - 0.24 14.52
November 1948 70.70 0.27 - 1.10 15.36
November 1951 70.87 0.34 - 0.18 15.19
January 1953 70.75 0.32 - 0.44 15.31
May 1954 71.01 0.46 - 0.20 15.05
July 1958 70.74 - - 0.27 15.32
August 1958 71.98 1.27 - 0.04 14.08
September 1961 71.58 - - 0.40 14.48
November 1962 70.41 - - 1.17 15.65
December 1965 67.18 - - 3.23 18.88
April 1966 67.88 2.46 - 1.76 18.18
August 1967 65.66 - - 2.22 20.40
February 1969 62.56 - 1.26 4.35 23.50
May 1969 59.29 - - 3.27 26.77
October 1969 61.02 0.14 1.59 - 25.04
October 1970 67.03 2.62 3.40 - 19.03
October 1973 75.11 - 8.07" 0.86 10.95
March 1978 69.76 - - 5.35 16.30
March 1980 70.23 - 2.21 1.74 15.83
February 1981 73.91 - 3.68 - 12.15
April 1983 71.18 - - 2.73 14.89
January 1985 71.22 0.05 - - 14.84
August 1985 71.25 0.03 - - 14.81
September 1986 71.28 0.03 - - 14.78
March 1992 70.74 - - 0.54 15.32
August 1992 71.53% - - - 14.53
December 1992 73.52 1.98 - - 12.54
December 1994 71.65 - - 1.86 14.41
November 2002 70.43 - - 1.22 15.63
December 2006 71.69 - 4.079 2.80 14.37
Notes:

a. First debris seasowasassumed to be 19338.
b. Approximately 536 acrefeet of sediment entered the reservoir during the cleanoutThe contractor removed the
536acrefeet, but the precleanout and postleanout surveys did not reflect this amount.
c. No sediment removal occurred between the March 198RAd August 1992 survey date To offset this error in
sedimentation volures the comparisons were splitSedimentaccumulationwas based on the differenceetween the
September1986 and March 1992 surveysSluicing volume was based on the differencevimdn the August 1992 and
December 1992 surveys.
d. Approximately6.1million tons of sedimentvasremoved by a contractor during theys clearout project (Summer 200t

Fall2006) Using a factor of 1.5tons/CY, the approximate volume is MIG¥
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PastSluicing Projects

The first sluicing event &anGabrielDam was conducted in 194From 1942 to 2006, 11 MICYof sedimentwere
sluiced to Morris Reservoir immediately downstream/hile detailed impacts are not available for other events,
the 1992 sluting eventresulted insedimentaccumulationin the riparian habitat immediately downstream of the
sluice tunnelcalled. N2 ¢ y Q & Fl@vdzfrodKmajor storms that occurred afterward in 1993, 199% 1998
scoured out this sediment, along with the riparian vegetatidimese events demonstrated that habitat conditions
in Browns Gulch are dynamic.

Past Excavation Projects

Approximately 24.31CYof sedimenthas beenexcavated fromSanGabrielReservar. Burro Canyon SPS, located
north of the SanGabrielReservoirwas used to dispose at least 1M&Yof the excavated sediment.

7.3.1.6 PECIAGONDITIONS

SanGabrielDam dischargedirectly into Morris Reservair Therefore, operationsake into accountondtions at
Morris Damto minimize water conservation lossefdditionally, he SanGabrielRiver Water Committee has a
water rightto the normal flow of the riveup to 135 cfs The SanGabriel River Wate€ommittee takes its water
from both the Azusa Conduit and an intake at the mouth of the caipmmstream of Morris ReservoiThe Azusa
Conduit has intakes éanGabrielDam and at Morris DamThe intake atSanGabrielDam allows its use under
most reservoir pool levels, except e the reservoir pool is extremely low or the reservoir is completely drained
The intake at Morris Damould only be used when the pool in Morris Reservoir is extremely.highe water
treatment facilities for theSanGabrielRiver Water Committee hauwegulatory restrictions that prohibit intake of
water with elevated levels of turbidity.

The U.SForest Service operates an OHV recreation arezamGabrielReservoir The OHV Staging Area is located

Fi GKS NBaSNI2AND& dzLILIS NOUYZ adiivitieddhlthe Keselveir odtlit Primarify atithe C 2 |
confluence of the West and East Forks, although the Forest Service allows OHV actigiie®wn further in the
reservoir when reservoir pool levels expose more area

7.3.2 PLANNING QUANTITIERAPHROACH

As described irSection5.3, the 20year projected sediment inflow t&anGabriel Reservoiris 20.4MCY  For
planning purposest is assumedhat in addition to that quantity3.4MCYof sedimentwould be sluiced osent in a
slurry pipelinefrom Cogswell Reservoio SanGabrielReservoir As a result, the20-year planning quantityfor
SanGabrielReservoiis 23.8MCY

7.3.3 POTENTIAL STAGINGDAREMPORARY SEDIMEBNODRAGE AREAS

No outsidestagingor stockpile areas are needed for the alterivats being considered f@anGabrielReservoir

7.3.4 REMOVAL

The followingSectiondiscusses the impacts and costs of sediment remov&8aaGabrielReservoirby means of
excavation, dredging, and sluicindiscussion of the transportation and placemealiternatives is presented in
Sections 7.3.5 and 7.3.6espectively Combined alternatives that address all phases of the sediment management
process are presented and discusse&attion7.3.7.
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7.3.4.1 EXCAVATION

Excavation has been conducted SanGabriel Reservoirin the past Under regular operating conditions,
SanGabrielReservoilis never completely dry, even outside of the storm seasbherefore, the reservoir must be
drained in order to excavate and remove sediment near the .dam

Access is avaible from a maintenance roaahd rampto Burro Canyon From this maintenance road, access into
the reservoir is achieved through @rrugated metalined tunnel that crosses undefast Fork Road into the
reservoir This location would be optimal for seaént thatwould be excavated and brought to Burro Canyon SPS.

For sediment that is proposed to go elsewhere downstreamoitld be necessary to establish new access roads
into the reservoir further downstreamFurther studywould be needed to determinereoptimal location for access
that would minimize impact to habitat surrounding the reservoir

Excavation Environmental Impacts

An environmental concern with excavati@md associated drainage of the reservigirthe impact on the aquatic
habitat within SanGabriel Reservoir Based on previougrojects at the reservojrthe species in theaeservoir
consist almost entirelpf non-native species such as largemouth bass, catfish, crappie, and bluagiher study
would be needed to determine any additional specidsmitigation measure that is employed to address fish is the
placement of a blocking netin preparation for draiage of the reservoir, blocking nets are placed upstream of the
reservoirto prevent fish,especiallythe threatened Santa Ana Suckdrom making their way into the reservaoir.
Native fish found in the waterway downstream of the netdn the reservoirare captured and relocated upstream

of the nets, which prevent their reentrynto the project area. Non-native speciesfound in the waterway
downstream of the net®r in the reservoirare removed and disposed of in a manner specified by the California
Department of Fish and GaméJse of blocking netsr other mitigation measuregould reduce the impact on fish

Depending on vegetation present at the access poititere could be some additional environmental impacts
SanGabrielCanyon Road is very close to the reservoir, so minimal, if any, impact is exp@t¢tecenvironment
along the reservoiwould be taken into consideration when choosing the precise access.point

While some losses are expected, most of the water released while draining the reseowtdrlikely be captured in
downstream facilitiesresuting in minimal impact to water conservation

As discussed earliethere would also be an impact to air quality as a result of the equipment necessary for
excavation However, it should be noted that the U.S-orest Service operates an OHV ared&an Gabriel
Reservoirwhich also producgemissions

During past reservoir cleanoutsincluding the most recent one that was carried out between 2004 ar@b,20
environmental regulators required monitoring of the condition of biological resources and \gatdity before,
during, and for several years after the completion of the proje@&uch requirements are thus likely for future
projects.

Excavation Social Impacts

Excavation would occur within the reservoir itseFor the excavation portion alonghere would be no increase in
traffic in the surrounding area

The nearest residential area ®anGabrielis 5 miles downstream, as shovim Figure7-19. SanGabrielCanyon
Road is frequented bynembers of thepublic travelling to recreational areas further upstrearihe noise from
excavation equipment is not expected to impact the downstream residential area
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Figure7-19 Residential Area near Morris Reservoir
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SanGabrielReservoiiis not in the viewshed of any houses or building®wever, the reservoir is located alongside
SanGabrielCanyon Road, which is frequented by recreational ysamst of whom are on their way to recreational
areas inSanGabrielCanyon that are out o S NI & S NIJ 2. ATN&s@enicdandSvisdaKiBpiacts of excavation
on recreational users would be minimal and the operation would be temporary.

The Forest Service permits OHV operation in an area at the confluence of the West F&dn@adbrielResevoir

called the SanGabriel Canyon OHV AreaAccess to water within the reservoir is prohibited, but removal of
sediment from this area could impact recreation in the OHV A&oreline fishing is allowed at the back edge of
the reservoir poal Sedimemn removal operations would impact this activitysediment removal operations would
make the reservoir pool inaccessible to recreational users, either by lowering it to be well within the excavation
work area, or completely draining it

Excavation Implementability

Since sediment has been removed via excavatioBamGabrielReservoilin the past, there is technical certainty
that excavatiorcouldbe successfully implemented

There are no right of way concerns related to excavating sediment f&anGabriel Reservoirsince the
FloodControl Districthas full rights for the maintenance and operation ®nGabrielReservoir However, a
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excavation operation would requirenvironmental regulatorpermits.
Excavation Performance

In order to excavat&SanGabrielReservoirthe reservoir must first be dewateredAs discusseth Section6.3.1,
excavationcouldonly be conducted over the summer monthsherefore dewatering would begin no earlier than
mid-April, after the conclusiorof the storm seasonThe reservoir level would remain low or be completely drained
until the start of the next storm season in mi@ctober Additionally, flows coming into the reservoir have to
significantly decrease before the necessary fish blocketg could be installed, which further reduces the period
available to excavate It could be possible for work to continue into the storm season until rain is forecasted
During the cleanout project conductdmtween 2004 and 216, excavation had to wadts late as August and had to
end as early as mi@ctober (due to forecasted rains)

It is expected that the excavation equipmewbuld be able to match the rate of removal by any mode of
transportation being considered However, the restrictions imposed by the fish protection requirements
significantly impact the performance effectiveness of excavation to the point thaaltgimative might not be able
to completely removeSanGabrielReservoi2 a -N@Ydplanning quaity.

Excavation Cost

As discussed previouslihe estimated unit cost to excavate material unddgwateredconditions from a facility
such asSanGabrielReservoiris $3 per cubic yard Excavating23.8MCYof sediment would cost approximately
$69 million.

7.3.4.2 DREDGING

As discussed iBection6, dredging has not been used to remove sediment from the reseruamaiatained bythe
FloodControl District In order to accurately determine the technical feasibility of a dredging operation at
SanGabrielReservoir detailedstudieswould need to be conducted

The following analysis is based on thewmsptions detailed irSection6, the assumption that the sedimemiater
slurry resulting from dredging oSanGabriel Reservoirwould be discharged into Morris Reseiy and the
assumption that approximately IICYof SanGabrielReservoif2 43.8MCY planning quantitywould be dredged
As discussed previously, the remainirig8MCYof largersized sediment would have to be excavated.

Dredging- Environmental Impacts

During previous studies &anGabrielReservoir largemouth bass, catfish, crappignd bluegillwere found to be
present in the reservoir. All those specag nonnative invasive species that environmental regulators would like

to see removed. Therefore, impacts from dredging to their spawning areas or habitat are not anticipated to be
considered a significant adverse impadturther study would be needeitd determine any impacts on other fish,
animals, and vegetation.

It is expected thaturing dredging operationthere would be someimpact to water qualitywithin SanGabriel
ReservoirAs mentioned irSectiong, water quality concerns could be partiahddressed with a silt curtain around
the dredge. Additionally, dscharging the sedimenwater slurry fromSanGabrielReservoiinto Morris Reservoir
could possibly result in elevated turbidity in Morris Reservbicreased turbidity atSanGabriel and Morris
Reservoirs could negatively affect water intake operationthbySanGabrielRiver WateiCommittee.

Groundwater rechargeould possibly be impacted because Morriss&voir maybe unableto capture all the
sedimentwater slurry resulting from didging operations abanGabrielReservoir
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Dredging- Social Impacts

The nearest residential area t®anGabrielis 5 miles downstream SanGabrielCanyonRoad is frequented by
members of thepublic, most of who ardravelling to recreational areas further upstrearithe noise of the dredge
is na expected to be a disturbance nor would it impaetffic.

OHYV activities within the reservoir would potentially be impacted when reservoir pool levels are Sligiieline
fishing activities would potentially be impacted when reservoir pool levels are so low that the exposed, relatively
soft reservoir bottom renders safe access to the reservoir pool edge infeadibis soft bottom condition would

also render safe conddns for OHV activities infeasible; however, the effect is not a reduction in available area for
OHYV activities, merely no increase in available area

SanGabrielReservoiiis not in the viewshed of any houses or building®wever, the reservoir is lated alongside
SanGabriel Canyon Road, which is frequented by recreational yserest of who are travelling to other
recreational areas iSanGabriel/l | ye 2y GKIF G F NB 2dzi .ZHe sdericGndNBual Snigas éf NI 3
dredging operationsn recreational users would be minimal and temporary.

Dredging- Implementability

No additional right of way is required for implementation of a dredging operation wihinGabrielReservoir As
discussed irsection6, dredging sediment (antdansporting it via a slurry pipeline) could affect water conservation.

From past studies completed for tlidoodControl Districincluding consultation with dredging professionals, it has
been determined that portable cutterhead suction dredges are ab#dl in a size suitable for use at the
FloodControl DistricR & NI A8 MPdrekigeBuldreach a maximum depth of 50 feet, the reservoir water level
would need to be lowered From there, the material could be dredged to a slurry pipeline eithesugh or over
the dam.

Similar to other sediment management activities, dredging would recgriséronmental regulatorypermits.
Dredging- Performance

SanGabrielReservoi & Sy (-MQNGBlanning duantity cannot be handled by dredging alorféor panning
purposes, itwvasassumed that only #1CYwould be dredged, since the ability temove the sediment from Morris
Reservoirwould be very limited Sediment nanagement alternative for Morris Reservoir are discussed in
Section7.4.

Considering the cagbilities of the dredging equipment and slurry pipeline discusse8eiction6, it would take
approximatelyseven dredgingperations to dredge #1CYof sediment fromSanGabrielReservoir

Dredging- Cost
Based on the estimated unit cost for dredgidgedging 2ViCYof sediment would cost approximately $gidillion.

7.3.4.3 S.UICINGAS AREMOVAIMETHOD

This sectioriocuses on sluicing as a sediment removal method and discussesngieets of sluicing within
SanGabrielReservoionly. For impacts of sluicmdownstream of the dam refer tSection7.3.5.1.

Sluicing (RemovahEnvironmental Impacts

Within SanGabrielReservoiitself, the impacts on vegetation and animal species would be expected to be similar
to the impacts associated with excavating sedntn&om the reservoif since in both cases the reservoir would
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need to be drainedFor a discussion of the expected impacts, refeféation7.3.4.1

Largemouth bass, catfish, crappand bluegill havéeen previously founth SanGabrielReservoir These fish are
non-native invaive speciesAs with excavation, these fish would need to be removed and disposed of as specified
by the California Department of Fish and Ganidocking netsvould need to be installed upstream of the work
area to protectnative and norinvasive fish, and such fish found downstream of the nets captured and relocated
upstream of the nets Further studywould be needed to determine any additional species tbatildbe impacted

If mechanical agitation of material is to ®nducted therewould be an air quality impact from equipment
emissions However, given théloodControl DistricRa LINS @A 2dza &af dzA OAy 3 LINR 2SO0 &
would be necessary within the reservosio air quality impacts in the reseivare not expected to be significant,
especially considering that @dHVArea is already operating in the reservoir.

Impacts to water quality for the stream course within the reservoir are unavoidable when sluwisigr deliveries
to the Azusa Conduivould have to occur at the intake at Morris DarGroundwater recharge could possibly be
impacted because Morris Reservoir may be unable to capture all the used for the sluicing operatioiGab8ah
Reservoir.

The elevated turbidity in Morris Resergoithough minimal in regards to groundwater recharge operations, could
impact the water supply operations of thBanGabriel River Water Committee, as its treatment plants have
stringent regulatory restrictions on the turbidity of the water the facilitiesuld take in State water quality
regulators oppose treating the sluice water coming outSainGabrielReservoiror treating the water in Morris
Reservoir Therefore, theFloodControl Districtentered into agreements with theSanGabriel River Water
Committee to coordinate reservoir and groundwater recharge operations with 8anGabriel River Water

/| 2YYAGGSSQa YSYOSNI SyGadAdGASa (2 NBRIzOS AYLI OGa (2 GK¢

The FloodControl Districtalso entered into an agreement with the City of AzusaSémGabriel Rer Water

I 2YYAUGGSS YSYOSNI Syidadeo G2 LI NIAFfte FdzyR GKS /[ Ade
SanGabrielCanyon These additional facilities were designed ammhstructed to work in unisowith groundwater
recharge operatios to provide supplementary water t8anGabriel River Wate€Committee member entities for

direct use or blending with turbid water during periods when sluicing activitieSaatGabrielReservoirelevate
turbidity levels in Morris ReservoiWith the useof these additional facilities, water quality impacts from sluicing

on the SanGabrielRiver Water Committee are anticipated to be minimized.

Sluicing (RemovabSocial Impacts

SanGabrielReservoiiis not in the viewshed of any houses or buildingsowever, the reservoir is located along
SanGabriel Canyon Road, which is frequented by recreation usefle scenic and visual impacts of dredging
operations on recreational users would be minimal and temparary

The Forest Service permits OHV openatio an area at the confluence of the Wesirk andSanGabrielReservoir
called the SanGabriel Canyon OHV AreaAccess to water within the reservoir is prohibited, but removal of
sediment from the reservoir could impact this form of recreation by resitrjj OHV access to areas being worked.

Shoreline fishing is allowed at the back edge of pw®l in SanGabriel Reservoir Sluicing would impact this
activity.

Sluicing (Removah)Implementability

Given that sluicing projects have been conductedanGabrielReservoiin the past, it is technically certain that
sluicing could be used to remove sediment frorBanGabriel Reservoir Though proven, the alternative still
necessitates water availabilityFor planning purposes waterto-sediment ratioof 9-to-1 is being used Being
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downstream of Cogswell Reservoir the®uldbe water released to assist with sluicjimt the amount available is
limited by the West Fork My I 3SYSy (i t f I y&ak forkfighariésNiSthe YWest Eosk ds exdected that
most of the water for sluicing éanGabrielwould be from recession flows

As stated above for excavation, implementation of the fish blocking nets has to wait until flows coming into the
reservoir are low enough to allow for netsirallation and the nets to block fish without impinging them against the
nets. Waiting for the proper flow conditionsould delay sediment removal operations well into the summer,
significantly reducing the window for sediment removal operations andltwe With which to implement sluicing.

Environmental regulatorpermits would be needed prior to any sluicing events
Sluicing (RemovahPerformance

The entire planning quantity cannot be handleddbyicingalone For planning purposes, it is assuntedt 2 MCY
would be sluiced, limited by the ability to remove the sediment from Morris Dam

In order to sluiceSanGabrielReservoirthe reservoir must first beompletelydewatered Material sluiced from
SanGabrielwould go directly into Morris Reservoir

Sluicing (RemovahCost

Based on the estimated unit cost for sluicing, the cost of sluiciWiXis approximately $5nillion, not including
the cost of mitigationmeasuresto be taken within the reservoir angayments to the City of Azusa to provide
supplementawater to the SanGabrielRiver Water Committee meber entities

7.3.5 TRANSPORTATION

The followingSectiondiscusses the impacts and costs of transporting sediment removedSan@GabrielReservoir

by means of sluicing, trucking, and conveyor belDiscussion of the removal alteatives was presented in
Section7.3.4 The placement alternatives are presented in 7.3@mbined alternatives that address all phases of
the sediment management process gmeesented and discussed 8ection7.3.7.

7.3.5.1 S.UICINGAS ATRANSPORTATIMETHOD

The followingSectionexplains the impacts of sluicing after sediment has passed through the dam

Sluicing- Environmental Impacts

Asshownin Figure7-20, the sluice tunnel fronsanGabrielReservoiempties into Brown's Gulch NB gy Qa D dz
the lowest 0.5mile reach of Browns CanyoiThe area of the watercourse is approximately 3 acris confluence

with the SanGabrielRiver is located downstream of the plunge pool that is at the base of the daMP 6 Yy Qa Ddz
is known to have fish, amphibian, insects, reptiles, and many birds axdnmals A study would need to be
conducted to determine the current state of this area and other habitat twatldbe impacted.

It should be noted that flows from major stornt®uld be expected to scour out and thus remove habitat from

NE ¢ Yy Q& Fuliezfsidaihg would be expected to impact habitat only when the watercourse has not been
recently scoured out It couldbe possibleunder such conditiondo construct an earthen sluice channel from the
SanGabrielReservoirsluice gates to the upstrea end of Morris ReservoirThis channel would prevent the sluice
flows from excessively scouring the riparian habitat and otherwise damaging existing haBipgiroximately
0.8acres of riparian habitat would be impacted by the sluice channel comdpt the impact on the full &cres
during sluicing without the channelThis loss of habitat is still considered a potential adverse impact; however, the
potential impactcould be less significant after application of other mitigation measures, such as stnaod
relocation of native fish, amphibians and reptiles.
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Once sluice flows reach the confluence below the plupgel mpacts to habitat should be greatly diminished
From here the sluiced material would continue directly into Morris Reservoir buté&sete turbidityin Morris
Reservoirfrom the addition of sluiced material could still cause impantsegards to water quality, as described
previously

Also discussed previously, there would be minimal impacts to groundwater recharge because the sedtéoru
the sluicing operation would be captured behind Morris Dam and (when decanted by Morris Dam) at groundwater
recharge facilities downstream.

Figure7-20  SanGabriel Dam Sluicing Schematic

SanGabriel
Canyon Road
. SanGabriel
B 4 - ‘ Reservoir

SanGabiriel
Dam

Sluicing- Social Impacts

No social impactge.g., traffic, recreationand aesthetics)are expected as a result of sluicing material from
SanGabrielReservoito Morris Reservoir

Sluicingg Implementability

Sluicing has been conducted frdBanGabrielReservoilin the past, so it is known to be technically feasibléhe
ability to sluice sediment is dependent on the inflowsSanGabiel Reservoinwhich could be supplementedby
releases from Cogswell Reserdoir LIN2 A RSR (G K2aS NBfSIFasSa R2 y2i AYL
instream flow goals for fisheries in the West ForRased on the assumption stated 8ection6 and previas
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experiences atSanGabrielReservoir it was estimated that between 300,000 to 500,00¥of sediment could
possibly be sluiced frorBanGabrielReservoiduring one sluicing operation.

As discussednvironmental regulatorypermits would be needed prior to any sluicing events.
Sluicingg Performance

Given the assumptions discussed Section6 and historic events, it was estimated that if sluicing was to be
conducted atSanGabriel Reservoir approximately400,000CY of sediment could be sluiced from SanGabriel
Reservoito Morris Reservoir in a yeait is also assumed that adequate water supply is available to sluice and that
material withinSanGabrielReservoimwould be mechanically agitated to move sediment downstream

At this rate, sediment would hauve be sluiced fronSanGabrielReservoito Morris Reservoiduring9 yearsof the
20-year planning period in order to sluice a total d/I€ Yof sediment.

Sluicingg Cost

As discussed previouslgluicing 2MCYwould cost approximately $&illion, not including the cost of mitigation
measures taken within the reservoir, payments to the City of Azusa to provide supplemental water to the
SanGabrielRiver Water Committee member entities, and mitigation measurgsay A GKAY .. NP gy Qa

7.3.5.2 TRUCKING

If trucking is to be used for sediment removal fr@anGabrielReservoirtrucks would be used in conjunction with
excavation The material would be loaded directly on to the truck and driven to its final placetoeation Two
locations are being considered for this analysis; Burro Canyon SPS and the Irwindalepeisding on the final
placement location, different access points into the resereouldbe used

Trucking- Access and Route for Trucking

Access for trucks intdcanGabrielReservoicould be made through the access points described previolfsiyucks
are driving to Burro Canyon SPS, the access point on the East Fork would be. ullimed Canyon SPS is
approximately 1.5 miles from the EaFork access point to the top of Burro Canyon SPS as segnin/-21.
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Figure7-21  Trucking Access to Burro Canyon SPS
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If sediment is to be trucked to the Irwindale Ritenstructing an access point alo8gnGabrielCanyon Road closer

to the dam would be recommended For this analysis it is assumed an access point would be established
approximately 0.5 mile upstream &anGabrielDam Trucks would then travel south alor@anGabrielCanyon

Road In an effort to avoid the impact to the communities downstream, itriggesed to use an access road for the
SanGabrielCanyon Spreading Ground as well as the access road to a conveyor belt owned by Vulcan Materials
Company to travel down to Foothill Boulevard, away from the residential arkesess into the spreading gnudiis
available through the entrance to the parking lot for the bike trail at the north end of the spreading grounds, as
seen inFigure7-22. These acess roads are parallel to the Gabriel Bike Trail.
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Figure7-22 SanGabrielTrucking Route to Irwindale
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Trucking- Environmental Impacts

The trucks used for sediment removal would util@anGabrielCanyon Road, East Fork Road, and an existing
maintenance road Therewould be no impact to habitat from the trucking aspect of the removal as both of the
roads are establishedTherecould be some impact to habitat where new access points need to be established
Further studywould be needed to make this determination

As discussed previously, truckiwguld impact air quality The use of low emission trucks would result in lower air
guality impacts than if standard trucks were used.

Trucking- Social Impacts

To Burro Canyon SPS

The maintenance route to Burro CanyonSSB also the access route to the Burro Canyon Shooting Park which is
adjacent to the SP&s seen irFigure7-23. There would beanincreaseto traffic, noise, and scenic impacts to the
recreational users of the shooting park
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Figure7-23 Burro Canyon SPS
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To IrwindalePits

Trucks would need to ent&SanGabrielCanyon Road, which is frequently used by recreational users on their way to
recreational facilities upstream of the reservoifraffic controlsvould need to be utilized to prevent hazards at the

0 NHzO1 4Q Sy i NE«k S E A TherefwdidYbe iiaKiS impadsaté Beatiohsl users during hauling
operations

In using the acceswute described earlier, trucks would avoid driving through dowmioAzusa However, there
aretwo neighborhoodsas gen inFigure7-24, alongSanGabrielCanyon Road that would be affected by the truck
traffic for sediment removal

The proposed route also intersects an access path tdSdmGabriel River Gabriel Bik&rail If trucking is utilized,
access from that patleould be temporarilylimited for the safety ofbike trailusers Given that there are several
nearby access points to theke trail this is expected to berainimal inconvaience.

Additionally, there is a Geology Area & Park currently proposed for the area whelgkthérailmeets with Todd
Avenue, as seen frigure7-25. This project sitavould need to be taken into consideration if trucking is proposed
along this route as the increased truck traffic and noise would affect the facilibys would also reove Todd
Avenue from consideration as the route to Foothill Boulevard
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Figure7-24  Residential Area Impact oBanGabrielCanyon Road
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Figure7-25  Trucking Impact to Proposedzusa Geology Park and Trall
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Trucking- Implementability

At SanGabrielReservoiraccess allows for doubldump trucks with a capacity of X&Yto be utilized As discussed
previously, these trucks are standard for construction projects and should be readily availaieling from the
EastFork access point to Burro Canyon 3R&e could be some complications traveling through the East Fork
Roadundercrossing Further investigatiowould be necessary to determine if any modificatiomsuld need to be
made

From theSanGabrielCanyonRoad access point headsduth, no restrictions are expected untliverting to the
access road near thieike trail Further investigation is needed to determine if there are any limitations with the
use d this proposed route.

Trucking- Performance

Given the following assumptions, it was determined that if excavation and trucking were to be implemented for
SanGabrielCanyon Reservoir, approximately 400,@¢could be removed per cleanoutn order to manage the

full 23.8MCYof sediment using trddng alone, both placement site8urro Canyon SPS and the Irwindale Pits,
would need to be utilized For planning purposesdt is assumed thaapproximately two thirds of thenaterial or
15.9MCYof sedimentwould be taken from the East Fodccesspoint to Burro Canyon SPS and that the remaining
one thirdor 7.9MCYwould be taken to the pits in IrwindaleA smaller quantity of sediment was assumed to be
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taken to Irwindaleas sediment from Morris Reservaiould be concurrentlytransported using trucken the same
route. The alternatives for Morris Reservoir are explainedSection7.4. Additionally, these quantities were
established for planning purposes onlyFurther investigation should be made to optimize transportation of
sediment using truckas specific removal projects are planned

To Burro Canyon SPS

Approximatelyl4.9MCYof sedimentwould be brought toBurro SPS This is a 8nile roundtrip fromSanGabriel
Reservoir Assuming doublelump trucks are used, there would be a total of appmately 400 trips per day,
totaling 6,400CYper day or approximately 800,0@Yover the 6 operating months Given that the East Fork
access point is located upstream in the resenibitouldbe possible to extend the cleanout until rain is forecdste

At this rate it would take approximately twenty-honth removal projects to place tH4.9MCY

To Irwindale Pits

Approximately MCYof sedimentwould be brought tothe pits in the Irwindale areaThis is a 14 mile roundtrip
from SanGabriel Reservoir Assuming doublelump trucks are used, there would be a total of approximately
400trips per day, totaling 6,40QYper day or approximately 800,0@Yover the 6 operating months

At this rate it would take approximately ten -Bionth remoal projects to place the BICY

Trucking- Cost

Given the distance frodanGabrielReservoitto Burro Canyon SPS and assuming the use of daluig trucks,
the estimated trucking cost is approximatelyl®imillion for 14.9MCYof sediment This does nbinclude the cost
for any possiblyyeededmaodificationsto the East Fork access paint

From SanGabrielReservoirto the Irwindale Pits, assuming the use of doutilenp trucks as well, the estimated
trucking cost is approximately $16&illion for 8MCY

This makes the estimated cost for trucking the to2a.8MCY planning quanty approximately $288&nillion,
excluding access modifications and environmental and social impact mitigation

7.3.5.3 GCONVEYOBELTS

The use of a conveyor belts would be in cowmjiom with excavation and would only be brought to Burro Canyon
SPS.

Access and Route for Conveyor Belt

If a conveyor belt is to be used to remove sediment from sediment BamGabrielReservoito Burro Canyon SPS,
the East Fork access point would kdized. Taking this routethe conveyor belt would travel through the tunnel
under East Fork Road and be aligned alongside the maintenance road to the SPSram $higwe7-26 below.
Burro Canyon SPS is approximately 1.5 miles from the East Fork access point to the top of Burro Canyon SPS

March 2013 7-51



Section7 ¢ SanGabriel River ReservoisSa

Figure7-26 ~ SanGabrielConveyor Alignment to Burro Canyon SPS
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Conveyor Belts Environmental Impacts

Additional studywould need to be conducted to determine if there is habjtaspecially in the drainage along the
access road to Burro Canyon SPS/Shod8ark thatwould be impacted by the proposed conveyor belt route
However, with the utilization of existing access rampd eoads, the habitat impacts are expected to be minimal

Conveyor Belts Social Impacts

The conveyor alignmertould adversely impact the tunnel located beneath East Fork Road at the mouth of Burro
Canyon

Since the conveyor belt would utilize thecess road to the Burro SPS, the road width available for the recreational
users of the Burro Canyon Shooting Park would be restrictéére would also be a noise and a scenic impact from
the conveyor belt along the access road for these recreatioreakus

Conveyor Belts Implementability

If a conveyor belt is used for sediment removal fr8anGabrielReservoiy it would be installed during cleanouts
and removed between subsequent cleanautdnce sediment is excavated, it could then be loatktd a hopper
inside the body of the reservoirApproximately 1.5 miles of conveyor belt would need to be constructed along
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Burro Canyon SPS maintenance ro&kdiment would then be conveyed through a tunneder the East Fork
Roadto the maintenance rad and then alongside the maintenance road to Burro Canyon 8Rfcessaryit
would be possible to either trench or elevate the conveyor be#tlimcation crossing the maintenance raad

Environmental regulatorpermits would be needed prior to argpnveyor activities

Conveyor Beltg Performance

Conveyor Belts Alone

Given the following assumptions as well as those describeskations, it was determined that if two conveyor
belts were to be used é@anGabrielReservoimpproximately 1,600,0DCYcould be removed per cleanoutt was
determined that if conveyor belts were to be used to convey the 28lB-MCY planning quantity, itcould be
necessary to use a langeonveyor than described iSection6. For this planning documenit was asamed that
two conveyor belts as described $ection6 would be used simultaneously

The conveyor belts would have a combined capacity of 1(8f)fier hour. Sediment would be brought to Burro
Canyon SPSThe operation would run 8 hours per day, 5 days per week,6Gambnths per year Given that the
East Fork access point is located upstream in the reseitvoibuld be possible to extend the cleanout until rain is
forecasted.

At this rate it would takeapproximately fourteer6-month removal projects to place tH3.8MCYof material

Conveyor Belts Combined with Trucking

It would also be possible to combine the conveying operations with trucking from the fr@dar@abrielReservoir
to the Irwindde Pits as described previoushGiven this scenario, BCYwould be trucked from the front of
SanGabrielReservoiteavingl4.9MCYto be conveyed to Burro Canyon SPS

Given the same assumptiar using two conveyor belt®, would take approximatelyen 6-month removal projects

to place thel4.9MCYof material As stated before, removal of MCYof sediment fromSanGabrielReservoir

using trucks would take approximately tean@nth removal projects As both transportation methods require
excavation, the projects could be completed simultaneausly

Conveyor Belts Cost

The estimated cost for constructing and operating a conveyor belt 1.5 miles SamGabrielReservoirto Burro
Canyon SPS is approximatelyn§i@lion.

7.3.5.4 3JURRWPPELINE

A slurry pipeline isiot being considered fothe SanGabriel Reservoiralternatives because Morris Reservoir is
within such close proximately t8anGabriel The slurry from the dredge would be discharged directly into Morris
Reservoir.

7.3.6 PLACEMENT

This sectiondiscusses potential placement alternatives for sediment removed fr®amGabriel Reservoir
Specifically this sectiondiscusses the placement of sediment at pits and the existing Burro Canyon Sediment
Placement Site Given the location oBanGabrielReservoirand the large quantity of sediment to be managed,
sediment may be transported into MorrRBeservoir Sediment that is transported thorris Reservoir via sluicing,
slurry pipeline, or other method would be removed and placed at sitegsned feasible foMorris Reservoir.
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7.3.6.1 LANDFILLS

Although Section6 identified landfills as a feasible placement alternative for reservoirs, the long distance and
limited available capacity prohibit their use for sediment removed f@emGabrielReservoir

7.3.6.2 PITS

The general impacts of employing pits for sediment placement were discusSattion6. There are multiple pits
in Irwindale Figure7-27 shows the location of the pits in relation &anGabrielReservoir From SanGabriel
Reservoirto the pits, the distance is approximatelyt miles depending on the specific pit identified for use, the
mode of transportation used, and the route

Figure7-27 Irwindale Pits Location
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It is assumed that the entire MCYof material fromSanGabrielReservoithat is proposed for transport out of the
canyon would be marketableGiven that assumption and other assumptions discuss&gation6, it was assumed
that pits operated by the gravel industry would accept the entill@Yof sediment fromSanGabrielReservoir

free of charge

As discussed iBection6, the acquisition of pits for the placement of sediment from facilities under the jurisdiction
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of the FloodControl Districtshould be pursued Acquisition of a quarry in Irwindale would be mafsirablefor
sediment management operations related 8anGabrielReservoir It would cost a total of $3 per cubic yard to
acquire and place the BICYof sediment at theFloodControl Districtowned pit

7.3.6.3 BURRCCANYONS=DIMENTPLACEMENSTES

This setion discusses the impacts associated with utilizing Burro Canyon SPS for the permanent placement of
sediment fromSanGabrielReservoir This placement alternative could potentially be used for sediment excavated
from the reservoir and transported eithéy trucks or a conveyor system to the SPS.

Cogswell SPS is an existing SPS that currently holds less M&Y & sediment and covers an area of
approximately 36.5 acres from a previous cleanout effort.

Burro Canyon SPS, showrFigure7-28, isan existing SPiBcated approximately 1.3 miles upstream from the East
Fork acess point tdSanGabrielDam Sediment placement in th8PS began in the later 1960s and continues to be
considered for placement of sediment removed fr@anGabrielReservoir

No other previoushused SPS or new cany&®PS was considered for disposal of sediment fanGabriel
Reservoir

Figure7-28 Burro Canyon SPS
: .»”" = ,,.,%‘,"{' 4

Burro Canyon
Shooting Park

Maintenance
Road

Burro CanyorSPS; Environmental

The Curve and Williams Fires of 2002 consumed all of the vegetation at Bamyon SPSThe SanGabriel
Reservoimpostfire sediment removal project (20636) included hydroseeding the SPS with native specisce
that time, it is expected thatthe hydroseed sprouted and thatome vegetation and other habitatbove the fill
lineshave been reestablishedrurther studywould be needed to determine the extent and potential impacts and
need for mitigation
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Burro Canyor5Pg; Social

Burro Canyon SPS is located in a relatively remote. afidge only nearby recreation area is tBairro Canyon
Shooting Parkvhich is locatedn sedimentpreviously placed ithe SPS Theshooting parkand the SPS share the
same access roadlt is expected that recreational users of tehooting parkwould experience increased traffic,
noise, and scenic impactt couldbe necessary to relocate ttshooting parkwithin the boundary of the SPS.

Burro CanyorSPS; Implementability

It would be necessary to obtaienvironmental regulatorpermits to use Burr@Canyon SRSt should also be noted

that although Burro SPS pdates the Burro Canyon Shooting Park, the forced closure of shooting ranges elsewhere
in Los Angeles County (including one in Azusa) have made gun users, especially law enforcement amdl homel
security entities, increasingly reliant on the Burro Canyon Shooting Park for their ongoing training and practice.

Burro CanyorSP&; Performance

Burro Canyon is estimated to have a remaining capacity &iQ¥ With the total 20year planning quanty for
SanGabrielReservoiat only23.8 MCY, there is ample space to meet this need.

Burro CanyorbP&; Cost

If 23.8MCYof sediment were tobe placed at Burro Canyon SPSvduld cost approximately $&illion. This
accounts only for the cost gflacing the sediment in the SPBurther studywould be necessary to determine the
cost of mitigation
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7.3.7 COMBINED SEDIMENT NRGEMENT ALTERNABVE

Given the quantity of sediment planned to be managed&ahGabrielReservoirit is going to be necessary tse
multiple sediment management alternativesmultaneously A description of each of these combined sediment
management alternatives is given belowMore specific details regarding the environmental impacts, social
impacts, feasibility, implementability, and cost for individual alternatives are given in the previous subsections
Combined impacts and costs are described below.

7.3.7.1 COMBINECEEDIMENTALTERNATIVEA:
EXCAVATE23.8MCY A TRUCK# BURRAOCANYONSPS15.8MCY & IRWINDALPITS(8 MCY)

Excavation of the totaR3.8MCYof sediment expected to be removed in the next-y&€ars in conjunction with
trucking would need to occur approximately 20 time3f the23.8MCY, 8MCYwould be taken to a pit in Irwindale
with approximately 10 removalsThe otherl5.8MCY that would be taken to Burro Canyon SPS would need to be
taken approximately every year for the 20 yeatscouldbe possible in some years to take more than plahi®
Burro Canyon SPiBrain is not forecasted earhit is expected that most excavation could only occur over summer
months.

Trucking to Irwindale

The trucks performing the removal oMCYto Irwindale would travel partially alon§anGabrielCanyonRoad and
partially on a private access road near tBanGabrié RiverBicycle Trail By routing the trucks along the access
road no truck traffic would pass through downtown Azus@here would be some social impacts to a few
neighboring communitieand likely to thebike trailusers

Utilizing existing roads and access roads minimizes new impact to habit&rewould be some impacts to air
quality.

There are several options in the Irwindale aregediment that is trucked from the reservaiould be brought to
either a privately owned pit or a pit that theloodControl Districtcould purchase in the future TheFFloodControl
Districtintends to pursue the purchase of a new pit as well as the use of those existing

Trucking to Burr&Canyon SPS

The trucks performing the removal &6.8MCYto Burro Canyon SPS would travel along the maintenance road to
Burro Canyon SPS that is also the access to the Burro Canyon Shooting3Paduting the trucks along the
maintenance road thereould be some social impacts to the recreata users of the shooting park and the
impacts to transport operations from the recreational users.

Utilizing existing roads and access roads minimizes new impact to halvitaiuld be necessary to widen the rda
which would impact any potential habitat along that corriddtherewould be some impacts to air quality

The sediment would then be placed in the unused area of Burro CanyonExi38ng habitat would have to be
removed in order to place sedimenfppropriate mitigation would also need to occur

Implementation of this alternative could cost estimatedto be between $35million and $395 million. The
breakdown of estimated costsiot including those for mitigation or the construction of acceeint modifications,
is provided in the following table

March 2013 7-57



Section7 ¢ SanGabriel River Rese

Figure7-29 SanGabrielCombines Alternative 1A
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Table7-9 Estimated Costfor Combined Alternative 1A

Quantity Removed

EstimatedCosts

Activity (MCY) (in millions)
Excavate Material e&danGabriel 238 $72
Truck fromSanGabrielto Irwindale 8 $168
Place sediment at an Irwindale Pit $(17)%-$5
Truck fromSanGabrielto Burro Canyon SPS 15.8 $119
Place sediment at Burro Canyon SPS $32
Total 23.8 $375 to $395

Notes:

a. If 8MCYof marketable material are brought to an existing quarry, a $17 M credit is assuEsttnated cost is between a

$17 M credit and an actual cost of $5 M.
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7.3.7.2 (COMBINEEEDIMENTALTERNATIVEB:
S UICE2 MCY A MORRISRESERVOIR
+EXCAVATE21.8MCY A TRUCK#® BURRACANYONSP$13.8MCY & IRWINDALEITS(8 MCY

Combined Alternative 1B is essentially the same as alternative 1A except that 2ZMCY of sediment would be sluiced
to Morris Reservoir Morris Reservoirs directly downstream ofanGabrielReservoir Figure7-30 shows the
combined alternative Therecouldbe some environmental impacts to the areanediately outside of the sluice

tunnel and to the water supply system of tiganGabrielRiver Water Committeehowever, there are mitigation
measures thatcould be taken to minimize the impact If sluicing were added to the alternative the cdst
estimatedbetween$355-375million. The breakdown of estimated costs is provided able7-10.
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Figure7-30 SanGabriel Combined Alternative 1B
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Table7-10 Estimated Costfor Combined Alternative 1B

Activity

Quantity Removed

EstimatedCosts

(MCY) (in millions)

Sluice to Morris Reservoir 2 $5
Excavate Material ganGabriel 21.8 $66
Truck fromSanGabrielto Irwindale Pits $168
Place sediment at an Irwindale Pit 158 $(17)-5
Truck fromSanGabrielto Burro Canyon SPS 8 $104
Place sediment at Burro Canyon SPS $28

Total 23.8 $355-375

Notes:

a. If 8MCYof marketable material are brought to an existing quarry, a $17 M credit is assuBsidnated cost is between a

$17 M credit and an actual cost of $5 M.

7.3.7.3 GOMBINEDS=DIMENTALTERNATIVEC:

DREDGE2 MCYYA S URRYPIPELINA MORRISRESERVOIR

+EXCAVATE21.8MCY A TRUCK#® BURRACANYONSP313.8MCY & IRWINDALEITS(8 MCY

Combined Alternative 1Gs shown irkigure7-31, is essentially the same as alternative 1B except that instead of
sluicing 2MCY of sediment it would be dredged through to Morris ReservoirMorris Reservoir is directly
downstream ofSanGabrielReservoir If dredging were added to the alternative the cost is estimabetdwveen

$370-390 million. The breakdown of estimated costs is provided @ble7-11.
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Figure7-31 SanGabriel Combined Alternative 1C
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Table7-11 Estimated Cost$or Combined Alternative 1C
. Quantity Removed Estimated Costs

Activity (MCY) (in millions)
Dredge to Morris Reservoir 2 $21
Excavate Material adanGabriel 218 $66
Truck fromSanGabrielto Irwindale Pits 8 $168
Place sediment at an Irwindale Pit $(17}a)-5
Truck fromSanGabrielto Burro Canyon SPS 138 $104
Place sediment at BurtGanyon SPS ' $28

Total 238 $370-390

Note:

a. If 8MCYof marketable material are brought to an existing quarry, a $17 M credit is assuEsttnated cost is between a

$17 M credit and an actual cost of $5 M.
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7.3.7.4 COMBINEEEDIMENTALTERNATIVEA:
EXCAVATA TRUCK# IRWINDALPITS
+ EXCAVATEOCONVEYORELT# BURRACANYONSPS

Excavation of the totaR3.8MCYof sediment expected to be removed in the nexty&€ars in conjunction with
trucking and conveyor belts simultaneously would need to occur appaigign10 times Of the23.8MCY 8MCY
would be trucked to a pit in Irwindale, as discussed previously

The remainindl5.8MCYwould betransported by conveyor betb Burro Canyon SPS using either #vifoot wide
conveyor beltsor a larger belt with aapacity to move 1,60CYhour. The conveyomould start from inside the
basin or at the downstream face of the darkromthere, the belt(s) would travel through the existing masonry
tunnel and alongside the maintenance road approximately 1.5 milesitmBEanyon SPS

The maintenance road is also accessed by recreational users of the Burro Canyon Shooting Park located adjacent t
the SPS Therecould be some social impacts to those recreational usersd these usersouldimpact transport
operations It couldalso be necessary to trench or elevate the conveyor system in some areas to maintain access
along this road

Habitat along the maintenance road would be impacted by the construction of a conveyor sydtportions of
the conveyor system are trenchgithere couldbe more opportunity for habitat to recover along that portion of the
alignment

The sediment would then be placed in the unused area of Burro CanyonExi38ng habitat would have to be
removed inorder to place sedimentAppropriate mitigation would also need to occur

Implementation of this alternative could cost an estima®&2¥5-300million. The breakdown of estimated costs is
provided inTable7-12.
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Fiaure7-32 SanGabrielCombined Alternative 2A
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Table7-12 Estimated Costfor Combined Alternative 2A
. Quantity Removed Estimated Costs
Activity (MCY) (in millions)

Excavate Material &danGabriel 23.8 $72
Truck fromSanGabrielto Irwindale Pits 8 $168
Place sediment at an Irwindale Pit $(17}a)-5
Convey Material fronsanGabrielto Burro Canyon SPS 15.8 $21
Place sedimenat Burro Canyon SPS ' $32

Total 23.8 $275-300

Notes:

a. If 8MCYof marketable material are brought to an existing quarry, a $17 M credit is assuBsidnated cost is between a

$17 M credit and an actual cost of $5 M.
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7.3.7.5 COMBINEXEEDIMENTALTERNATIVEB: DRYEXCAVATION, TRUCK# IRWINDALEITS(8 MCY
+ CONVEYOBELT TABBURRACANYONSPS13.8 MCY)
+ 3 UICE TMORRISRESERVOIR MCY)

Combined Alternative 2B is essentially the same as alternative 2A exceptM@yef sediment that would have
beensent on aconveyor belt to Burro Canyon would be sluiced to Morris ReserWarris Reservoir is directly
downstream of SanGabriel Reservoir There could be some environmental impacts to the area immediately
outside of tre sluice tunnelhowever, there are mitigation measures thabuldbe taken to minimize the impactf
sluicing were added to the alternativéhe cost is estimatedbetween $270-295 million. The breakdown of

estimated costs is provided Trable7-13.

Figure7-33 SanGabrielCombined Alternative 2B
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Table7-13 Estimated Costfor Combined Alternative 2B

Activity Quantity Removed Es'.[ima.tetd Costs
(MCY) (in millions)

Sluice to Morris Reservoir 2 $5
Excavate Material ganGabriel 21.8 $66
Truck fromSanGabrielto Irwindale $168
Place sediment at an Irwindale Pit ° $(17f7-5
Conveyor Belt fronsanGabrielto Burro Canyon SPS $21
Place sediment at Burro Canyon SPS 158 $28

Total 23.8 $270-295

Notes:

a. If 8MCYof marketable material are brought to an existing quarry, a $17 M credit is assuBsdnated cost is between a
$17 M credit and an actual cost of $5 M.

March 2013 7-65



Section7 ¢ SanGabriel River Reserv

7.3.7.6 COMBINEXEEDIMENTALTERNATIVEC:EXCAVATA TRUCK# IRWINDALEITS(8 MCY
+ CONVEYOBELT TABBURRACANYONSPS13.8 MCY)
+ DREDGE TMORRISRESERVOIR MCY)

Combined Alternative 2C is essentially the same as alternative 2B except that instead of shMiCivigf 2ediment
it would be dredged throughot Morris ReservoirMorris Reservoir is directly downstream $&nGabrielReservoir
If dredging were added to the alternativéhe cost is estimatedetween $285310million. The breakdowrof
estimated costs is provided in the following table

Figure7-34  SanGabrielCombined Alternative 2C
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Table7-14 Estimated Costfor Combined Alternative 2C

oo S e

Dredge toMorris Reservoir 2 $21
Excavate Material ganGabriel 21.8 $66
Truckexcavated materigrom SanGabrielto Irwindale $168
Placeexcavated materiabt an Irwindale Pit ° $(172-5
Conveyexcavated materiafrom SanGabrielto Burro Canyon SPS 13.8 $21
Placeexcavated materiasedimentat Burro Canyon SPS $28

Total 23.8 $285-310

Notes:

a.lf 8MCYof marketable material are brought to an existing quarry, a $17 M credit is assubfst@nated cost is between a
$17 M credit and an actual cost $5 M.

7.3.8 SANGABRIERESERVOBUMMARY AND RECOMMEATIONS

7.3.8.1 SUMMARY

Over the next 20 years, 23MCYof sediment are planned to be removed froBanGabrielReservoir including
3.4MCYthat could potentially be sluiced or delivered by slurry pipeline froms@et] Reservoir The different
sediment management alternatives are briefly explained below and the impacts are shdahl@Y-15.

Sediment ManagemenAlternatives

1A Excavate (23.B1ICY A TrucksA Burro Canyon SPS (1M&Y & Irwindale Pits (81CYf
Alternative 1A proposes to excavate the entire 28I8Yof sediment fromSanGabrielReservoirand truck
15.8MCYto Burro Canyon SPS and the remaining@Yto the Irwindale pits There would be air quality
impacts from the trucks as well as some habitat impact to the undeveloped portion of Burro Canyofh8PS
trucks driving to Irwindale would cause some traffic, noise, and visual impacts

1B Sluice(2 MCY A Morris Reservoir
+ Excavate (218ICY A TrucksA Burro Canyon SPS (13/&Y & Irwindale Pits (M1CY
This alternative is similar to 1A except tha¥iZYof the 23.8MCYwould be sluiced fronsanGabrielReservoir
to Morris Reservoir and theemaining 21.8VCYwould be excavated and truckedAs a result of the sluicing
operations, there would be some habitat impacts immediately downstream oS#mGabrielReservoirsluice
tunnel.

1C Dredge (MCY A Slurry Pipelinéy Morris Reservoir
+ Excavate (21.BICY A TrucksA Burro Canyon SPS (13/&Y & Irwindale Pits (81CY
This alternative is similar to 1B except instead of sluiciMCX of sediment fromSanGabrielReservoirto
Morris Reservoir the sediment would be dredged and transpornte a slurry pipeline fronSanGabriel
Reservoito Morris Reservoir Dredging would have some water quality and visual impacts

2A Excavatd15.8MCYA Conveyor Beltg, Burro Canyon SPS
+ Dry Excavate (ACY A TrucksA Irwindale Pits
Alternative2A is essentially the same as, &Xcept that instead of trucking 15MCYto Burro Canyon SPe
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sediment would be transported via conveyor beliBhere may be some habitat impacts over the alignment to
Burro Canyon SPS

2B Sluice (MCY A Morris Reservoir
+ Excavate (138ICY A Conveyor Beltgy Burro Canyon SPS
+ Excavate (ICYA TrucksA Irwindale Pits
This alternative is similar to 2A except thaMZY of material would be sluiced to Morris ReservoiAs
discussed, this would hav@me habitat impacts immediately downstream of tBanGabrielsluice tunnel
This would leave 138ICYto be transported by conveyor belt to Burro Canyon SPS ani@®o be trucked to
Irwindale pits.

2C Dredge (MCY A Slurry Pipelindy Morris Resergir
+ Excavate (138ICY A Conveyor Beltgy Burro Canyon SPS
+ Excavate (ICYA TrucksA Irwindale Pits
This alternative is similar to 2B except that instead of sluiciMCXto Morris Reservoir that quantity of
sediment would be dredgedAsmentioned, dredging would have some water quality and visual impacts.

Recommendations

It is recommended that all the alternatives detailed here dmmsidered for future sediment removal projects at
SanGabrielReservoir
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Table7-15 Summary of Sediment Management Alternatives f8anGabrielReservoir

Environmental Saocial Implementability Performance Cost
N > o S
Quantty | _ | 5§ |2 g| &, E s 08|88 7
) Removed | & [ 3 |2 58| 3 |€ | € | & 273 36 |8 < v =
Alternative 51 |8 S | 5| 3 o = s St | & =
(MCY) 3| s S| 5|82 S s 33 20 | 85 © =
Q|30 = | > z =g =3 = 9 | © > S
T | 5 |ox| = go0 a x| o9
S 6% = . i |55 @
()] H* O
2
Excavate 23.8 2 / 2 2
Trucks to Burro Canyc
SPS 15.8 d |/ |/ |1 19
1A Burro Canyon SPS d / Yes Yes 875395
Trucks to Irwindale Pit 8 d d 2 2 10
Irwindale Pits Yes
Sluice to Morris
Reservoir 2 d d / / 9
Excavate 2 / 2 2 2
Trucks to Burro Canyd 21.8
1B |sps Y d |/ (/] Yes 16 355375
Burro Canyon SPS 13.8 d / Yes
Trucks to Irwindale Pit d d 2 2
- - 10
Irwindale Pits 8 Yes
Dredge to Morris
Reservoir 2 212 1 / / No 7
Excavate 2 / 2 2 2
Trucks taBurro Canyorl ~ 21.8
1C | gps y d |1 |7 | 16 370390
Burro Canyon SPS 138 | d / Yes ves
Trucks to Irwindale Pit d d 2 2 10
Irwindale Pits 8 Yes
Excavate 23.8 2 / 2 2 2
Conveyor Belts 15.8 2 2 / 19
2A | Burro Canyon SPS ' d / Yes Yes 275300
Trucks to Irwindale Pit 8 d d 2 2 10
Irwindale Pits Yes
Sluice to Morris
Reservoir 2 e E ! / g
Excavate 21.8 2 / 2 2 2
2B | Conveyor Belts 13.8 2 2 / Yes 16 270295
Burro Canyon SPS d / Yes
Trucks to Irwindale Pit d d 2 2
- - 8 10
Irwindale Pits Yes
Dredge to Morris
Reservoir 2 ryzo / / No 7
Excavate 21.8 2 / 2 2 2
2C | Conveyor Belts 13.8 2 2 |/ 16 285310
Burro Canyon SPS ' d / Yes Yes
Trucks to Irwindale Pit d d 2 2
- - 8 10
Irwindale Pits Yes
Legend:
d [significantimpact Notes:
2 |some impact - . . o .
— (a) Use of lowemission trucks would reduce air quality impacts from significant imphcto some impact).
/ |possible impact ; . ) ’
_ (b) All options require environmental regulatory permits.
no impact
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7.4 MORRIRESERVOIR

7.4.1 BACKGROUND

Morris Dam, shown ifrigure7-35, is a concrete gravity dam that was constructed in 1934 by the City of Pasadena
for water supply The City later transferred the facility to the Metropolitan Water DistrictSoiuthern California
(MWD), which in turn transferred the facility to the Los Angeles Co#itdpdControl District(FloodControl
Distric) in 1995 The original storage capacity at spillway is 58illion cubic yarddMCY) With an uncontrolled
drainage area 14.3 square miles and a controlled drainage area (from upstéem@abrieland Cogswell) of 202.7
square miles, Morris has a total drainage area of 217 square.miles

The principal function of Morris Dam is water conservatiddater capturedduring the storm season behind the

dam is gradually released into ttfganGabrielRiver or directed into the Azusa Conduit, if water levels are very high
due to the raising of steel radial gates on the spillway to create additional storage cap&eitgr released into the

river would percolate within the river (since the river bottom is unlined) or be directed into $amGabrielCanyon
Spreading Grounds, and the water supply system of3aeGabrielRiver Water Committee for treatment and
distribution, or to Santa Fe Spreading Groun@xcasionally, per adjudicated water rights to the loBanGabriel

River, large releases are made for ground water recharge in the Central Basin with flows directed to spreading
operations within theSanGabrielRiverand atSanGabrielCoastal and Rio Hondo Coastal Spreading Grounds.

Figure7-35 Morris Dam

7.4.1.1 LOCATION

Morris Reservoir is located in tiganGabrielCanyon in thesanGabrielMountains approximately foumiles north
of the City of AzusaThe dam andnost of thereservoir are located withifrloodControl Districtowned right of
way. The U.S