SECTION 8 ALTERNATIVES ANAISYAND RECOMMENDATEOROR OTHER LARGEHERVOIRS.........ccoveiieeend 8-1

8.1 BIGTUIUNGARESERVOIR. ....cttttttttititittateae e ettt ettt ettt et e et et e e e e e et et et et e et e e e e e e e e e e e e eeeaeaeaaaaaaaeeaeeeeeasaeaesaaaa e nnnanane s e aeeeaannan 8-2
SN I R = 7= (o3 (o | (o]0 o I T PP PP P TP OPPRPR 82
8.1.2 Planning Quantity and APPrOACKH..........cccuiiiiiiiii e e e e e e e e aaaaa s 8-7
8.1.3 Potential Staging and Temporary Sediment StOrage.ArBa..........uuuiiieeeeiieeiiiiiiiiiereeee e e e e e s ssssennrrrrerrreaaees 87
8.1.4 REMOVAI AEINALIVES. ... .eiiii ittt ettt e ettt e e e e e sttt e e e et bt e e e e e bbb eaaeeeasbaeeeeeantbeaeesasbeeaaeeannnees 8-10
8.1.5 Transportation AIEINALIVES. ..........uii ittt ettt e e s et b et e e s snre e e e e e s abbeeeeesanbreeeeeannns 8-13
8.1.6 Placement ARBINALIVES. ... ....euiiiiiiiiiee e ettt e e e e e e ettt e et e aae e e s s s e e be b baeeeeeeaaaeeese e e nnbebbeereaeaeaaaens 8-22
8.1.7 Combined Sediment Management AEINALIVES. ..........uvii it e s 8-24
8.1.8 Summary and RECOMMENUALIONLS. ... ..uuueiieeieeei s s i ettt e e e e e e e s s s see e raee e e ereeeeeesessnntaraeerrereeeaeeessesannnnnneees 8-34

8.2  DEVIEBGATERESERVOIR . .eeiiittiietiuttieeitteimtesstteeeessteteesstseeessesamtesasseeeesnsseeessseeeeasssamteeanseeeeaasseeessseeeesnssemeeesnneeenn 8-39
S R =7 (o3 (o | (0] 0] o o I TP P OPPPPPTOUPPPPPN 8-39
8.2.2 Plaming Quantity and Assumed Sediment CharacCteristiCs............ouuriieiiiiireiiiiieee e 8-43
ST B I o U £ T o USRS 844

LS TR T oL@ Y ] = o TR 8-45
S 70 700 R = = Vo o | {0 U o A 8-45
8.3.2 Planning Quantity and APPrOACHL..........ciii e 8-50
8.3.3 Potential Staging and Temporary Sediment StOrage AIBAS..........ocuueiieiiirieie i et e e 8-50
8.3.4 REMMAI ARBINALIVES. .. ... e et e e e e e e s e s et e et e e e eeeeessaa s ee b e ataeeeeeeaeeeeesaaansnbanteeennaeeeaeeens 8-54
8.3.5 TransSpOrtation AEINALIVES. ........uuuureeiiiie i e e e e e et e et s e e e e e e e e e e aeaaaaeeeeeeeeare e reaaan i a e e e s eeeeas 8-57
8.3.6  PlaCemeEnt AILBINALIVES..........ueiieiiiiieee ettt e oo e et e et e e e e e e s e s e b ba b b eebe e et eeaeeesesannbbbbnrreaeeeeaeens 3-66
8.3.7 Combined Sediment Management AEINALIVES. ..........uiii it e s 8-67
8.3.8 Summary and RECOMMENUALIONS. .......cciiurreiieiiiiieeee ettt e ettt e e st e e e e stb e e e e e s aaber e e e s abbreeeeesaabeneeesannneeas 881

8.4 PUDDINGSTONBESERVOLR ....eetitttititiesaauuuuunimesasasaaaaaananasesasesbebesansssssssses b s s e b e s s e s s £ e e e e e e e st s b5 £ e 5 e e e e et eeeeeaaeaeaeaesameeeeeeens 8-85
S 2 3t R = = Vo o | {0 U o 8-85
8.4.2 Plaming QUaNTTIES. ... ciii it i i i i i e e e e oot e s s s e e e e e e e e e e e e te e et et et eaetete b aaaeaeaeaaeeaaaeaeteeeaearararara 8-89
8.4.3 Summary and RECOMMENUALIONS. .......ceiuuriiieiiitieee ettt e ettt e e e e e e e atb e e e e e s aabbe e e e s abbeeeeeesaabbeeeesannneeas 8-90

8.5 SANDIMASRESERVOIR......uuuuuutututtteteeaeeetiesusntntnteteeeseeeeeeeeeeeeesaasseseseeeeeeeeeeaeeaaeeaaaaeaamte e e e e e eeaeaeaeaaaaaaaaaaaeesamaaeaaaaaaaes 891
S T8 A = 7= (o3 (o T (o1 o o I PP OP PR TOUPPRPN 8-91
8.5.2 Planning Quantity and Assumed Sediment CharacCteriStiCs............ccooiviiiirriiiiii e 8-96
8.5.3 Potential Staging and Temporary Sediment StOrage AFBasS.........ccceeeeiiiiieeeeeeiir e e e e e e e e e ae e 8-97
8.5.4 REMOVAI AILEINALIVES. ... ...ttt ettt e e e e e e e e s e bbb b e s bt e et et aeeeeaesaanannbbnbeeeneeeaaaaeans 8-99
8.5.5 Transportation AEINALIVES. ..........eii ittt e e e sttt e e s sabe e e e e e s anbeeeeessnbeeeeessnnd 8-102
8.5.6 PlaCement AEINALIVES. ... ..uuiiiiiiiiiiee et e e e e e e e e ereeeeeeesssa e e e e aneeeeaaeeeeaeaannenreeeeeaeaaaeees 8-105
8.5.7 Combined Sediment Management ARREIMALIVES.............uuuiiiiiiiiiiei e s 8-106
8.5.8 Summary and ReCOMMENUALIONLS...........ciiiiiiiiieeeeiee e s e e e e e e e e et e et s e e e e aeaaaaaaaeeees 8-113

8.6 SANTAANITARESERVOIR. ..cetttttttititttittetetetamt ettt ettt et et e e aaaa e e e e e e et amteeeeeeaaaaaaaaaaaaaaaeaaaaaaaeaeaaeaesaaeaeaaaaaaaannnnnaneaeaeaaas 8-115
S G20 A == Tod (o T (o1 o IO POPUPPTRTIPRP 8-115
8.6.2 Phnning Quantity and Assumed Sediment CharaCteristiCS...........oovccvviiiiieriiiee e e e e 8-121
8.6.3 Potential Staging And Temporary Sediment StOrage ALCAS.........coocuuriiiiiiieiiaa et eee e e e e e e 8-121
8.6.4 REMOVAI AIEINALIVES. .. .. ..ttt e oottt et e e e e e e s e s bbb abe e et e et eaaeeasaaaannbbbbeseaeaeeeaaesd 8-123
8.6.5 TransSpOrtation AIBINALIVES. . ........ciiii ittt ettt e et e e e e e e st bb e et e e e e aaaaaeesaaaannbnbbeeeeeeaaeeeed 8-126
8.6.6 PlaCemeENnt AEINALIVES. ... ..uuiiiiiiiiiie e i e s iieer e e e e e e e s e s st ereeeeeesssasteebanareeeeaaeeeessannssnrnennreeaaaeeees 8-129
8.6.7 Combined Sediment Management AEINALIVES...........uuiii it 8-130
8.6.8 Summary and RECOMMENUALIONLS. ........uuuiiiiiiee ettt e e e et ee e e e e e e e e s s s anaebssaeeeeeeeaaaaaeeaaannns 8-136

March 2013



March 2013



Figures

Figure 81

Figure 83

Figure 84

Figure 85

Figure 86

Figure 87

Figure 83

Figure 89

Figure 810
Figure 811
Figure 812
Figure 813
Figure 814
Figure 815
Figure 816
Figure 817
Figure 818
Figure 819
Figure 820
Figure 821
Figure 822
Figure 823
Figure 824
Figure 825
Figure 826
Figure 827
Figure 828
Figure 829
Figure 830
Figure 831
Figure 832
Figure 833
Figure 834
Figure 835
Figure 836
Figure 837
Figure 838
Figure 839
Figure 840
Figure 841
Figure 842
Figure 843
Figure 844
Figure 845
Figure 846
Figure 847
Figure 848
Figure 849
Figure 850
Figure 851
Figure 852
Figure 853
Figure 854
Figure 855
Figure 856
Figure 857
Figure 858
Figure 859
Figure 860
Figure 861

Potential truck routes for Big dz2 dzy 3+ wS&$
Potential truck route around SUNIANG. ............ooi et e e e e e s e et e e e e e e e esnnreeeaaeeeeanneeed

Potential truck route along Shadow HIllS.............ooiiiiiiiiiie e e e e e e e e e e s e e e e e e e e aan

Potential conveyor alignmeititetween Tujunga Reservoir to Maple SPS.........coooiiiiiiiiiiiiee e 8-18
Potential conveyor alignment between Bigjunga Reservoir and pits inrBvalley............ccccoviveeeiiieeeiniiieee e

Potential conveyor alignment between Hansen Flood Control Basin and pits \raliem.................. "
BigTujunga Reservoir slurry pipeline alignment used for planning pUrPOSES.........cc.vvvvieiiieiiiiiei e
LOCALION Of SUNAIIBY PitS........uiiiiiiiiiiiiii ettt s e e e e e e s et e e e e e s s ab e e e e e e e s ssbbaeeeeeessantbaaeeeeeessntaaeaeaeas
Maple SedimMENt PIaCEMENT SILE........iii it e e e e e e s et e e e e e s s tbe e e e e eeessstaeseeeeessstsaneeeeeessnnses
BigTujunga Reservoir Combined ARRBIIVEALILA. ............eiiii ettt e e e e e et e e e e e e e tbeeeeeaeaesaannbeeeaaeeaanes
BigTujunga Reservoir Combined Alternative.1B..................
BigTujunga Reservoir Combined Alternative.2A..................
BigTujunga Reservoir Combined AEINALIVE.2B.............uiiiiiiie et s e et e e e e s snee e e seneeeesnnaeeas

BigTujunga Reservoir Combined AILEINALIVE.3..... ..ottt e e e st senn e e e snn e e e abreenn 8-30
BigTujunga ReservolLombined ARRBINALIVE AA.........coi ittt e et e e s e e s nr e e abreeeas 8-32
BigTujunga Reservoir Combined AEINALIVE.AB.............uoi ittt e e s s bt e e s e e s nnaeeas 8-33
PSNAFE 2F 5S0A£.Q48..DLAS. WSASNIIZ AN .o 8-39
+AOAYAGE al L) 2F .580AL.04..DLEGS. WSASNID2ANL v 8-40
58OAt Qa DIFGS pmSaSNI2ZANIL G2 L2 INI e 8-40
5S5OAf Q& DFGS.5LY. EYRGEAOAYADLR 841
DN} LK 2F I Aa02NROIt {SRAYSY.O..{.0.2NL3S.  [.0..580Af.Q4..DL. 848

Potential truck route from Lopez FlIood CONrol BASIN...........coooiiiiiiiiiiiiiiee e 8-60
Potential truck route from potential canyon transfer POINT...........c..ooiiiieiiiiee e e 8-61
Potential truck route to PitS iN SUNMAIIBY.........cc.vviiiiie e e s et e e eas 8-61
Potential conveyor Delt @ligNMENLS........... et e e e et e e e e et b e e e e e e e rnnb e
Potential Slurry Plpellne Allgnments for Pacmma RESEIVQIL. ..ottt e
tFO2AYlF wSASNWI2ANDA..L. f...uSN.yI 7

tFO2AYlF wSASNWI2ANDA..L. £.0.8NY.L. u AGS. . mE. al. L) . 2T He, 8-69
tO2AYlF wSaSND szama)le...t..u SNVELOA DS H L, 8-70
tF O2AYE  WABSENSMERACMBIIR BT 2....vvivivieieieicceceeee ettt ettt bbbttt ettt bt
tFO2AYlF wSASND2ANDRA..!.L.0.85NY] 4.5

tFO2AYlF wSaSNeMaplDai2..!..£.0.85.NY..|

tFO2AYlF wSaSNUeMaplDai2..!..£.0.85.NY..|

tFO2AYIE  wEnNEAEMANDOE2. L Lo

tF O2AYlF wSaSNOeMaplnai2. 1. £.46.5.NY.L..

tF O2AYlF wSASNIW2ANDA..L.2Y.0.AY.S AD.

0o o [T g T TS (o] g TSI D = O OSSP P O PR PPPPN
Puddingstone ReSErvoir VICINILY MAD.........ocuuiiiiiiieiiiiee ettt ettt rebe e e e st e e e sbeeeesnneeeanbreeeenned
Puddingstone ReSErVOir TOPOGIAPRY . .. ...ttt e e e e ettt e e e e s e bbbt e e e e e e s aabbeeeaeeesanbbeeeeaeeaaaannns 8-87
PUAAINGSIONE RESEIVOIN ACCESS ... eiiittteitee ettt e e e ettt et e e e ettt e et e e e e e aabbe et e e e e e e abbeeeeeeeeaaanbbbeeeaeeaasnbbeeeaaaeeaannebeeess 8-88
Graph of Historical Sediment Storage at PuddingStone RESEIVOIL.........ccuuiiiiiiieeiiii et 8-89
SANDIMEAS DBIM....ettiii ittt ettt s bt e e s a bt e ekttt oot e et ook bt e e aa b ae e e e 1h b et e e s b et e ek b et o4 kb e e e e an b bt e e eabe e e e nn b e e e e annree e e nres 8-91
SanDimas ReSErVOIr VICINILY M. ... ettt ettt ettt e e e e e sttt e e e e e e sabb et e e e e e e e nnbbeeeeeeeeaannbreeas 8-92
SanDimas ReServoir TOPOGIARNY.......cou ittt ettt e e e e e bttt e e e e e e s abaeeeeeee e s s abbeeeaaeeesntbeneeeeeesannnns 8-93
SANDIMEAS ACCESS ...ttt iuttete ettt e et e e e ettt e e ate e e sa b et e e as b e ee e s sttt e o b et e e aaE bt e e ea s e ee e e 1abe e e e as b et e e anbe e e e nabeee e ek be e e aanbeeeannneeeantreeeenne 8-94

March 2013

u»
ax



Figure 862
Figure 863
Figure 864
Figure 865
Figure 866
Figure 867
Figure 868
Figure 869
Figure 870
Figure 871
Figure 872
Figure 873
Figure 874
Figure 875
Figure 876
Figure 877
Figure 878
Figure 879
Figure 830
Figure 831
Figure 882
Figure 833
Figure 834
Figure8-85

Graph of Historical Sediment Storage at BaNAS RESEIVOIL...........uiiiiiiiiiiiiiiee et e e sesar e e ssraaeeeaeeaan 8-95
SanDIMas SPS LOOKING SOULNWEST.......cciiiiiiiiiiiiie ettt e et e e e e e st e e e e e s st e et e e e s eaaabaeeeeesaansanaaeeeeeean
PuddingStONe DIVEISIORESEIVOIL. ... . .eeeiieeiiieteeee e e e e ettt e e e e e e taeeeeaa e e s aa s aeeeeaaaaaaasneeeeeaeaaaaaansseeaaeeeaanssseeaaeeeaansnnnneeaaanan
SanDimas Management AlternativeciMap 1 of 2
SanDimas Management Alternative¢Map 2 of 2....
SanDimas Management Alternative@Map 1 of 2....
SanDimas ManagemenAlternative 2¢ Map 2 of 2
SanDimas Management Alternative@@Map 1 of 2
SanDimas Management Alternative@Map 2 of 2....
SanDimas Management AlternativedMap 1 of 2
SanDimas Management AlternativedMap 2 of 2
ST Va1 = AN 1 c= I = Uy o PSP SOT 8-115
SantaAnita Reservoir Vicinity Map
SantaAnita Reservoir Topography
SANTBANITA DAM ACCESS. ... eeeiiuiiie i iiieee ettt e ettt ettt e e tb et e et e eeeeabe e e e abbeeaambae e e aabeeeeeas bt eeanbeeeanbeeeebbeeeeanbbeeennnteaesnnneeas
Graph of Historical Sediment Storage at SaHEa RESEIVOIL...........ooiiiiieiiiie e
S Fo T a1 r= AN 1 c= RS = TR UOUPERUT
SantaAnita Debris Basin.........ccccovuviviiiiii e

SantaAnita Reservoir Management Alternativiec Map 1 of 2
SantaAnita Reservoir Management Alternative; Map 2 of 2
SantaAnita Reservoir Management Alternative; Rap 1 of 2
SantaAnita Reservoir Management Alternative; Rap 2 of 2
SantaAnita Reservoir Management Alternative; 81ap 1 of 2
SantaAnita Reservoir Management Alternative; 81ap 2 of 2

March 2013



Tables

Table 81

Table 82

Table 83

Table 84

Table 85

Table 86

Table 87

Table 88

Table 89

Table 810
Table 811
Table 812
Table 813
Table 814
Table 815
Table 816
Table 817
Table 818
Table 819
Table 820
Table 821
Table 822
Table 823
Table 824
Table8-25
Table 826
Table 827
Table 828
Table 829
Table 830
Table 831
Table 832
Table 833

BigTujungaReservoir historical sediment accumulation and removal.............cooooiiiiiiieii e 8-6
Estimated trucking performance and costs for BiuNga REFVOIT ........ccccviiiiiieeiiiiieereee e 8-17
Estimated performance and costs for conveyors forTBigiNga RESEIVQIL...........coccviiiiiiieeiiie e 8-20
Estimated costs for Biydz2 dzy A wSa SN2 A NR&...[L.2.Y.4.AY.SR...LIGOSNYL.GOAGS. 506
Estimated costs for Biydz2 dzy A wSa SN2 A NRA&...[L.2.Y.4a.AY.SR...LIOSNYL.OAGS. 807
Estimated costs for Biydz2 dzy A wSa SN2 A NRA&...[L.2.Y.4.AY.SR...LILOSNYL.GOAGS. 828
Estimated costs for Biydz2 dzy 3 wSa SN2 A NRA&..L.2Y.4.AY.SR...LEGOSNIL.GO.A.4S.889
Estimaed costs for Big dz2 dzy 3 wS&a SN2 A NRA...L.2Y.0.AY.SR..L.E.0.5NV.L.G.A.45..861
Estimated costs for Biy dz2 dzy 3 wS & S NI@nRtMEUA.....L.2. Y. 0. A Y. SR .., -32
Estimated costs for Biydz2 dzy 3 wSa SN2 A NR&..[L.2.Y4.AY.SR...LI.G.SNIL.G.A.GS. 884
Summary of Sediment Management Alternatives fOrBIiNga RESEIVOIL.........ccvviiiiieiiiiiee e 8-36
Devils Gate Reservoir historical sediment accumulation and remaval.............cccooiiiiiiiiiriiii e 8-43
Pacoima Reservoir Historical Sediment Accumulation and Removal.............ccooiiiiiiiieiiieei e 8-49
Estimatedrucking costs for Pacoima RESEIVQIL.............viiiiei ittt e et e et e e e e et e e e s e e ab e e e e e e e e s sntaaeeeae s 8-62
9A0GAYFGSR O2aida F2NJtF.02AY L. . wSASNIZ2ANDAE.. . LLALSNY.LOATSOM
QatAYFGSR Oz2aida F2NJtF Q2AYLE. . . wSASNB2ANRA..LLALSNYL j.’] AOE72 1!
QaltAYFGSR Oz2aia F2NJtF Q2AYLE. . . wSASNIB2ANRA..LLALSNYL u AOE73 1 .
QaltAYFGSR O2adGa F2NJtF.Q02AYLE...wSASNI2A. l\LDa......'...f..u..S..N.yl A0.A. 98876 o
EstmatedO2 ada F2NJ tlF O2AYIl .wSaSNB2ANDRA. . LL.OSNYLEGAAS. O.... 8-79
9alAYFGSR Oz2ada F2NJtF.02AYLE. . wSASNB2ANRA.. L.L.0.SNYL.O.A.20881p
Summary of Sediment Management Alternatives for Pacoima Reservoir..............ccceeee... Error! Bookmark not defined.
Summary Of SEAIMENT REMOVEM..........oiiieiiieiiiie et ettt e st e et e e sttt e e sabee e e st beeesaneeeesbeeeeantbeeesanneeeesnneeeas 8-89
Summary of Historic Sediment Inflows and CleanQBanDimas RESEIVOIL.........cccuviriieieiiiieee e eieeeesieeeeseeee e 8-96
SanDimas Management Alternative 1 COSt ESHMALE. .........ccuuiiiiiiiiiriiiee ittt iee et e e seee e e e e s eneeeesnes 8-108
SanDimasg Alternative 2 COSt EStIMata.........cooiiiiii oo ccii i s st ab e b e ae b s eeessesssaesessssssssesasaseseeneerees 8-109
SanDimasg Alternative 3 COSt EStIMata. ........cooiiiiiiiiiiici et c st tb et e ee b s e e essesssaesssessssssesssaseseenenrees 8-111
SanDImasg AErNAtVE 4 COSt EStIMALB.........cceiiiiiiiiiiiicccee e iece e bbb bbb babrbbebeeeessesesssasssssssssssssssnsnsnsnenenes 8-113
SanDimas Reservoir SUMMANY TaAhIE...........ooiiiiiiiiiiei et e et e e e st e e sne e e e snteeeeanteeeesnneas 8-114
Summary of Historic Sediment inflows and Clean@uBantaAnita RESEIVOIL...........coiiiiiiiiiiiiiiee e a e 8-120
SantaAnitag Alternative 1 COSt ESHMALE...........uuiiie ettt e e e e e e e s st e e e e e e e taeeeeeeaasesansbeeeeeesaannnneeeeas 8:132
SantaAnitag Alternative 2 Cost Estimate for EXiSting QUAEITY.........c.uuiiiiiiiiiiiiiee i e eieee e sitiee et e e sneeee s 8-134
SantaAnitag Alternative 3 Cost Estimate for BXNG QUAITY..........eueiiiiie e iiiiee e siiee e st e e sieee e s saaeeeeseee e e sneeeesnneeeean 8-136
SantaAnita Reservoir SUMMArY TaBLe.........c..oiiiie e e e e ee s 8-137

March 2013



March 2013



Section 8 Large Reservoirs Big T

SECTION 8 ALTERNATIVES ANAISIANDRECOMMENDATION®R
OTHER LARGE RESER¥EOI

This section provides background information and discusses the analysis of sediment managjesmeatives and
recommendations for the following reservoirs:

BigTujungaReservoir

5SPAftQa DIFGS wSaSNB2ANI f
Pacoima Reservoir

Puddingstone Reservoir

SanDimasReservoir

SantaAnitaReservoir

As discussed in Sections 3 anih@eneral, these faliies are larger than some of the other reservoirs in respect to
the size of the dam, reservoir, drainage area, and sediment accumulafidditionally, all the reservoirs above
SEOSLII F2NI5SOAfQa DIFGS wSaSNB2ANI I NB 2LISNF SR gAGK

*Tht® {ONFX 0S3IAO0 tflty 2yfteée LINRPBARSA o Ol 3NER dzylLBsAngeed 2 NI |
County FloodControl District(FloodControl District is currently in the process of preparing an Environmental
LYLI Ol wSLI2 NI 069 édsenivir Sedinkht R&@valf abiMarmageinént ProjeBince the EIR will
0K2NRdzZaIKf & RAA&AOdzaa |tf Ll2aaraotsS FEGSNYyLFrGA@Sa G2 NBY:
Strategic Plan does notcludealternatives for the reservoir.

Smilar to Section 7, discussion of the alternatives for each reservoir is organized based on the different phases of
the cleanout process, specifically:

1. Staging and Temporary Sediment Storage Areas
2. Sediment Removal Alternatives

3. Transportation Alternatives

4. Placement Alternatives

After the individual alternatives are discussed, combined alternatives that address the entire sediment
management process are presentedCombined alternatives were developed by grouping a removal alternative
with a transportationalternative and a placement alternativeThe total cost of implementing the combined
alternative is presented along with a review of the impacEsis Strategic Plan provides recommendations that will
guide development of specific cleanout plans for eadle of the reservoirs However, as specific cleanout plans
are developed additional alternatives may be considered
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Section 8 Large Reservoirs Big Tujunga Resen

8.1 BIGTUJUNGARESERVOIR

8.1.1 BACKGROUND

BigTujungaDam, shown irFigure8-1, is a variable radius arch concrete dam that was constructed between 1930
and 1931 and had an original storage capacity at spillway of approxinigtdlymillion cubic yardéVCY) In 2011,

a retrofit projectto ensureli K S  Rseisrhie &tability and incase spillway capacitwas completed With a
drainagearea of approximately 82.3 square milé&igTujungaDam isoperated for flood risk management and
water conservation purposesBigTujungaReservoits not accessible to the public and is not usedréareation.

Figure8-1  BigTujungaDam

=

8.1.1.1 LOCATION

BigTujungaReservoiislocated within Federal land in the Angeles National Forest, iBig&ujungaCanyon of the
San Gabriel Mountains, approximately 8 miles east of the Sunland community of thefIQisAngeles

BigTujungaCreek, Fox Creek, and a few unnamed, natural streams that traverse the San Gabriel Mountains flow

into BigTujungaReservoir The waterway downstream of the dam is knownBagTujungaWash The wash flows
through BigTujungaWash Mitigation Area and into Hansen FloGdntrol Basina U.S.Army Corpsof Engineers
(Army Corps of Engineerfgcility used to manage the risk obfids Figure8- shows the location oBigTujunga
Reservoir and several key facilitigsigure8-2 shows an aerial of the reservoir.
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Section 8 Large Reservoirs Big Tujunga Res

There are two sediment placement sites (SPSs) within the immediate vicilBig BljungaReservoirg Maple SPS
and BigTujungaSPS BigTujungaSPS has very little remaining capacifys of 2012, Mapl&PS had an estimated

remaining capacity of appraxiately 4.4MCY

Figure8-2  BigTujungaReservoitVicinity Map
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Section 8 Large Reservoirs Big Tujunga Re

8.1.1.2 ACCESS

There are two access roads maintained byB@dControl Districthat provide access tthe BigTujungaDam and

the body of the reservoir, as shownfigure8-3. One of the access roads ifudly paved tweway acess road that

runs to a parking area on the south abutment of the dam and continues pass the dam as an unpaved road,
providing access to the body of the reservdlihe other access road is an unpaved access road that stems from the
paved access road, gally travels éong BigTujungaWash, passes by the north abutment, and providesecond
accesgoint to the body of the reservoir.

Figure8-3  Access roads t&ig TujungaDam and Reservoir
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8.1.1.3 DAM OUTLETS

In addition to being equipped with variety of valveBigTujungaDamis also equipped with a sluiceway controlled
by a 5- by 5foot sluice gate

8.1.1.4 DOWNSTREANMLOODCONTROIANDWATERCONSERVATIORYSTEMSOMPONENTS

Water that passes througBigTujungaDam travelsapproximatelyl4 miles alongBigTujungaWashto the Army
Corpsof Engineer€HanserFlood Control BasinBetween the aforementioned facilitieshe washretains its natural
characteristicsand is augmented by numerous creek®ownstream ofHansenFlood Control Basiwater flows
along Tujunga Washa concretelined channel The channepasses byHansen Spreading Grounds and Tujunga
Spreading GroundsNear Studio City, Tujunga Wabhws intothe LosAngelesRiver
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8.1.1.5 SEDIMENTDEPOSITION ANBEMOVALHISTORY

Figure 8-4 shows the approximate sediment storage BigTujungaw S & SN2 ANJ Ay OS (G KS NEX
season in the early 1930d-or reference prposes, the figure shows the original reservoir capacity at spillway lip
and the maximum sediment storage that allows for the storage of one incoming design debris eventDD®K)

the configuration oBigTujungaReservoir, capacity is not availalibe two DDEs at this location.

Figure8-4  Graph of Historical Sediment Storage Big TujungaReservoir

=== Sediment in Storage
= - =QOriginal Reservoir Capacity
------ Max sediment storage that allows storage of 1 incoming DDE
11 -
10 i - o emp o em» o e o emw o e o emm| o e o emn o e o ew ¢ e o ew o e o e o e o em o ew o e
9 |
<
O 8
=3
> 7
8 6 -
o
S
O 5 -
S 4
2
o 37
@
2 .
1 .
0 N T T T T T T T T T T T T T T T T 1
Lo o Lo o o o Lo o Lo o Lo o I9} o o o Lo o Lo
N ™ ™ < < o Lo (o] (o] N~ N~ [ee] [e0] (o] (o] o o — —
(0] (o] (o] (o] (o] (o] (o] (o] (o] (o] (o] (o] (o] (o] (o] o o o o
— — — — — — — — — i i i i — — [qV} [qV} AN AN
Year
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debris season and June 2012, sediment has been removed from the reservoir on 17 occakiimirsg perations

have been conducted 10 times, starting with the first removal activity shown by the 1940 supviey to 1969,

sluicing was the only method used to remove sediment from the reseruiiter 197Q only one small sluicing
operation was conducteth 1982 Sincel970,excavation has been the dominant mode of cleanoBtgTujunga

SPS and Maple SPS have been used for the placement of some of the material removed from the reservoir.
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Table8-1 Big TujungaReservoiristorical sediment accumulation and removal

Reservpir Quantity Sluiced Quantity SedimentAccumulated Sediment in
Survey Date Capacity (MCY) Excavated BetweenSurveys Storage
(MCY) (MCY) (MCY) (MCY)

October 1930 10.07 - - - -
May 1938 7.64 - - 2.43 2.43
October 1939 7.24 - - 0.40 2.83
February 1940 7.37 0.13 - - 2.70
July 1941 7.14 1.24 - 1.47 2.93
February 1943 6.52 - - 0.62 3.54
April 1943 6.83 0.31 - - 3.23
June 1944 6.83 0.27 - 0.27 3.23
September 1952 6.61 - - 0.22 3.45
October 1953 6.61 - - - 3.45
June 1958 6.65 0.21 - 0.18 3.42
July 1962 6.56 0.12 - 0.22 3.51
October 1966 6.16 - - 0.40 3.91
March 1969 4.45 0.01 0.14 1.87 5.62
November 1969 6.34 0.53 1.36 - 3.72
February 1970 7.21 - 0.87 - 2.85
October 1970 9.72 0.30 2.21 - 0.34
March 1978 8.89 - - 0.83 1.17
April 1978 7.00 - - 1.89 3.07
May 1979 7.10 - 0.10 - 2.97
December 1979 9.23 - 2.13 - 0.84
March 1980 7.50 - - 1.73 2.57
May 1981 7.57 - 0.07 - 2.50
December 1981 8.52 - 0.95 - 1.55
May 1982 8.85 0.03 0.30 - 1.22
November 1982 10.03 - 1.18 - 0.04
April 1983 9.28 - - 0.75 0.79
December 1986 9.10 - - 0.18 0.97
July 1992 9.00 - - 0.10 1.07
June 1993 8.63 - - 0.36 1.43
November 1995 9.74 - 1.11 - 0.33
October 2009 9.34 - - 0.40 0.72
August 2010 8.49 - - 0.86 1.58
August 2011 8.11 - - 0.38 1.96

8.1.1.6 SPECIAICONDITIONS

BigTujungawWash Mitigation Area is located downstreamRifjTujungaReservoir, just upstream of HansEtood
Control Basin The site has a conservation easement and is paniywed by theFloodControl District The
conservation easement and use as a mitigation area prohibit certain activities within the profedyre8-5
shows an aerial view @&igTujungaWash Mitigation Area.
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Figure8-5  BigTujungaWash Mitigation Area
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8.1.2 PLANNING QUANTIARKDAPPROACH

As described irfsection 5 the projected 20-year sediment accumulation aBigTujungaReservoir is 5.MCY The
FloodControl Dstrict is also planning taemove the sediment currently in the reservgirwhich amounts to
approximately 2MCY and resulted largely from the Station Fire of 2009Therefore, a total ofapproximately

7.2MCYof sediment are planned for removadliring the20-year planning period

Approximately two thirds oBigTujungaw S & S NIJ2 A NIDGY pléartifigh guiantity ®@ensists of material with
particle sizes that are small enough to be dredged or sluic&igten this assumption, if dredging or sluicing was to
be employed, approximatel¢.8 MCY of sediment could potentially be dredged or sluiced while the remaining
2.4MCYof largersized material vould needto be excavated

8.1.3 POTENTIARTAGING ANDEMPORARY SEDIMENDRAGEBREA

8.1.3.1 HANSENA.OODCONTROIBASIN

Hansen Hood Control Basirg Background

HansenFlood Control Basjrshown inFigure8-6, is a facility owned and operated by the Army Carp&ngineers
that is located approximately 14 miles downstreamBig TujungaDam at the confluence digTujungawash and
Little Tujunga Wash, along the northeastern edge of the San Fernando.VEfieyflood control basin reduces the
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risk from debridaden floodwaters along Tujunga Wash between the facility and.tsAngelesRiver A secondary
use of the flood control basin is recreatiohlanserDam directs flows from the flood control basin to the concrete
lined Tujunga Wash

HansenFlood Control Basioould potentially be suitable as the outlet of a slurry pipeline a #ndpoint of a
sluicing operation fronBigTujungaReservoir Based on discussions with the Army Casp&ngineersegarding

the use of some of their other facilities in sediment management operations byFkix@dControl District it is
assumed that tk FloodControl Districtwould need topreexcavatethe expected amount of sediment to be
delivered to HanserFlood Control Basin Assuming that all the material that could potentially be dredged or
sluiced fromBigTujungaReservoir could be temporarilyosed at the flood control basin, that would mean a total
of 4.8MCYof sediment would have to bpreexcavatedand removed from HanseRlood Control BasinThe entire
4.8MCYwould not be removedt one time; they would be distributed among the number of dredging or sluicing
projects fromBigTujungaReservaoir.

ash

BN

March 2013 8-8



Section 8 Large Reservoirs Big

Hansen Flood Control BasqnEnvironmental Impacts

HansenFlood Control Basimncludes environmentally sensitive areasStudies would be needed to identify
specificallywhat is actually located within thitood controlbasin and how impacts to the existing habitats could be
avoided, minimized, or mitigated.

Water quality would be impacted at HansElood Control Basiifi it were to serve as the outlet of a slurry pipeline
or the endpoint of a sluicing operation.

Air quality impacts are possible as a result of removing sediment withitsenFlood Control Basiand operations
to transport it toanotherlocation.

Hansen Flood Control BasinSocial Impacts

Traffic and noise wad increasenear HansenFlood ControlBasinduring removal of sediment from th&ood
control basinin preparation for deliveries of sediment froBigTujungaReservoir via a slurry pipeline or ising
The hours of operatioat Hansen Flood Control Basiould be limited to minimizenpacts

The visuaand scenicharacteristics of the flood control basin would also be impactefdrbgxcavatioroperations
and delivery of sediment via slurry pipeline or sluicingdditionally, the sediment deliveries froligTujunga
Reservoir could result in odor impacts and the attraction of vectors.

Deliveries of water and sediment to Handélood Control Basivia a slurry pipeline fromBigTujungaReservoir or

via Tujunga Wash after a sluicing operation at the reservoir coylddétrecreational resourcest the flood control

basin Impacts could possibly be minimized by adjusting flow rates or by placing berms to divert them to the least
used areas.

Hansen Flood Control Basinimplementability

The FloodControl Districtwould need to coordinate with the Army Corp$ Engineerdor use ofHansenFlood
Control Basiras atemporary sediment storagarea Coordinationwould involve issues such pseexcavatiorof
material, permission to truck or place a conveyor within tfi@od control basin in order to remove the sediment,
etc. TheFloodControl Districiwould also need to obtaienvironmental regulatory permits

Hansen Flood Control BasqiPerformance

Existing habitat within Hansdflood Control Basioould potentiallylimit the capacity that could be made available
at the flood control basin for sediment storag€his possibility needs to be considered.

Using Hanseifrlood Control Basias the endpoint of dredging and sluicing operations fiBigTujungaReservoir
would reduce the distance sediment would have to travel on other transportation metho&ediment
preexcavatedfrom HansenFlood Control Basiin preparation for the deliveries of sediment froBigTujunga
Reservoir could be trucked or transped via a conveyor belt to a pit BunValley

Hansen Flood Control BasqiCost

The cost associated with using Hangdood Control Basias a temporary sediment storage area depends on the
amount of sediment to be stored at the flood control basin ahd destination of the sediment needing to be
preexcavatedrom the basin The estimated cost to excavate sediment from a facility like Hafémod Control
Basinis approximately $3 per cubic yar&Excavating 4.81CYof sediment from the flood contrdbasin would cost
approximately $14 million Additionally, it is possible royalties would have to be paid to the Army Cafrps
Engineerdor the sediment excavated and removed from Hanséod Control Basin
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8.1.4 REMOVAIALTERNATIVES

The following section disissesthe impacts and costs of sediment removalBigTujungaReservoir by means of
excavation dredging, and sluicingDiscussion of the transportation and placement alternatives is presented in
Sections 8.1.5 and 8.1.6, respectiveombined alternatives that address all phases of the sediment management
process are presented and discussed in Section.8.1.7

8.1.4.1 EXCAVATION

Under regular operating condition®igTujungaReservoir is never completely dry, even outside of the storm
season Therefore, in order to access and excavate sediment from the inundated area the reservoir must be
drained Nonethelessgexcavationhas been the primary sediment removal method use®&fTujungaReservoir

since the late 1970s.

Excavation- Environmentl Impacts

The U.SFishand Wildlife Service has designhat@&lgTujungaWash (betweerBigTujungaDam and Hansen Flood
Control Basin) as critical habitat for the Santa Ana sucker, a federally threatened spe@641, several biological
surveys ofBigTujungaReservoir and its vicinity were conductedownstream ofBigTujungaDam, the three
special status fish species native to the age@rroyo chub, Santa Ana speckled dace, and Santa Ana suaieze
observed The surveys also identified the exisce of willow riparian forest downstream of the dariihe surveys
revealed no special status fish species witBigTujungaReservoir Habitat within BigTujungaReservoir would

need to be studied further to identify specific impacts to plant and wildlife species as a result of draining the
reservoir and excavating. it

Excavating the reservoir is not expected to have impact on water quagydiscussed in S@mn 6, dewatering a
reservoir in order toexcavateit could impact water conservation if the water is released faster than spreading
facilities downstream of the reservoir can handlEmissions during excavation of the reservoir could potentially
impactair quality.

Excavation Social Impacts

Due to the remote location oBigTujungaReservoir, excavation operations are not expected to impact the
viewshed of any residencesHowever, the viewshed of visitors to the Angeles National Forest travellingein t
vicinity of the reservoir would be impacted during completion of the excavation operations.

Since there are no permitted recreational uses witldig TujungaReservoir, excavation operations would not
conflict with such use Draining the reservoir inrdicipation of excavation activities could potentially impact
recreation or the viewshed alor§ig Tujungawash

Excavation Implementability

There are no right of way concerns related to excavating sediment fBigTujunga Reservoir since the
FloodControl Districtis authorized to access the dam and reservoir for the maintenance and operation purposes
However, & excavationoperation would require environmental regulatory permitsGiven theFloodControl
DistrictQ& S E LIS NA Sy Qitnhent fom BlgT@ungaRegevoirduider dry conditions is a technically certain
method of sediment removal.

Excavation- Performance

Prior toexcavation the reservoir must be completely drained, a process that depends on the initial reservoir level,
the amount of inflow into the reservoir, valve operations, and downstream channel conditdpgroximately two
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months would be required to drain the reservoir and begin excavating sedimEnt additional performance
discussion, refer to Section 6.

Excavatbn - Cost

The cost to excavate sediment from a reservoir is approximately $3 per cubicBwgdvating 7.R1CYof sediment
would cost approximately $22 million.

8.1.4.2 DREDGING

Approximately two thirds oBigTujungaw S & S NJ2 2WCXJl@nning dguantity contssof material with particle
sizes that are small enough to be dredged or sluicétherefore if dredgingwere employed atBigTujunga
Reservoir, another removal method would have to be employed to remove the {aiggeat material Excavation is
the onlyfeasible method to remove the largsized material from the reservoirFor the impacts associated with
excavating material frorBigTujungaReservoirrefer to SectiorErrort Reference source not found.

Dredging- Environmental Impacts

As previously discussed, no special status fish species were observedBigfhijungaReservoir during previous
biological surveys However, in orderd determine the potential impacts dredging would have on habitat, the
specifics of the habitat within the reservoir would need to be determin&dirthermore, existing habitat in the
area(s) considered for discharge and dewatering of dredged matewialld need to be determined

Dredging could impact water quality within the reservoir by increasing turbidiiowever, as discussed in
Section6, water quality concerns could be partially addressed with a silt curtain around the drédgdiscussed
in Setion 6, dredging sediment (and transporting it via a slurry pipeline) could affect water conservation.

Dredging- Social Impacts

DredgingBig TujungaReservoir is not expected to have any traffic impad&sdzS G2 GKS NBa SN2 A N
impacts onnoise levels and visual resources would not be expected eithreaddition recreation would not be
impacted because it is not permitted BigTujungaReservoir.

Dredging- Implementability

No additional right of way is anticipated to be required farplementation of a dredging operation within
BigTujungaReservoir Concerns associated with dewatering of dredged material outside of the reservoir parcels
are discussed in Secti@il.3

Similar to other operations withiBigTujungaReservoir, dredging would require environmental regulatory permits

As discussed in Section 6, while dredging is a technique that has been used in other areasoninthe for
decades, is not a technique that has been employed in the reservoirs und&tabdControl DistricR & 2 dzNRA & RA
BigTujungaw Sa SN2 ANDAa yIF NNRP gy Saa O02dZ R 6S | YIySdzm@SNI 6Af )

Dredging- Performance

Considering the capabilitiesf the dredging equipment and slurry pipelines discussed in Section 6, it would take
approximately twelve (12)-6honth dredging operations to dredge the AMCYof sediment that could potentially
be dredged fronBigTujungaReservoir during the 29ear planning period
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Furthermore, as discussed in Section 6, as sediment is dredged water is also drawn by the dredge, which leads tc
water-sediment mixture with an approximated ratio oft8-1 that needs to be dewateredThismeans that the
FloodControl Districtwould need to dewater approximately MCY or 2,500 acrdeet of the watersediment

mixture for each of the 12 dredging operation§iven the assumed capabilities of the dredging equipment, the
water-sediment mixturewould flow into the dewatering area at a rate of approximatelyclbic feet per second

(cfs)

Dredging- Cost
Based on the estimated unit cost for dredging, dredging\MiG8rof sediment would cost approximately $50 million

8.1.4.3 S.UICINFAS AREMOVALMETHDD)

Approximately two thirds oBigTujungaw S & S NI 2WICXJl@nning duantity consists of material with particle
sizes small enough to be sluicedherefore another removal method would have to be employed to remove the
largersized material that camt be sluiced Excavation is the only feasible method to remove the largieed
material from the reservoir

This section focuses on sluicing as a sediment removal method and discusses the impacts of sluicing within
BigTujungaReservoir only For the impacts of sluicing downstream of the dam refer to Sedidn5 1.

Sluicing (RemovahEnvironmental Impacts

Within BigTujungaw Sa SN2 ANJ A 1a St ¥ &t dAOAy3d g2ddZ R 0SS SELISOGS]
as excavating sedimentdim the reservoir would since in both cases the reservoir would need to be drained
Seethe discussion unddéxcavatior(Section 8.1.4.1) for more information.

As discussed in Section 6, removing sediment from a reservoir by sluicing could affectomatzvation.

Sluicing operations withirBigTujunga Reservoir would result in equipment emissiondlowever, given the
FloodControl DistricR&d LINB @A 2dza af dzZAOAy3d LINR2SOitaszx 2yfe || FS¢
reservoir, so air quality impacts at the reservoir are not expected to be significant.

Sluicing (RemovabSocial Impacts

Removal of sediment frorBigTujungaResevoir through sluicing would impact the view from ridges above the
reservoir as the reservoir needs to be drained and there would be equipment within the reseffwre are no
permitted recreational activities in the reservoir, so no impacts on reavaadiie expected

Sluicing (Removah)Implementability

Access tdBigTujungaReservoir and activities within the reservoir do not pose any right of way conc8imslar to

other sediment removal alternatives already discussed, sluBiggujungaResevoir would require environmental
regulatory permits Given that sluicing projects have been conducted in the pafigtujungaReservoir, it is
technically certain that sluicing can be used to remove sediment from the resemdoivever, it is importat to

note that the ability to sluice will be dependent on inflow into the reservoir, which is entirely dependent on the
weather. In addition to inflow, another factor that limits sluicing is the availability of temporary storage areas and
the rate at whch they can receive the sluiced watsgdiment mixture.

Sluicing (RemovahPerformance

As previously discussed, it has been assumed that approximately two thirdsIQaj8of the 7.2MCY planning
guantity for BigTujungaReservoir could potentially bsluiced Based on an analysis of the records of the
previously sluiced quantities froligTujungaReservoir, it has been assumed that an average 30&00i¢ yards
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(CY) of sediment could potentially be sluiced frBmgTujungaReservoir in a given yeaGiven this assumption,
sluicing would have to be performed approximately 16 of they@érs in the planning period in order to sluice
4.8 MCYof sediment from the reservair

Sluicing (RemovabCost
Based on the estimated unit cost for sluicisfyiicing 4.8VICYof sediment would cost approximate$i 2 million.

8.1.5 TRANSPORTATIANTERNATIVES

The following section discussti® impacts and costs of transportisgdiment removed fronBig TujungaReservoir
by means of sluicing, trucking, conveyaltb and slurry pipeline Discussion of the removal alternatives was
presented in Section 8.1.4The placement alternatives are presented in Section 8.Cémbined alternatives that
address all phases of the sediment management process are preserdedismussed in Section 8.1.7

8.1.5.1 S.UICINGAS ATRANSPORTATIOWETHOD

This section focuses on the impacts of utilizing sluicing as a transport maihondve sediment downstream of
BigTujungaDam alongBigTujungaWash to Hansen Flood Control Basifor the impacts of sluicing operations
within BigTujungaReservoir, refer to the discussion of sluicing as a removal method in the previous section
Impacts atHansernFlood Control Basin were discussedettion8.1.3.1

Sluicing (Transport) Environmental Impacts

Vegetation and wildlife surveys immediately downstreanB@fTujungaDam have indicated the presence of three
special status fish spees native to the areg Arroyo chub, Santa Ana speckled dace, and Santa Ana suiher
surveys also identified the existence of willow riparian forest downstream of the dalicing activities could be
temporarily disruptive to the existing habitafFarther downstream imBigTujungaWash Mitigation Area, sensitive
species have been found in the prospective sluiceway during wet.y&imice flows could impact the fish unless
they are relocated prior to sluicing.

Water quality alongBigTujungaWashwould be impacted by sluicingThe increase concentration of sediment in
the water would result in higher turbidity than normahs discussed in Section 6, transporting sediment via sluicing
could affect water conservation.

Sluicing (Transport) Sociallmpacts

Sluicing sediment alongigTujungaWash is not expected to have impacts on traffic or noise lewdilsual impacts
will consist of flows iBigTujungawWash with higher levels of sediment than norm&ecreation alon@igTujunga
Wash and withirBig TujungaWash Mitigation Area could be temporarily impacted by sluicing operations.

Sluicing (Transport) Implementability

While sluicing sediment alorigig Tujungawash would not require right of way agreemenessiblyaccessing the
wash with equipnent to manage the deposition of sediment along the wash would need th&ne to the
conservation easement oBigTujungaWash Mitigation Area, equipment would not be able to access the portion
of the wash that passes through the mitigation area

TheFloodControl Districtvould need to obtairenvironmental regulatory permits order to sluice sediment along
BigTujungawash.
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Sluicing (Transport) Performance

It was assumed that sluice flows would have an approximaie-B waterto-sediment ratio Therefore, sluicing
300,000 CY of sediment froBigTujungaReservoir would mean that 3,000,000 CY or approximately 1,900 AF of
the watersediment mixture would be sent dowBigTujungaWash The ability of the stream courde handle said
volumes will ned to be considered In addition 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 emplbéygediment deposits
within the BigTujungaWash Mitigation Aea were unable to be removed by flushing, the deposits could lead to

flooding of the mitigation area
Sluicing (Transport) Cost

The cost of transporting sediment via sluicing is minimal.

8.1.5.2 TRUCKING

Trucking could be employed to transport sediment fr8m TujungaReservoir, a staging area, and/or a temporary
sediment storage areaThis section focuses on the impacts associated with trucking sediment along the general
routes shown irFigure8-7 and the potential temporary route shown Figure8-8.

Figure8-7  Potential truck routes forBigTujungaReservoida & SRA Y Sy i
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Figure8-8  Potential truck route around Sunland
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Trucking- Environmental Impacts

If existing roads were to be used to truck sediment along the general routes shokigLire8-7, no particular
impacts would be expectedn habitat or water quality However, if the potential route shown iRigure8-8 were

used, there would be habitat impacts and potentially water quality impacts associated with the construction of the
new roadway The use of low emission trucks would reduce air quality impacts.

Trucking- Social Impacts

Employing trucks could significantly impact traféspecially along the twdéane BigTujungaCanyon RoadIn turn,

this could impact access to recreational resagr@longBigTujungaCanyon Road as well as along other roads in

the truck routes Residents alond@BigTujungaCanyon Road would be impacted by the increase in traffic
Additionally, it is possible that trucks traveling to the pitsSanValleywould not be able to avoid travelling

I R2F OSy i G2 0GKS {KIR2¢g | AthSt@eRor gusland Boblevai & ahavafrigurés®.y 3 2 .
In order for trucks traveling to and froBigTujungaReservoir tcavoid passing througtesidentialneighborhoods

along Oro Vista Avenue (or Mount Gleason Avenue) and Foothill Boulevard in Sunland, trucking along the potential
temporary trucking route previously shownkigure8-8 would need to be explored
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Figure8-9  Potential truck route alongShadow Hills
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Trucking- Implementability

Available access &igTujungaReservoir and the routes discussed in this section would allow the use of double
dump trucks.

If truck routes wee able to remain entirely on existing public roads, no right of way or permitting concerns would
be expected

Based on records from the CountylafsAngeled 8 8 Sa a2 NR& hTFAOS ot | NOS tPareel LI H
Map 2551 Sheet 9 dated 2008hdre are two unconnected road easements that appear to have been meant for
the extension ofBigTujungaCanyon Road from Oro Vista Avenue to Foothill Boulev&tdwever, one of the
easements is partially occupied by golf course improvemefitsicking along the potential temporary truck route
shown inFigure8-8 would require right of way agreements with the property owners of the parcels traversed by
the route and removal of the golf course improvementshivi the road easement

Trucking- Performance

The following assumptions were made while considering trucking as an alternative to transporting all or part of
BigTujungaw S & S NJ2 ME Wiiile&ining giantity.

1 Double dump trucks with a capacity of appiroately 16 CY per truck would be used.
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1 BetweenBigTujungaReservoir and th@its in SunValley trucks would travel at an average speed of 30 miles
per hour. However, for trips betweeBigTujungaReservoir and Maple SPS and between Hansen Flood Control
Basin and thepitsin SunValley, trucks would tavel at an average speed of afles per hour.

Using these assumptions, estimates on the numbetrwdék operationswere determined, as shown ihable8-2
(under the following cost section).

Trucking- Cost

The estimated cost to construct the temporary access road showigiare8-8 is approximately $150,000 each
time it is constructed There could also be mitigation cost$hese costs would need to be added, as appropriate,
to the cost subsequently shown.

Trucking unit costs on double dump trucks westimated to be $0.30 per CY perlenbased on a loading time of
1minute per truck The cost of trucking will vary depending on the quantity to be trucked, the origin and
destination, and the type of truck that can be usetihe estimated trucking costsr the various scenarios range
from $12million to $73 million, as shown ifable8-2.

Table8-2 Estimated truckingoerformance andcosts forBig TujungaReservoir

- L unndtnp Q“ar?“ty of Number of Separatdruck |Estimated Cos
Origin Destination(s) Distance Sediment OperationsRequired (in millions)
(miles) (MCY) P q

Lo . _ 7.2 9 $73
BigTujungaReservoir | Fits inSunValley 34

2.8(a) 4 $29

BigTujungaReservoir | Maple Canyon SH 4.5 4.4(b) 6 $6

HanserFlood Control Basi Fits inSunValley 8 4.8(c) 6 $12

Notes:

a. Difference between the planning quantity (MECY and the expected remaining capacityMaple SPS (4MICY).
b. Estimated remaining capacity at Maple SPS.

c. Portion of the 7.2MCY planning quantity that is estimated to be able to be dredge or sluiced

8.1.5.3 CONVEYOBELTS

This section discusses the impacts of utilizing a conveyor belt to transport sedimenBigdmjungaReservoir to
Maple SPS, frorBigTujungaReservoir to the pits iBunValley and from Hansen Flood Control Basin to the pits in
SunValley Sediment tdbe transported on a conveyor belt would have to be excavated from its location.

Figure8-10to Figure8-12 show the general alignments of the conveyor routéss Figure8-10 shows, a conveyor

from BigTujungaReservoir to Maple SPS could potentially be placed along the access road that passes by south

abutment of the dam Figure8-11 shows a conveyor roatthat starts at the reservoir and travels aloB@Tujunga
Canyon Road, througBigTujungaWash Mitigation Area, and along Wentworth Stre@his should not be taken to
indicate feasibility of the alignment; potential conveyor alignments will need @¢oahalyzed in the future if
conveyors are to be employedrigure8-12 shows there is an existing private conveyor system that crosses Tujunga
Wash just downstream of Hanséfiood Control Basiand connects the pits #i each other The possibility of
developing an agreement with Vulcan Materials Company (Vulcan), which owns the conveyor belt and the pits in
SunValley should be explored
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Figure8-12 Potential conveyor alignment betweeflansenFlood Control Basiand pits in SunValley
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ConveyorBelts- Environmental Impacts

In order to identify and minimize the potential impacts of a conveyor operation, the habitat along the potential
conveyor alignment would have to be studield the conveyomvere able to be placed along existing roads, impact
on habitat would be expectetb be minimal Water quality would not be expected to be impacted.

Conveyor Belts Social Impacts

There would be some visual disturbances during the life of a conveyor operatiaconveyor fromBigTujunga
Reservoir to Maple SPS would not impact reticgaas neither site is open to the public for recreational .u€n
the other hand, placing a conveyor aloBjgTujungaCanyon Road fronBigTujungaReservoir to the pits in
SunValley adjacent toBigTujungaWash Mitigation area, or within Hansen FloGdntrol Basin and over Hansen
Dam could impact recreation resources or access to them

Conveyor Belts Implementability

Right of way and permitting issues associated with placement of a conveyor system within Maple SPS would be
addressed as part of thg.S Forest Special Use Permit required use of Maple Bla8ement of a conveyor belt
across and alonBigTujungaCanyon road would need to ensure roadway safety issues are taken into acéauat

result of the conservation easement @igTujungaWash Mitigation Area, a conveyor would not be able to be
placed through the mitigation areaTherefore, a feasible conveyor alignment between the endigfTujunga
Canyon Road (at Oro Vista Avenue) and the piSunValleywould need to be determined Ageement by the
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Army Corp®f Engineersvould be required for placement of a conveyor system within Hansen Flood Control Basin
and over Hansen DamUse of the existing conveyor system connecting the pitSunValleywould need to be
arranged with Vulcan.

Conveyor Belts Performance

For conveyor operations beginning iBigTujunga Reservoir, it was assumethat operations would last
approximately six months during a given year since that is the approximate number of months that sediment can be
excavated out of the reservoirConveyor operations from Hansen Flood Control Basin could be conducted for a
longer period, possibly up taine months per year Using these assumptions, estimates on the number of conveyor
operationswere determined, as shown ifable8-3 (under the following cost section).

Conveyor Belts Cost

Based on the unit cost for a new conveyor and use of an existing conveyor belt, the following estimates were
determined.

Table8-3 Estimatedperformance andcostsfor conveyorsfor Big TujungaReservoir

- L Conveyor Quaqt|ty of Number of Conveyor|Estimated Cog
Origin Destination(s) Length Sediment OperationsRequired | (in millions)
(miles) (MCY) P q
. . . 4.4(a 6
BigTujungaReservoir Maple Canyon SPS 13 5 i ) 3 $8
BigTujungaReservoir Pits in SunValle 15 7.2 9 $86
gruung 4 2.8(b) 4
Existing conveyor
Hansen FIO.Od Control downstream of 1.6 4.8(c) $7
Basin
Hansen Dam 4
Existing conveyor Lo
G LA O dzl PFits in SunValley 15 4.8(c) $1
Notes:
a. Estimatedremaining capacity at Maple SPS.
b. Difference between the planning quantity (WECY and the expected remaining capacity at Maple SPSVZ.Y.

o

Portion of the 7.2MCY planning quantity that is estimated to be able to be dredged or sluiced
8.1.5.4 S URRYIPELIN

As discussed in Section 6, slurry pipelines would be used in conjunction with dredgiisgsection discusses the
impacts of constructing a slurry pipeline to transport to Hansen Flood Control Basin tMCX@&f smallersized
material that couldpotentially be dredged aBigTujungaReservoir.

If a dredging and slurry pipeline alternative was to be employeBligifujungaReservoir, a feasible slurry pipeline
alignment would have to be determined~or planning purposes, the alignment showrFigure8-13 was assumed
to be feasible The subsequent discussion is based on this assumption.

March 2013 8-20



Section 8 Large Reservoirs Big

Figure8-13 BigTujungaReservoir Birry pipeline alignmentused for plannig purposes
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Slurry Pipeline Environmental Impacts

In order to identify and minimize the potential environmental impacts of placing and operating a slurry pipeline
from BigTujungaReservoir to HanseRlood Control Basjrthe habitat along the potential alignments would have
to be studied No impacts are expected on water quality and air quality.

Slurry Pipeline Social Impacts

If placed above ground, construction of the slurry pipeline would cause some visual distesbafsccess to
recreational resources, such &@igTujunga Wash Mitigation Area, could be impacted along the conveyor
alignment.

Slurry Pipeline Implementability

Placement of a slurry pipeline would present both right of way and permitting isdfiéise slurry pipeline was to
be placed alondigTujungaCanyon Road, roadway impacts would need to be considered while determining the
best alignment.

Slurry Pipeline Performance

A slurry pipeline would be permanently installed and used at the frequency at which material would be dredged
Based on the assumptions that a dredge could remove approximately 200 CY of sediment per hour ane@ water
sediment ratio of @o-1, the slury pipeline would need to be able to transport approximately 2,0000 CY of the
water-sediment slurry per hour (or approximately &8bic feet of the slurry per second)The slurry pipelines
discussed in Section 6 are able to handle flow of this magnitude.

The approximatelyl4-mile slurry pipeline fromBigTujungaDam to Hansen Flood Control Basin may require
14 booster pumps.
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Slurry Pipeline Cost

Based on the estimated unit cost for a slurry pipeline presented in Section 6, the estimated cost of cogsaucti
slurry pipeline of approximately4imiles fromBigTujungaDam to Hansen Flood Control Basin is approximately
$3million. Given an installation and operation cost of $1 per CY of sediment per booster pump, the cost of
installing and operating4lbooger pumps to transport 4.81CYof sediment was estimated to bel§1 million.

8.1.6 PLACEMENALTERNATIVES

This section discussdle potential placement alternatives for sediment removed frdigTujungaReservoir
Specifically, this section discusgbe placement of sediment at pitand the existing Maple Sediment Placement
Site Discussion of the removal and transportation was presented in Sections 8.1.4 and 8.1.5, respectively
Combined alternatives that address all phases of the sediment managemm®ss are presented and discussed in
Section 8.1.7.

8.1.6.1 PITS

The general impacts of employing pits for sediment placement were discussed in Seclimré&are multiplepits

in SunValley Figure8-14 shows the location of the pits in relation to tiggTujungaReservoir and Hansen Flood
Control Basin FromBigTujungaReservoir to the pits, the distance is approximately 15 to 17 miles, depending on
the route, whichcan vary according to the mode aftsportation used From Hansen Flood Control Basin, the
distance is approximately 3 to 4 miles.

Figure8-14 Location ofSunValleyPits
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It was assumed that one third 8igTujung® & -MC® planning quantity, &.4MCY, would be marketahlesiven
that assumption and other assumptions discussed in &edi it was assumed that pits operated by the gravel
industry would accepa total of4.8 MCYof sediment fromBigTujungaReservoiffree of charge Depending on the
type of truck used to deliver sediment to thigird-party owned pits, tpping fees of $10 to $15 per cubic yard would
have to be paid for theemaining 2.4 MCY of sediment

As discussed in Section 6, the acquisitiopitsfor the placement of sediment from facilities under the jurisdiction
of the FloodControl Districtshouldbe pursued Acquisition of a quarry iSunValleywould be most desirable for
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sediment management operations related Big TujungaReservoir It would cost a total of $3 per cubic yard to
acquire and placthe 2.4 MCY adediment at theFloodControl Dstrict-owned pit.

8.1.6.2 MAPLEEDIMENTPLACEMENSTE

This section discusses the impacts associated with employing the remaining capacity at SP&be the
permanent placement of sediment froBigTujungaReservoir This placement alternative could potentialbe
used for sediment excavated from the reservoir and transposiler by trucks or by @aonveyor system to the
SPS.

Maple SP%¥ Background

Maple SPSshown inFigure8-15, is located just south digTujungaDam and Reservoir, acroBigy TujungaCanyon
Road The SPS is located on Federal land and has been used prevaugig placement of sediment from
BigTujungaReservoir under a Special Use Permit from the Forest Se&&reviously mentioned, as 2012 the
site has an estimated remaining capacity for approximate\MICAof sediment

il : Angeles :
BigTujunga oest thway
Canyon Road e

Y

Maple SP% Environmental Impacts

Maple SPS was burned during the Station Fire of 20D@ring biological surveys conducted after the fire, the
vegetation observed to be present within the SPS included chaparral, California annual grassland, andaCaliforni
sycamore woodland There is also a coast live oak stand along the access road to theTBBSstand is not
expected to be impacted by the operationsOn the other hand, the rest of habitat would be impacted by
placement of sediment at the SPSubsegent to filling the SPS, the site would be revegetated with native species.
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Water quality and quantity would not be impacted by temporary storage of sediment Maple/R§uality would
be affected by emissions of equipment used at the site.

Maple SP% Social Impacts

During placement of sediment in Maple SPS, there could be localized traffic impa&igTajungaCanyon Road if

trucks were used to transport sediment from the reservoir to the.SIR®acts on recreation, if any, would be in

the form oftravel delays Placing sediment at the SPS would alter the scenic characteristics of thelaredo the

remote location of the SPS, any noise associated with placing sediment at Maple SPS is not considered to havi
significant impact

Maple SP& Implementability

In order to be able to use Maple SPS, HteodControl Districivould need to obtain a Special Use Permit from the
U.S. Forest ServiceAs of June 2012, thEloodControl Districtis seeking to renew its previous Special Use Permit
for the site.

Maple SP% Performance

alLXS {t{Q OFLIOAGEe Aa &adzF¥TAOABglijungngsS & SRNINBIEBaning NP E
guantity.

Maple SPS Cost

Given the assumed costs place sediment at an SPS, the cost to placeVlCA of sediment at Maple SPS was
estimated to be $9 millionThe cost to placenly the 2.8MCYof sediment that would not be able to be dredged or
sluiced was estimated to be $5 million

8.1.7 COMBINED $EHMENT MANAGEMENTTHRNATIVES

The following presents six sets of combined sediment management alternativaBigdujungaReservoir A
description of each of these and the combined impacts and costs are subsequently proFoledpecific details
regading environmental impacts, social impacts, feasibility, implementability, and cost for the individual removal,
transportation, and placement components refer to SectiBris3 to 8.1.6 Please note that combined alternatives
that include dredging and wiking assume two thirds dBigTujungaw S & S NB2MCNjiéning quantity or
4.8MCY,could potentially be dredged or sluiced and that the a@mder would have to be excavated and
transported out of the reservoir by another mean

8.1.7.1 COMBINEDALTERNATE1A:
ExcavAaTH7.2 MCY)A TRUCKSA MAPLESPS(4.4 MCY, CAPACITYEXHAUSTED & SUNVALLEYPITS

(2.8MCY)

This alternative involves draining the reservoir, excavating the sediment under dry conditions, and trucking it to
Maple SPS and the pits BunValley Due to the need to fully drain the reservoir, this alternative would be
implementable approximately six months during a giveny®eE K dzZa G Ay 3 al LX S {t {MCYOl LI
of sediment would be permanently placed at the SPS while the restdwoeilplaced at the pits isSunValley
Figure8-16illustratesthis alternative
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Figure8-16 BigTujungaReservoirCombinedAlternative 1A
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This alternative requires that thEloodControl Districtobtain the Forest Sgice Special Use Permit required to
place sediment at Maple SPS

Air quality would be impacted by the use of excavation equipment and trudibitat would be impacted by the
permanent placement of sediment in Maple SPS.

In order to removeBigTujungaw S & S NI 2 A NaW&Y phaghing duahtityrddring the 3@ar planning period,
sediment removal operations involvixcavationn conjunction with trucking would need to occur approximately
8 times This equates to a cleanout approximately every tadhree years.

Trucks travelling betweeBigTujungaReservoir and Maples SPS would only have localized impacts on tFadfic

the most part, trucks directly transporting sediment frdsig TujungaReservoir to a site iBunValleywould travel
alongnonresidentialroads However, the route would pass along Sunland and Shadow Hills, as previously shown
on Figure8-7 and Figure8-9. If the trucking route previously shown figure8-8 could be arranged, trucking
through Sunland would be avoided.

Implementation of this alternative could cost an estimated $65 millidine breakdown of the estimated costs is
provided inTable8-4.
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Table8-4  Estimated costs foBigTujungaw S & SN2 ANRa / 2YHAYSR !t GSNY I GA @GS
Activity oYy S milions)
Excavate sediment fromigTujungaReservoir ) 7-2\ $22
Truck to Maple SPS . 4/ $6
Place at Maple SPS $9
Truck sediment that does not fit in Maple SP®its inSunValley \2 g $29
Place apits inSunValley ' $0@
Total 7.2 $65

Note:

a. This assumes that most of the BCYof sediment taken to thireparty pits is marketable and that no tipping fees
would have to be paid for the small fraction that would not be marketable.

8.1.7.2 COMBINEDALTERNATIVEB: EXCAVATE7.2 MCY)A CONVEYO® MAPLESP34.4MCY)& SUNVALLEWPITS

(2.8MCY)

This alternative is basically the same as Conmtbiléernative 1A, except thatonveyors would be useidstead of

trucks Figure8-17 shows a representation of this alternative.

Figure8-17 BigTujungaReservoirCombined Alternative 1B
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Using conveyor belts would resutt different air quality impacts and traffic impacts than using trucR&acement
of a conveyor belt alon@igTujungaCanyon Road fronBigTujungaReservoir to thepits in SunValley would

requireworking out an alignment thatonsiders roadway impacts

In order to removeBigTujungaw S & S NI 2 A NIRIGY pl&nyfirig AqivaBtity duding the 2Qear planning priod,
sediment removal operations involvirexcavationin conjunction with the use of conveyor would need to occur

approximately 9 times.
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Implementation of this alternative could cost an estimated $125 millidhe breakdown of the estimated costs is
provided inTable8-5.

Table8-5  Estimated costs foBigTujungaw S & SN2 ANDa / 2YOAYSR !t GSNYI GA @GS

Activity ey S milions)
Excavate sediment fromigTujungaReservoir /7-% $22
Convey to Maple SPS / $8
Place at Maple SPS e $9
Convey sediment that does not fit in Maple SPS topitein SunValley \ 86
Placesedimentat 28 $0@
Total 7.2 $125

Note:
a. This assumes that most of the BCYof sediment taken to thireparty pits is marketable and that no tipping fees
would have to be paid for the small fraction that would not be marketable.

8.1.7.3 COMBINEDALTERNATIVEA:
EXCAVATA TRUCK®, SUNVALLEWITS

This alternativeconsists of transporting all sediment excavated frBigTujungaReservoiby truckand placing it at
the pitsin SunValley Figure8-18 shows a representation of this alternative.

Figure8-18 BigTujungaReservoirCombined Alternative2A
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As discussed under Alternative 1A, for the most part, trucks directly transporting sedimentBighujunga
Reservoir to a site isunValleywould travel alonghonresidentialroads However, the route would pass along
Sunland and Shadow Hills, as previously showRigare8-7 and Figure8-9. If the trucking route previously shown
in Figure8-8 could be arranged, trucking through Sunland would be avoided.

Employing Combined Alternative 2A to managjgTujungaw S & S NJJ 2\WCXJlanning duantity could require
approximately 9 separate excavation and trucking operatioashevhich would last approximately 6 months and
would consist of approximately 400 truck trips per weekday

The estimated costs associated with this altgtine total $100 million to $12fillion, as shown iffable8-6.

Table8-6  Estimated costs foBigTujungaw SA SN2 ANRA& / 2Y0AY SR ! f GSNYy I GA@S

Sy e
Excavate sediment frofBigTujungaReservoir $22
Truck topits inSunValley 7.2 $73
Place sediment atit in Sunvalley $7-24@
Total 7.2 $100120

Note:

a. This assumes 33.3 percent of the sediment is marketable and would be accepted @tesrgd, that another 33.3 percent
would also be accepted free of charg&he lower cost assumes the remainder of the material would be placed at a pit
acquired by the=loodControl District The higher cost pertains to the scenario in which Ei@eodCortrol Districtwas not
able to acquirea pit andhadto pay tipping fees would have to be paid on the remainder 33.4 percent.

8.1.7.4 COMBINEDALTERNATIVEB:
EXCAVATA CONVEYOW SUNVALLEWITS

This alternative is basicallyglrsame as Combined Alternativé,2xcept that conveyors would be used instead of
trucks Figure8-19 shows a representation of this alternativdPlacement of a conveyor belt alorgigTujunga
Canyon Road fromBigTujungaReservoir to thepits in SunValleywould requireworking out an alignment that
considers roadway impacts
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Figure8-19 BigTujungaReservoirCombined Alternative2B
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Given the assumed conveyor efficiency anth@nth long operations per year, approximatelyeQcavationand
conveyor operations would have to be eftoped to remove the 7-MCY planning quantity fronBigTujunga
Reservair.

The estimated costs associated with this alternative tofdl%million to $130nillion, as shown ifable8-7.

Table8-7  Estimated costs foBigTujungaw SA SN2 ANRA& / 2Y0AY SR ! f GSNYy I GA @S
Activty ey i milions)
Excavate sediment fromigTujungaReservoir $22
Convey tgits inSunValley 7.2 $86
Place sediment giits inSunValley $7-24®
Total 7.2 $115130

Note:

a. This assumes 33.3 percent of the sediment is marketable and would be accepted free of charge, that another 33.3 percent
would also be accepted free of charg&he lower cost assumes the remainder of the material would be placed at a pit
acquired by theFloodControl District The higher cost pertain® the scenario in which th€loodControl Districtwas not
able to acquire a pit andadto paytipping feeswould have to be paid on the remainder 33.4 percent.

8.1.7.5 COMBINEDALTERNATIVE:

DREDGH4.8 MCY)A S URRYPIPELINEA HANSENH.OODCONTROLIBASINA EXCAVATEA CONVEYORA
SUNVALLEWITS

+ ExcAVATE2.4MCY)A CONVEYOR MAPLESPS

This alternative would invee sediment removal operations at the Army CoopEngineer® |  yASy Cf 22 F
Basin in addition to sediment removal operation®Bag TujungaReservoir First, in order to create capacity for the
material to be delivered to Hsen Flood Control Basisediment would be excavated from the basin and trucked

to a privately of~FloodControl Districbwned quarry ifSunValley Subsequently, sediment would be dredged from
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BigTujunga Reservoir and the sedimemtater mixture transported to the basirthrough a slurry pipeline
Additionally, because the large material BigTujungaReservoir would not be able to be dredged, the large
material would have to be excavatedt was assumed the large material woldd excavated and transported to
Maple SP®n a conveyar Figure8-20 shows a representation of this alternative.

Figure8-20 BigTujungaReservoirCombined Alternative 3
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Implementation of this alternative is highly dependent on the ability to obtain permission from the Army @orps
Engineerdo use Hansen Flood Control Basin as a dewateringeandorary sediment storagarea for the dredged
material and the ability to create enough capacity for the operations

Given the assumptions made regarding dredging operations and assuming capacity at Hansen Flood Control Basi
would not limit the dredging operations, it couldke 12 dredging operations during the-g8ar planning period to
remove the 4.8MCY of smaller sediment from th&gTujungaReservoir Conveying the 4.BICYof sediment that

would need to bepreexcavatedrom Hansen to thepits in SunValleywas approximted to be able to be done in

6 conveyor operations The 2.4MCYof largermaterial remaining inBigTujungaReservoir after dredging could be
excavated andonveyed to Maple SRSapproximately3 conveyoroperations

Implementation of this alternati¥ could cost from an estimated2$0 million to $245 million, depending on the
destination of the sedimentThebreakdown of the estimated costspsovided inTable8-8.
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Table8-8  Estimated costs foBigTujungaw S & SN2 ANRAa / 2YO0OAYSR !t GSNYI GA @GS

Qo] o cos
Excavatenmaterial at Hansen Flood Control Basin to create capacity $14
anyey material on new conveyor from HansElod Control Basirio 7
existing conveyor downstream of Hansen Dam 48
Convey material on existing conveyor to the pitSimValley (Sediment that could $1
Place sediment gtits inSunValley potentially be $14-48%
Dredge sediment fromBig TujungaReservoir dredged) $50
Constructand opgrate slurry pipeline fronBigTujungaReservoir to Hanse $104
Flood ControBasin
Excavate larger material that cannot be dredged 2.4 $7
Convey larger material that cannot be dredge to Maple SPS (Sediment too large $8
Place at Maple SPS to be dredge) $5
Total 7.2 $210-245

Note:

a. This assumes 33.3 percent of thediment is marketable and would be accepted free of charge, that another 33.3 percent
would also be accepted free of charg@he lower cost assumes the remainder of the material would be placed at a pit
acquired by theFloodControl District The highercost pertains to the scenario in which tfikéoodControl Districtwas not
able to acquire a pit andadto pay tipping fees would have to be paid on the remainder 33.4 percent.

8.1.7.6 COMBINEDALTERNATIVEA:
S UICH4.8MCY)A HANSENALOODCONTROIBASINA EXCAVATA CONVEYOR SUNVALLEVWPITS
+ EXCAVATE2.4MCY)A CONVEYOR MAPLESPS

This alternative is very similar to Combined Alternative 3 except for the part that for this alternative sediment
would be sluiced fronBigTujungaReservoir to Hansen Flood Control Basin aBigd ujungaWash as opposed to
dredging the reservoir and transporting the sediment in an enclosed slurry pipelimploying this alternative
would result in habitat impacts alonBigTujungaWash while Combed Alternative 3 would not Figure8-21
shows a representation of this alternative.
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Figure8-21 BigTujungaReservoirCombined AlternativedA
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Given the assumptions made regarding sluicing operations and assuming capacity at Hansen Flood Control Basi
would not limit the sluicing operations, it could taé sluicing operationgluring the 28year planning period to
remove the 4.8MICY of smaller sediment from tl&igTujungaReservoir Excavating and conveying themaining
2.4MCYto Maple SP®ould require approximatel@ conveyoroperations

Implementation of this alternatie could cost from an estimated7® million to $L00 million, depending on the
destination of the sedimentThebreakdown of the estimated costspsovided inTable8-9.

Table8-9  Estimated costs foBigTujungaw SA SN2 ANRA& / 2YAAYSR ! f GSNYy I GA @S
Actity ey, | nmiliony

Excavate material at Hansé&ood Control Basito create capacity $14
Convey material on new conveyor from Handéood Control Basito existing 4.8 &7
conveyor downstream dhe basin (Sediment that
Convey material on existing conveyor to the pitSimValley could potentially be $1
Place sediment gtits inSunValley sluiced) $14-48%
Sluice sediment fromBig TujungaReservoir $12
Excavate larger material that cannot bkeliced 2.4 $7
Conveyto Maple SPS thiarger material that cannot bsluiced (Sediment too largg $8
Place at Maple SPS to besluiced) $5

Total 7.2 $70-100

Note:

a. This assumes 33.3 percent of the sediment is marketable and would be accepted free of charge, that another 33.3 percent
would also beaccepted free of chargeThe lower cost assumes the remainder of the material would be placed at a pit

acquired by theFloodControl District The higher cost pertains to the scenario in which Bi@odControl Districtwas not
able to acquirea pit andhadto pay tipping fees would have to be paid on the remainder 33.4 percent.
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8.1.7.7 COMBINEDALTERNATIVAB:

S UICH4.8MCY)A HANSENALOODCONTROIBASINA EXCAVATHA CONVEYOR SUN VALLEWPITS
+ EXCAVATE2.4MCY)A TRUCK® MAPLESPS

This alternative is very similar to Combined Alternative 4A except that the {aizgat sediment that would not be

able to be sluiced would be excavated fr@gTujungaReservoir and trucked to the pits BunValley Figure8-22
shows a representation of this alternative.

Figure8-22 BigTujungaReservoir Combined Alternative 4B
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Given the assumptions made regarding sluicing operations and assuming capacity at Hansen Flood Control Basi
would not limit the sluicing operations, it could take 16 sluicing operations during the&0planning perio to

remove the 4.8MCY of smaller sediment from tigigTujungaReservoir Excavating and conveyitige remaining
2.4MCY to Maple SPS would require approximately 3 conveyor operations

Implementation of this alternative could cost froan estimated$70 million to $® million, depending on the
destination of the sedimentThebreakdown of the estimated costspsovided inTable8-10.
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Table8-10 Estimated costs foBig Tujungaw S & SN2 ANRa / 2YBAYSR !t GSNY I GA @GS

o Quantity Estimated Cost
Activity (MCY) (in millions)
Excavate material at Hansé&tood Control Basito create capacity $14
Convey material on new conveyor from Handdébod Control Basito existing ,4'8 &7
conveyor downstream che basin (Sediment that
. - . could potentially b
Convey material on existing conveyor to the pitSimValley sluiced) $1
Sluice sediment fromBigTujungaReservoir $12
Excavate larger materigthat cannot be sluiced 2.4 $7
. . o (Sediment too largg

Truck the larger material that cannot be sluiced to the pitSimValley to be sluiced) $24
Place sediment at pits iBunValley 7.2 $7-249

Total 7.2 $7090

Note:

a. This assumes 33.3 percenttbke sediment is marketable and would be accepted free of charge, that another 33.3 percent
would also be accepted free of charg@he lower cost assumes the remainder of the material would be placed at a pit
acquired by theFloodControl District The hgher cost pertains to the scenario in which tRlmodControl Districtwas not
able to acquire a pit anbdadto pay tipping fees would have to be paid on the remainder 33.4 percent.

8.1.8 SUMMARY AND RECOMMEAITIONS
8.1.8.1 SUMMARY

Over the next 20 years, 7NMCYof sediment are planned to be remov@&igTujungaReservoir including the ICY
currently accumulated in the reservoilhe different management alternatives are briefly explained below and the
impacts are shown ifiable8-11.

Sediment Management Alternatives

1A Excavatg7.2 MCYR TruckshA Maple SPS (4.4 MCYXB&inValleyPits (2.8 MCY)
This alternative involves draining the reservoir, excavating the sediment under dry conditions, and trucking it to
Maple SPS and the pits 8unValley Maple SPS would be filled; the rest of the sediment would be placed at
the pits inSunValley Habita would be impacted alonBigTujungaWash due to draining of the reservoir.

1B Excavat€7.2 MCYRQ ConveyorA Maple SPS (4.4 MCYB&nValleyPits (2.8 MCY)
This alternative is similar to Alternative 1A, but insteadratks, this alternative involves a conveyor over
10miles in length Habitat could be impacted depending on the conveyor route.

2A Excavaté TrucksA SunValleyPits
This alternative consists of transporting all sediment excavated BafujungaReservoitby truck and placing
it at the pits inSunValley Maple Canyon SPS would not be used.

2B Excavatéd Conveyor SunValleyPits
This alternativas the same as Alternative 2A, except that conveyors would be.uBéatement of a conveyor
alongBigTujurgaCanyon Road frorBigTujungaReservoir to the pits iBunValleywould require designing an
alignment thatconsiders roadway impacts
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3 Dredge (4.8 MCYX)Slurry Pipeling Hansen Flood Control BagirExcavate Conveyon SunValleyPits
+ Excavat€2.4 MCYJ ConveyorA Maple SPS
Smallersized material would be dredged and transported via slurry pipeline to Hansen Flood Control Basin
(Hansen FCB)Ihe largessized material would be excavated and transported to Maple SPS on a conVéysr
alternative is highly dependent on the ability to obtain permission from the Army Corps of Engineers to use
Hansen FCB and the ability to create enough capacity for the operations.

4A Sluice (4.8 MCX)Hansen Flood Control BagirExcavate Conveyon SunVdley Pits
+ Excavatd2.4 MCYRP ConveyoA Maple SPS
This alternative is very similar to Alternative 3 except sediment would be sluiced rather than dredged and the
larger material would be placed at the pits SunValley Employing this alternative wid result in habitat
impacts alongBigTujungaWash Additionally, this alternative would require designing a conveyor alignment
that considers roadway impacts

4B Sluice (4.8 MCX)Hansen Flood Control BagirExcavate Conveyor SunValleyPits
+ Excavatd2.4 MCYR TrucksA Maple SPS
This alternative is basically the same as Alternative 4A, except that transportation of the larger materials would
be via trucks as opposed to a conveyor.
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Table8-11 Summary of Sediment Management Alternatives g TujungaReservoir
Environmental Social Implementability Performan%()a Cost
> [ = = c [
uantit S 189 = =2a nw3lecs ”
Alternative Igemovgd g é"‘; .g g % % g % E %E § .% g E g‘ :<=§
men | £l 5|53 S| F|2]2| §ig |g8Es%| 2
s |0 | < <t weseg| @
Excavation / 2 /
7.2
1A Trucks d d 2 2 Yes 9 65
Maple Canyon SPS 4.4 2 Yes
Pits inSunValley 2.8 Yes
Excavation / 2 / /
7.2
1B Conveyor / Yes 9 125
Maple Canyon SPS 4.4 2 / Yes
Pits inSunValley 2.8 Yes
Excavation 2 / / /
2A |Trucks 7.2 d|d]| 2|2 Yes| 9 100-120
Pits inSunValley Yes
Excavation / 2 / /
2B | conveyor 7.2 2 2 |/ Yes| 9 115130
Pits inSunValley Yes
Dredge / 2 / / /
Slurry Pipeline to Hansen FCB 2 Yes
Hansen FCB 4.8 2 d / 2 2 2 No 12
Conveyor from Hansen FCB
3 |wo pits inSunvalley ! 2 |/ ves 210245
Pits inSunValley Yes
Excavation 2 / 2 / /
Conveyor 2.4 2 / Yes 3
Maple Canyon SPS 2 2 Yes
Sluice to Hansen FCB d 2 2 Yes
Hansen FCB 2 / 2 2 / Yes
Conveyor from Hansen FCB 4.8 ; 5 | 16
to Pits inSunValley
4A Pits inSunValley Yes = 70-100
Excavation 2 / 2 / /
Conveyor 2.4 2 2 / 3
Maple Canyon SPS 2 2 Yes
Sluice to Hansen FCB d 2 2 Yes
Hansen FCB 2 / 2 2 / Yes
Conveyor from Hansen FCB 4.8 16
to Pits inSunValley / 2 /
4B Pits inSunValley Yes ves 70:90
Excavation 2 / / /
Trucks 2.4 d d 2 2 3
Pits inSunValley
Legend: Notes:
d |[significant impact (a) Use of lowemission trucks would reduce air qualitgpacts from significant impactlj to some impact3).
2 |some impact (b) All options require environmental regulatory permits.
/ |possible impact
no impact
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8.1.8.2 RECOMMENDATIONS

It is recommended that all the alternatives detailed here, except Alternatj\ee Zorsidered for future sediment
removal projects atBigTujunga Reservoir Additionally, combining the alternatives should be taken into

consideration Alternative 3 should be considered only after all other alternatives are deemed infeasithlis
recommerdation is based on the high estimated cost.
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82 59+ [ ORESERVOIR
8.2.1 BACKGROUND

5S@PAt Qa DI ( SFigarés3 is ankafcldey coickete gravity dam that was constructed in 1920 by the
FloodControl Districtand had an original storage capacity of approximatelyMCG¥ With a drainage area of
31.9squaNB YA f S&a> 5 S Jopdraied for Dldod Bsk managemaniis well asused for recreational
purposes

Figure8-23 Aerial2 T 5 S @ Résaxdoir DI G S

s

8.2.1.1 LOCATION

5S@At Qa DI (S 5 I Iycatedifi Retweeh 38 ditid2ok UEddaBntridge (approximately 2.2 miles
southeast) and Altadena (approximately 2nles west)in the Gty of Pasadena, as shownhigure8-24. The dam

and reservoir are part of the Hahamongna Watershed Phadcated just off Interstate 210, this dam and reservoir

are surrounded by residential building&Vhile the reservoir looks to be relatively dry at moshéis, the water
captured in the reservoir is released into the Arroyo Seco concrete channel just downstream of the dam and sent
downstream into theLosAngelesRiver The reservoir is long and broad, with a length of approximately 1.1 miles
and an averagavidth of 850 feet with relatively flaside slopes Figure8-25 shows the topography of Devils Gate
Reservoir.
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Figure8-24 + AOA YA (& al LJ 2F 5S@AfQa DIFIGS wSaSNIB2ANI
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8.2.1.2 ACCESS

Access to the dam and reservoir is available on all sides, as shéiguie8-26. The dam can be accessed through

the west side access road off Oak Grove Drive or La Canada Verdugo Road while the upstream end of the reservo
can be accessed through various access roads off of Explorer Rbad these roads can accommodate tway

traffic for their entire lengths

Figure8-26 Devil@ Gate Dam and Vicinity
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8.2.1.3 DAM OUTLETS

LY FTRRAGAZ2Y G2 o0SAy3a SIdALIISR gAGK | @ NAfSaiky 16dodt O f
slide gates and a-ftoot by 5foot sluice gate.

8.2.1.4 DOWNSTREANMLOODCONTROL ANBVATERCONSERVATIORYSTEMCOMPONENTS

Water that passes through the Arroyo Seco can be diverted to the Arroyo Seco Spreading Grounds, upstream anc
SHad 2F 5SOAINIGDI ABE DNSES NIPIR & NVID @dteNduring dryyhdbiiths &sSherg &e” S R
no groundwater rechargdacilities immediately downstream of the reservoifThe dam discharges to the Arroyo

Seco, whickeventually joins thé.osAngelesRiver downstream.
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8.2.1.5 SEDIMENTDEPOSITION ANBEMOVALHISTORY

Figure8278 K2g6a (GKS | LILINREAYIF GS &SRA Y Sytiis the&l@tTomr8l Diatye 85 S & A
policyto retain enough storage capacityithin a reservoir for two DDEs, which are calculated and determined for
each specific reservoirThe graph shows that thEloodControl Districthas reduced the quantity of sediment in
a02Nr3S 4G 5S@AftQa DI GS wsSaS N&ehingitheahyeshgldraadit dza 2 OO &

Figure8-27 DNJ LK 2F |1 A&a02NAOFE {SRAYSy(d {0d2N)r3S |4 5S@AfC
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Sediment has been removed 32 times in they@2r life of the reservoir as shown Tiable8-12. Table8-12 shows
that both excavation and sluicing have been used to remove sediment from Devils Gate Reservoir in. ti@gast
majority of the sediment (73 percent) has been removed through excavatio
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