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- The EPA considers drinking water pollution to be 1

of the 4 greatest environmental risks facing the public

today. (Reducing Risk: Setting Priorities and Strategies For
Environmental Protection, EPA, 1990)

Regulated primary contaminants have increased from
22 1 1976 to 62 in 1991. 'Expected to increase to 83
by approximately 19935,

EBMUD does have choices.

Choices represent different contaminant levels and
associated health implications.

This is a comparative analysis of alternative drinking
water sources, with different treatment technologies.

This is not a supplemental supply analysis.
Risk is analyzed in relative not absolute terms.

All sources can be treated by optimizing technology,
at an increased cost and a reduction in system
flexibility.
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Alternative Source Water Quality Analysis:
Betore and After Treatment
(Assumes Years: 1983-1890) (¥
(Bromide/Bromats, ug/l)
o Bromida Bromate Rramate .
Bsfore Treatmant At Ex|ating Traat With Ozongtion & Post Bromsts
Treatment EBMUD Facilities (3) Chiorainination Pre & Post Chioramination
Altemutve Gancar | Cancer Cancer
Sourse Avg, | Max { Avg | Max. |Risk(d)|Cost()] Avg. | Max, |Risk 4){Cost(5)] Avg. | Max. |Risk (4)Cost(s)
Pardew 16 83 ] & 0 0 0 5 0{ 72 9 0 ¢ 02 |
Camanahs 18 & -] § 0 1 1] 5 0 8.2 ] 0 Q 1.2
Slerra/DeitaRes. (5} 78 | 110 1 § 18 2 S 1§ 63 _| 9.8 o 0 ] 23
Daita Only Ret. (7} | 176 2 3 14 1 1 10 10 125 | 188 0 Q [} S.Em
Amerlcan R () 16 1% [+] 10 ] 1 ] 10 ¢ 32 0 0 0 12
Savezmenie R.(10) § 18 ) ) 5 a 1 0 5 o | 82 [} 0 0 12
Doltw Riand (11) &6 | 1% 1 10 16 § 5 10 & | 82 0 o 0 12
Graund Watee {12) 18 0 v} L 'Q 2 0 s ¢ 2 0 [+ ] 0 22
Dasalinatian (13)
Noim:
) Daials Avaaygod with RusphZ t3 Thre. m mwmm«m-w:nmmmnm‘mwu
G Thars I Mo Qurtent Sista Oc Redersl Stumtard For Bramun. Wotar;Rauired Paallitive Wouie Add Significe:tly T8 The Cos.
{3) Asmuvm 75% To Diret Filticion; 10% To Sas Lamsdro & 15% To Sxo Peble Ruaroire g’q;:"""';““’-“‘;‘“““:‘
Coner Incideaca Exgauiss, 2 U Aszal Cuncer Incldonls bl River Abaves Frsigort & Bolow Coalipeoss,
Rl ey mvuum-hg'“m "3 fifder) Ind {13} ALELZES 1:4 Blexd: Deita/Maksiunte (Dais From Indlao Sz,
) Addedt Ansaat Cosr; Millions 1990 N325 MGD Copasity. (xmmu-:n m.-a-uouwaw-u-mcnw fram Muatcipal
€6} Asssums 71 Sters/Dele Mix: Asearoas Dylta Weser o 30 wyfl Chloride. Walls Ia Lo, Armrged with Panpect © Time & )
) Amsumss Dl Waltr & 30 103 Qhlogide, (13) Assirme Bryvida Ts Oukiand {After Trostmms). :
‘ Cancer Risk Comparison
Contaminant Level Comparisen Annual Cancer 'nddann .
; 1 3 21
Pardsa
Gamancha
Slara/Daln Reseivoir
Defta Oniy Rasarvolr
Aretican River
Sacramantt River
© Delta Blond
Bround Watar
Dosalination ; [k i
o 7= 100 128 3%
Aversga Bromats Concontration (ugl) Canenr incidants Par Millon
onceniutian Cuncer Riak A Cancw Risk Aller
¥ Exisiog m”m“?nTr":um B b A sation Camrer Rtk e Trosment R SUgr il e
DA Ssiosiaie= BER Vil VD Susleiineet BER RIS
W VATER QUALITY W3 PRELIMINARY STTT/91
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Altarnative Source Water Quality Analysis:
Before and After Treatment
(Assumes Years; 1983-1990) (¥
. (THMFP/THM, ug/) @
' THMFP THM THM
Befors Tremtment s Existing Treat With Ozonation & Post THM
Tramtmant EBMUD Faaliities (3) Chioramination Pre & Post Chioramination |
Alumatlve cancer cancer Cancer
Source Avg. | Mex Avg. Max. IRisk (4}iCost(5)} Avg, | Max. [Risk (4)|Cast Avg. | Max. |Risk (4}|Cast
Pxtdes 82 260 7 104 18 ] <$ 16 <1 72 ] o8 3 02
Catinche 87 285 40 108 AL 1 <8 10 <l 82 7 27 3 1.2
SieraDelta Res. (8)] 132 300 101 150 78 2 15 30 13 .5 30 42 * 23
|DelaOniyRes.(y § 202 | 470 | 480 } 320 | 354 Sm) 20 40 | 2 (139 52 | 14 | 50 | 554
Amarioan A ($) 83 1 260 41 | 10 17 L] <§ 10 <t 82 [] 25 2 "2
[Ssoamenw R.(10)] 2 | 330 §7 ) 14 ) X 1 <8 20 | <1 | 82 [ £ £ | 12
Delty Blehd {11} B3 240 &8 o8 “ 1 ] 1B a0 14 [T T3 24 18 1.2
Ground Water (12} g2 | 280 a7 | 14 16 2 <5 10 <1 8 26 3 22
- |Dasalination {1%)
Hows
(3) DuizisAvarnged with Resprct v Time. 8 mwummwmmmwmnruxmm
) EPAMCL For THM 12 100 ugh. e Rerjstived Factiities Wotla asld Sipsificasily To The Lo,
) Assares 75% Tu Dicws, Flkration: 10% Th Saa Lappcim & 15% To San Peble Rucervolss. g‘)l) ::;m’ﬁ'?““b:‘;em
w mﬂ“&%‘%%@'«; el Tacidests (1) Assuzme 176 Blead: Deluddokadomae (Watar Quality Datx Az Lodiss Slwgh),
€5) Added Annnal Coxy; Wiltioon 1950 8328 MGD Capsslry. mamzuuunumw ‘Waars Datz Coljoctat fom  *
18} Asmaxs %1 SiwraDeka Wix: AZSUNSs Deita Watcr 50 mgf) Cuicride, Mosicipai Wail ia Stockien, Avaraged with Raspact o Tira & Locasion.
() Ataicis Detia Wriar st 50 sgh Chloriea. {13) Ascucse Dayside In Ouiland (Afler Trasizws),
Cancor Risk Comparison
Contaminunt Level Cumparisan Anrwal Canaar Incidents
4 1.4 2.5
Pudes
Camarche
SiaryDetia Reservsir
Deltz Only Rasarveir
ANaricsn K
Hexn River o -
Tochaoiogy Cas
Sacramento River Moot ies pisk nd
RemzaThe
Cominminant
Delta Bisrd (24
Ground Waler
Dezalination X
2 0 Yo TR s
Average THM Concantration (ug/h Canser Incidenis Par M§ion
G jon After Trastme Stastard i
Al Exiaisng ESMUD Faciiion ooy asaar e T P P Chamcnlastion
Conconyation ] Curr 3u 7 Risk Aftar D20 v
R ommation ] i %ﬁﬂu ung CLLD S o Bkt crarntien G oms Sromatic Reputony
Cona
o~ .e;g:'dgm Sum Buwen sc-mn wL
¥ WA GUALTY W-a " PRALIMIVARY §%/ 14791
Maut42:050p
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Alternative Source YWatsr Quality Analysis:
Before and After Treatment
(Assumes Years: 1988-1990) (¥
(Taste & Odar, ador units)
Treatrmsit At Exiating Troat With Ozonsiian
ERMUD Facifitian(2) & Poct Chioramination Pre & Post Chioraminatian
Altarnative Mesals - Maelx Muots
Saurcs Avg, | Mox, | Standard (3) | Cast (43 | Ava. | Max, | Standard (3) | Cost (4) | Avg. | Max. | Standard (3) | Cost (4)
Pardes <1 & JYos 9 <} Yes .2 g1 8 Yoy D2
Camatiohe <1 8 Yo h) <1 ) Yo1 82 l.=1 8 Yoy 1.2
[Sierra/Delia Ras. 3 b4 Yas 2 3 Yo . ] Z Yo3 i 23
DoltaQnlyRea () | 4 | & No sin | 3| 4 Yos My 4 8 No X Iul
Amariuan K, (¥} 13 _You 1 <1 | 8 Yos 82 1 12 i Yoy 12
Sactatments R. {9) 48 No 1 a ! Yay 32 4 1 45 No 12
Delta Biend (10} 5 Yos 1 |1l 4 Yar 82 5 You 12
Ground Watar{11) | «¢1 | @ h 2 <1 3 Yas >3 <1 8 Yes 22
Desalination (12} .
Notas;
{13 Duisix Averagan wis Basomy 1o Time. v} mvmmmmmmw‘ammnmbwmm
Waer Dicwx Filtralon; Iater;Requind Fusliides Would Add Sigsifiamady To
O O ats Lo & Lo e Fanie Ty 1o To Drwat i ® AumnPohom Rsuth Canad Teke-Ct
(3 Fume Sommdary Staedad Is 3 Odar Taweunold Vdlie. @) Ssarasmmnte River Above Frewport & Below Caaflusese.
€4) Addead dumint Crmes W{1lons 1990 /328 MDD Cupasity. (10} Assumam 14 Blaact DeltsMokelumas (Dals Fody ladian Sloogh). 1
8) Assime 21 Sierw/Dela Mix: Assorss Dobie Watar &2 50 mgd Chloddr. m;m-mnmmwmw—-ucaummmdpu
© A Diettx Waker # 50 mg/l Chlodide. Wmllvml.mdmhapumﬁmlkudo
(1) Assunc Baysids In Oskiznd (Afer Yrcaimont),
Contaminant Level Comparison
1
Pardes P2 :
]
Camanche P22 :
]
. 1 4
Slerra/luita Reservoly Poddmtrioh e ¢
¥
AT RrLTLNLY RO A AN LTSS LN TS
Delt Only Rusalvelr Dotttz =t
]
: 1
Amaricun River iz - ' .
1
Savamenio River p;_,',4‘111{(/(«1((31;{//(4({/_i/f;{({/{({(r PO—— |
§
Deita Bietxd piviv !
i : R B P
Concoatsiicn ANer Dhanstlo
Grourd Water '}‘,',‘_‘,f,‘,‘ : A & wea cmw:nlmlou *
Concentrads!
. 2 BB 55 P hieriaion
Desalination I Carept DOHS Stantaiv
3 Odor-Thrwthald Uain)
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Alternative Source Water Quality Analysis:
Before Treatment
(Assumes Years: 1983-1990) (¥
(TDS, mgh)
Befora Treatmant {2)

Alternative

Source Avarage Maximum Meets Standard (3)

Pirdes 80 220 Yss

Camanche - 40 22 Yos

Sinrta/Delts Reswivor () 150 310 Yot

Delta Only Rasarveir {§) g 380 Yas

Amesican River (6) 57 220 Ye3

Saoramonts River (7) 130 300 You

Delta Biend (8) 70 3% Yos

Ground Waisr [9) 10 340 Yos
" Basallnation (1)
Netas .
1) Daaje Averaged with Rspect ta Tima. ) Asaime Falsom South Canad TakeDul s
@ There s No Sigeificant Chagge After Treatment, {7} Sacramento River Above Frozpart & Balow Confioence. Y
{3) Stoze Baonmdary Stasdad is S00 mefl, {8y Asors 134 Biead: DeltaMokelimas (Sais Prom Indiag Slangh).
€} Asmimms 211 STareOeha Mix Assumes Datta Weztr AL 58 mg/l Clloridn 9 Asmunws %} Blend: wmmmqmmc.nm&om)aumd
(5} Assimds Daits Waar sl 30 mpt Chiocde, Weits Ia Ladt, Avaraged with Rewpoct 1 Tos &

Prrdea
Camarchs
. SietraDelln Rassrvoy

Delta Only Ressrvole

. Amarican Aiver g2y

s-&mm Rivor

(10) Axoume Bayside Is Ockiand (Afta: Trealzgwat).

Cantaminant Level Comparisan

Res-230d
TLELST LTI SIS AL AS TSI

IR
LTI LIS LTSI AT 2

Py iy ey T ]
LSS SA L LS SIS LA VAL ST L L Ll L L LIS LT LA LA L IS ST

Deita Blond
Grourd Waler
Avangs Conceniraliva
Dasalination '
. VA7 Maximum Cansewation
o T e 0 200 e | a0
TOS Cancenualion (mgA)

L w.&rﬁf QUALITT W.s PRELIM AN, 11849
M1 550568
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AMiin Up T J R
Alternative Scurce Water Quality Analysis:
Before and After Treatment
(DBCP, ug/l
Before Trewimunt At Existing Treat With GAG
Trastment EBMUD Facilities () At The Sourve (3)
Altarnative avg | wmmx | oavg | Mee | BV | comm | oave | Max | BR[| came
Ground Water (8) 0.4 y 0.t 1 50 2 o o 0 2
Note:

() EPAMCLForDBCP U 0251

@ Assuomt 5% Te Dircct Siltentica; luhh%&l&ih%mtow
() QAL = Cragular Activatet Carbog.

)] {Lifwims 2 Udta MCmarhdhhc-bdm‘l
v KBy o e A !

) Addet Antana] Cose: MiiNons [990 250 MUD Capacicy.
{5} DBCI®s Have By

o Tins &

Dwcasat Y Cortala Wells, No Ocher Sauraes nvnh‘-nb-Nmuu af DBCPS.
'Aﬂull Z1Bhnt; l-fnhim'ﬂnund Wator; Dazs Caltactad fracs Mugichya! Welk (n Ladi, Aremged

P

® W UatL

M:kL 520366
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EBMUD BDCT

ACWD OPERATIONS

EBMUD UPDATED WIMP ZIS/EIR

TREATMENT AT EXISTING EBMUD FACIUTIES
(Assumas Years: 1983-1990)

THM Rromats Chiorida TDS Tasts & Odor
Higher Purdes Pardec Pardew American River Pardee.
Quailty Groupd Watsr Cagranchs . Camanche Pardse Caupaache
' Americas River Ammcrices River Camanche Ground Waer
A Sucramento River -
' Ground Walar
Cumanche .
Ground Water Delta Blead
: ' Delta Blond
American River
Siatra/Delta Sucramcato River | Ground Wacwr
Reservoir
Sacramento River American River
Delta Blend Sacramento Rivar
Delta Blead
Dl Blend Sierm/Delta
) Rossrvair
Siema/Biclta Sicyra/elin
Sterra/Delta Reaervoir aservoir
Rosarvolr
Delts Only
Delta Oaly Daita Ocly Delta Oniy Delta Culy Reservoir
Rauevoir Reservoir Ruzarvoir Reservoir Sacroments River
B WATER QUALITY w-8 ARY O 717791
Mi0S1 520547
D—043951
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.EEMUD UPDATED W3IMP EIS/EIR
ALTLR\'AI!VF SOURCE RANKING BY CONTAMINANT

OZONATION & POST CHLORAMINATION
(Assumes Years: 1983-1890)

THM Bromate Chiloride TDS Taste & Odor
Higher Pardoe Prden Pandes American River Pardas
Quailty Ground Water Camenche Camanche . Camanchs
' Americen River | Asericaa River _ Amcrican River
A Sacrunento Rivar o Delta Bland
Ground Wawr Pardea Ground Water
Camanche . Camanthe
Ground Water
Amacican River Deita Blend
Sierr/Delta :
Rareyvoir
Sacramaento Rivar “;
Swenamentss River Ground Water Siarrs Delta
Regervoir
Daltx Blend
Sarramcato River
Declts Blend I Bload
SiermaDelta ) .
Siara/Delia Reservoir SierraDelta
Reservoir ' Resarvoir
Delss Only
Delia Oy Delin Caly Delta Ozly Delta Only Resurvolt
Reservoir Reservoir . Roserveir Rezervoir Sucramanto River
& WATER QUALITY . W-9 PRECIINARY 07717781

MrOsi $2:0568
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E§MUD UPDATED WSMP E1S/BIR
ALVERNATIVE SOURCE RANKING BY CONTAMINANT

PRE & POST CHLORAMINATION

(Assumes Years: 1983-1990)

B WATER QUALITY _

MideiS05e0

D—043953

THM ‘Bromate Chloride oS Taste & Odor
Higher Pardae Pardes Pardes Ameriaag River Pardas
Quality American River Camanche Camancie Camanchs
Sisrma/Delia Amsetican River Ground Watsr
A Ground Water R i '
Dalts Quly Pardos
; " Cumanche
Amaerican River
Camruche Sueramento Rivar Grousd Blead
Delia Blend Delta
Ground Wawr Delx Bland
Sacrumento River Sacrumeplo River
Orougd Watsr Americun River
Defts Blegd Delta Bland
Sm‘ ta River
Siemry/Dulta
Roagvolr
Sierra/Delta Sioena/Delta
Reservoir Resavoir Sierra/Dulta
Resgvoir
. Dclts Ooly
Delta Qaly Daelia Oply Delta Oply Reservoir
Raservoir Reservoir Reservoir | Sacramento River
w_-‘ u [ '] 1319

@go27
Rozs

D-043953
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EBMUD UPDATED WSMP 818/EIR

- RELATIVE CANCER RISK COMPARISON
(Averaged From 1983~1990 Data)
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