GENDA

Carlsbad Desalination Project Permit Renewal Meeting
May 11, 2017

1. Selection of Preferred Alternative
a. Feasibility Determination Alternatives 1-10 (Appendix Il August 2016)
b. Feasibility Determination Alternatives 11-14 (Appendix CCC January 2017)
c. Feasibility Determination Alternatives 15-20 (Appendix BBB March 2017)
2. Approval of Multiport Diffuser Mortality Assessment
a. Multiport Diffuser Mortality (Appendix ZZ March 2017)
3. Process and Timeline for Completion of Permit Renewal and Water Code Determination

4. Identification of any other open issues
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'FEASIBILITY DETERMINATION

[ INTAKE ALTERNATIVES 1 THROUGH 10
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Table 2
Overall Feasibility Assessment Intake and Discharge Alternatives
PrOJec.l Capa}ble Ripeing Is Project Marine Life Socially | Technically [ Overall
Accomplished in a Reasonable h ; . : N
- . Economically Morality Feasible Feasible | Feasibility
Period of Time? e .
Feasible? Ranking
Ranked Lowest
Alternatives Yes/No Yes/No to Highest Yes/No Yes/No Yes/No
[mpact
S}xrface Screened Inta'ke Yes Yes 3 Yes Yes Yes
with Flow Augmentation
Surface Screened Intake
with Multiport Diffuser b R ) Yes Yes No
Subsurface [ntake .w1th No No 1 No No No
Flow Augmentation
Subsurface Intake with
Multiport Diffuser Np b g e s No
Offshore Wedgewire
Screen with Flow No No S Yes Yes No
Augmentation
Offshore Wedgewire
Screen with Diffuser Ne b 10 x5 Yog Ne
Lagoon Wedgewirc v
Screen with Flow No No 2 e No No
Augmentation
Lagoon Wedgewire
Screen with Diffuser S Ne g s s A
La'goon Traveling Scr(_:cn No No 4 Yes Yes No
with Flow Augmentation
Lagoon Traveling Screen
with Diffuser No No 9 Yes Yes No
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Table 3
Comparison of Marine Lite Mortality Impacts at Maximum Production of 60 mgd
Feasibility Assessment Intake and Discharge Alternatives

Intake < :11;‘:;“ - Diffuser Total Do Ly Marine
Water gWat - 3 Water Water poe Brine G onataTclian Life
Potentially < Potentially | Potentiatly Tea Mixing 2 Total Area | Mortality
Impacts Potentially | - Production Tmpacts to Rankin
Exposed to Exposed to [Exposed to Zone @ . fmpacted g
o Exposed to 3 Foregone | Marine
100% 100% 100% 100% 35.5 ppt B e
: 2 3 -
Mortality Mortality Mortality | Mortality
Ranked
Altemnatives MGD MGD MGD MGD Acres Acres Acres Acres | Lowest to
Highest
Surface Screened
Intake with Flow 128 171 0 299 843 155 0 99.8 3
Augmentation
Surface Screened
Intake with 128 0 217 345 103.3 14.4 1.5 118.9 7

Multiport Diffuser

Subsurface Intake
with Flow 0 0 0 0 0 155 72 875 1
Augmentation

Subsurface Intake
with Multiport 0 0 217 217 67 144 33 1144 6
Diffuser

Offshore
Wedgewire
Screen with Flow
Augmentation

127 171 0 298 92 15.5 20 109.5 5

Offshore
Wedgewire
Screen with

Diffuscr

127 0 217 344 106.2 144 25 123.1 10

Lagoon
Wedgewire
Screen with Flow
Augmentation

127 171 0 298 84 155 0.1 99.6 2

Lagoon
Wedgewire
Screen with

Diffuser

127 0 217 344 103 14.4 1.6 119.0 8

Lagoon Traveling
Screen with Flow 128 171 0 299 84.3 15.5 01 999 4
Augmentation

Lagoon Traveling
Screen with 128 0 217 345 103.3 14.4 16 1193 9
Diffuser
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Table 4
Comparison of Time Required for Project Completion
Feasibility Assessment Intake and Discharge Alternatives
Fixed Capital and i
Permitti : Total Time Potential Duration | Operating Costs Srojeat Capable of
ermitting and Constyuction, s ’ Being
(R Required for CDP [s Without Not Recovered , ;
Property Commissioning ’ A . Accomplished in a
Acouisiti Project Source Water After | While Plant is Out A
cquisition and Startup 3 3 i Reasonable Period
Completion 2018 of Service After -
of Time?
2018
Alternatives Years Years Years Years $ Yes/No
Surface Screened
Intake with Flow 1 1.5 25 0 $0 Yes
Augmentation
Surface Screened
Intake with 3 3 6 35 $199,925,313 No
Multiport Diffuser
Subsurface Intake
with Flow 3 72 10.2 7.7 $423,770,193 No
Augmentation
Subsurface Intake
with Multiport 3 38 6.8 43 $242,696,411 No
Diffuser
Offshore
Wedgewire
Screen with Flow 3 3 6 35 $199,925.313 No
Augmentation
Offshore
iedecuiss 3 3 6 35 $199,925,313 No
Screen with
Diffuser
Lagoon
e 3 3 6 35 199,925,313 No
Screen with Flow
Augmentation
Lagoon
i 3 3 6 35 $199.925,313 No
Screen with
Diffuser
Lagoon Traveling
Screen with Flow 3 3 6 35 $199,925,313 No
Augmentation
Lagoon Traveling
Screen with 3 3 6 35 $199,925313 No
Diffuser
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Table 5
Economic Analysis

Feasibility Assessment Intake and Discharge Alteratives

Total Project
Cost

Fixed Costs
Not
Recovered
While Plant
is Out of
Service After
2018

Financing
Period

Capital
Charge

Out of
Service
Charge

O&M and
Other
Annual
Costs

Total Annual
Cost

Is Project
Economically
Feasible?

Alternatives

$

Years

$/Year

$/Year

$/Year

$/Year

Yes/No

Surface
Screened
Intake with
Flow
Augmentation

$49,061,041

$0

275

$4,077,205

$0

$4,455,035

$8,532,239

Surface
Screened
Intake with
Multiport
Diffuser

$428,639,220

$199.925,313

24

$37,464.471

$17,481,175

$6,790,828

$61,736,474

Subsurface
Intake with
Flow
Augmentation

$1,037,702,060

$423,770,193

19.8

$100,112,270

$37,988,099

$20,965,196

$159,065,565

Subsurface

Intake with
Multiport
Diffuser

$676,862,34 1

$242.,696,411

232

$59,971,724

$21,509,330

$12,903,385

$94,384,439

Offshore
Wedgewire
Screen with

Flow
Augmentation

$285,490,487

$199,925,313

24

$24,952,799

$17,481,175

$6,566,746

$49,000,720

Offshore
Wedgewire
Screen with

Diffuser

$576,823,886

$199,925,313

24

$50,416,311

$17.481,175

$8,211,320

$76,108,807

Lagoon
Wedgewire
Screcen with

Flow
Augmentation

$126,904,462

$199,925,313

24

$11,100,609

$17,481,175

$5,246,746

$33,828,529

Lagoon
Wedgewire
Screen with

Diffuser

$416,573,734

$199,925,313

24

$36,409,907

$17,481,175

$6,781,320

$60,672,403

Lagoon
Traveling
Screen with
Flow
Augmentation

$80,783,075

$199,925313

24

$7,060,814

517,481,175

$4,960,539

$29,502,528

Lagoon
Traveling
Screen with
Diffuscr

$405,778,290

$199,925,313

24

$35,466,357

517,481,175

$6,719,356

$59,666,888

No
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INTAKE ALTERNATIVES 1, 11, 12, 13, AND 14




Feasibility Determination

Alternatives 1, 11, 12, 13, 14, and 20

Comparison of Cost, Schedule, and Environmental Benefits

Intake Alternatives 1, 11, 12, 13, and 14

Cost (2017 $) Schedule Environmental Cost/Benefit
Reduction in guitions|
Annual Cost|Construction : ; Mortality Benefit Lz L e
Alternative| Capital Cost e IEery Increase Schedule el !_|fe Reduction | Cost Ratio Eegsibility:Betermination
($/Year) Mortality 12
($/Year) (Years) (Ibs per ($/1b)"
(Ibs per day)
day)
1 $48,619,910 | $6,916,213 NA 2.1 6.21 NA NA Feasible
Infeasible - significant additional cost,
11 $112,751,780| $12,999,991 | $6,606,624 3.7 6.86 0.65 $27,847 unfavorable B/C ratio.
Infeasible - significant additional cost,
12 $111,469,874| $12,887,098 | $6,493,731 3.7 6.79 0.58 $30,674 |unfavorable B/C ratio.
Infeasible - significant additional cost,
13 $111,108,022| $12,855,552 | $6,462,184 3.7 6.74 0.53 $33,405 |unfavorable B/C ratio.
infeasible - significant additional cost,
14 $113,428,430( $13,105,163 | $6,711,795 3.7 6.74 0.53 $34,695 |unfavorable B/C ratio.

1. Annual capital cost increase ($/year) divided by additional mortality reduction (lbs/year).
2. These costs are incurred starting in the year the intake improvements are completed and continue through 2045.

(@© POSEIDON WATER
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Alternative 11

Alternative 12

: - i
g - . fod
%, 7 . /; fr
. Arealmpacted = 502 sq meters '.\\_\\_, Area Impacted = 683 sq meters
1™ (5,400 sq feet) i** (7,350 sq feet)
Sl oL
HHE HiE
‘.: T A !E??’.' e <
Alternative 13 £ = Alternative 14
N £/ -
i . Arealmpacted =794 sq meters ";‘". . Area Impacted = 794 sq meters
/ (8,550 sq feet) -~ (8,550 sq feet)
I J |] g;] tg.:l'll RN 4 e ﬁj
i | @ \ ” * S INTERR
J;r‘} _::‘1’.1.(.- Il}}”{g; :,

Construction cost

Increased Capital and Operating Cost

$111,108,022 to $113,428,430

$6,462,184/year to $6,711,795/year

Net Reduction from Alternative 1 Productivity Loss 0.53 Ibs/day to 0.65 Ibs/day

Incremental Cost to Achieve Reduced Mortality

$27,847/1b to $34,695/1b
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INTAKE ALTERNATIVES 1, 15, 16, 17, 18, 19, AND 20




Feasibility Determination
Alternatives 1, 15, 16, 17, 18, 19, and 20
e ———————————————————————————————————————————

Comparison of Cost, Schedule, and Environmental Benefits

Intake Alternatives 1, 15, 16, 17, 18, 19, and 20

Cost (2017 $) Schedule Environmental Cost/Benefit
Additional
: Reduction in| Additional Mortality
Annual Cost | Construction Plant 3 : . [Benefit Cost g Benefit Cost AT T
Alternative| Capital Cost L) Increase Schedule Shutdown | Marnne !“'fe Monah‘ty Ratio REgLEdn Ratio freasibiliiyabietcemination
($/Year) ($/Year) (Years) Cost Mortality | Reduction ($/1b)"* {Number of ($/Fishy??
(Ibs per day)|(Ibs per day) Fish per
day)
1 $ 48619910 [§ 6916213 NA 2.1 §  7.644,000 6.21 NA NA NA NA Feasible
15 $ 52995714 |$ 7375248 $ 459,034 22 $ 15,288,000 6.28 0.07 $ 17,966 4 $ 314 !nfeasible-unfavorable Eisatio,
increased plant shutdown.
Infeasible - added cost with no
16 $ 66,284,901 [$ 8665307| § 1,749,094 3.3 $ 62,244,000 6.21 0.00 NA 0 NA dditional envuroqmentgl pgneﬁt,
chedule constraints, significant plant
hutdown costs.
Infeasible - significant additional cost,
17 $ 70071529 | § 9,076,324 § 2,160,111 35 $ 69,888,000 6.28 0.07 $ 84,544 4 $ 1,480 unfavor?ble E‘s/C'r'atlo, S Sau
constraints, significant plant shutdown
COStS.
Infeasible - significant additional cost,
unfavorable B/C ratio, schedule
18 $ 78924730 [$ 9996398 $ 3,080,184 4.0 $ 74,984,000 6.31 010 $ 84,389 8 $ 1055 ronstraints, significant plant shutdown
Costs.
Infeasible - significant additional cost,
unfavorable B/C ratio, schedule
19 $ 59552659 |§ 7.992141| $ 1,075928 24 $ 58,604,000 6.31 0.10 § 29477 8 $ 368 onstraints, significant plant shutdown
costs.
Infeasible - significant additional cost,
unfavorable B/C ratio, schedule
20 $ 71178591 [$ 9108976| § 2192763 2.2 $ 15,288,000 6.28 0.07 $ 60,076 4 $ 1502 [constraints, significant plant shutdown
icosts, site layout extends outside
javailable property

1. Annual capital cost increase ($/year) divided by additional mortality reduction (Ibs/year).
2. Annual capital cost increase ($/year) divided by additional mortality reduction (number of fish per year)
3. These cosls are incurred starling in the year the inlake improvements are completed and conlinue through 2045,
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Alternative 1 — Original Proposal

SEAWATER
INTAKE/QUTFALL
EASEMENT AREA

@13-0"
DILUTION
WATER
VAULT

@ 1'-0" FISH
RETURN

B

h

l‘ INTAKE , WATER PLANT

i INTAKE/DISCHARGE
L EASEMENT AREA

L 56.0" BRINE

FLOWMETER VAULT

ALTERNATIVE EVALUATION
ITEM | COMMENT
ALTERNATIVE | 1 (Original Proposal)
DESCRIPTION | timchamers proposed project
+ Existing ber rack at 1,08 fpa inlet velociy.
KEY ELEMENTS « 2 eas| Intake channwla at 2.63 fpa respacilvety.

« 7-imm canler flow acreans,
i' + Exisling wosl channe! for combined dilution and brine tine,

|
CONSTRUGTION COST |5347 Muen*
PHASING | Phasg 1-Sareen Intake Sluctune
FOOTPRINT I Orginal Proposal

CONSTRUCTION DURATION | 2.1 Years (24.7 Months ) (107 Weeks)

OPERATION & MAINTENANCE Original Proposal

COMPLEXITY l Orlginal Proposal

PLANT 8HUT DOWN IMPACT 42 days ta connocl sl snd 2nd lunnets {o screen wel well

PLANT SHUT DOWN COSTIS1BZ.000ay) | § 7,844,000

FISH RETURN MARINE LIFE MORTALITY - 085
JUVENILE AND ADUILT FISH (LBS/D) g

tah relurn li eiruction
SITE INGRESS/EGRESS IMPACT Fish ralum lina con

Diution line conatruction

" 2017 Dallar Valsa

ALTERNATIVE 1

No  DESCRIPTION VELOCITY * COMMENT

{1} EXIST, BAR RACK INTAKE T | 100FPS | (410 FT BAR RAGK |
\” EXIBT INTAKE CHANNEL EAST | wwFes T wesmso |

|13; EXISTINTAKE CHANNEL WEST 263FPS | DS MGD
|4} SCREEN UPSTREAM CHANNEL 038FPE | 40METER

(5; BCREEN INFLUENT THROAT 07IFPS 182 METER
|{8) 1HROUGH BCREEN VELOCITIES WITH 16% FOULING | 044FPS | D.&METER CENTER FLOW

+  ALL VELOCITY SHOWN ARE AT MLLW UNLESE OTHERWISE NOTED.
#a  VELOCITY THROUGH BAR RACK

(@ POSEIDON WATER



Alternative 15 — Repurpose Discharge Channel to Intake

SEAWATER
INTAKEAQUTFALL

EASEMENT AREA
3 130" BRINE AND ALTERNATIVE EVALUATION
DILUTION WATER . —
VAULT CORES THROUGH AR 12
TOP OF WEST CHANNEL [ DESCRIPTION D s project with channal 86 an inlake,
@ 8-0"FRP « Exlsting bar rack at 1.08 fps inlel valacily.
. - BRINE AND -0 1'-0" FISH KEY ELEMENTS -3|nmka chennels at 1.54, 1,54 and 1.60 fps Inlel volocity rospoctively.
- = 7-1mm center flow N
*-::_‘_q_ ) DILUTION FLOW RETURN ‘ Honl rine dlssbarge and combined dllton and brine ne
[y
| CONSTRUCTION COST $ 38.3 Milon " {incramental Increase from Alt 1 1g § 3.6 Mikiion)
¥ | Phase 1A-Scteun ntike sthuckurn
12 1Y ‘ PHASING Phasa 1B-Dilution and brine ine
130" BRINE | FOOTPRINT Same as original proposal
ANDDIRUTION
wa-rqﬁ VAULT ! CONSTRUCTION DURATION 2.2 Years (26.1 Monihs) (113 weeks) (Increments! increase from All 1 s B waoks)
| . AULT OPERATION & MAINTENANGE ~ Sama as original proposal a )
ad . 3rd inlet lnnel
@ 53" fRP BRINE S ELECTRICAL COMBLEXITY New combined dilullon end brino diacharge
BUILDING 42 daya lo connect 1 and 2nd lunnais to screan et well
: | PLANT SHUT DOWN IMPACT ff ::;: :::m axisting channel and cutting roof and cannect to 3rd tunnel
1 | Total of 84 days
L{J | WATER PLANT PLANT SHUT DOWN GOST($182,000/day) § 15,268,000 (INCREMENTAL INCREASE FROM ALT 1 is § 7,644,000)
2 lNTAKE/DISCHARGE FISH RETURN MARINE LIFE MORTALITY
IET e EASEMENT AREA JUVENILE AND ADULT FiSH {LBS/D) ) ;76 )
“‘ Fish roturn Kne consbruction
i SITE INGRESS/EGRESS IMPACT Dilution lins construction !
,lJv\r: Combined dilution and bring line conatruction

- 2017 Dollar Value

@80 BRINE | ALTERNATIVE 15

FLOWMETER VAULT | No. | DESCRIPTION VELOCITY COMMENT
\ (1) |EXIST. BAR RACK INTAKE 106FP8  *' (4110 FT BARRACK
i (2 .'E_xm INTAKE CHANNEL EAST 164 FPB 87.5 MGD
3} |EXIST INTAXE CHANNEL WEST 1,54 FPS | 87.5 MGD

| SCREEN UPSTREAM CHANNEL 0.33 FPS 40 METER

| 1 smEen INFLUENTTHROAT | ovrFes _'_1 82 METER

| | (&} THROUGH SCREEN VELOCITIES WITH 15% FOULING 044 FPS 3.5 METER CENTER FLOW
'. (7! EXST.DISCH. CHANNEL REPURPOSED 1.60 FPS 124 MGD

* ALL VELOCITY BHOWN ARE AT MLLW UNLESS OTHERWISE NOTED
xx  VELOCITY THROUGH BAR RACK

@, POSEIDON WATER 3



Alternative 16 — Double Width of Bar Rack

|
|
SEAWATER |
INTAKE/QUTFALL

EASEMENT AREA |
ALTERNATIVE EVALUATION |
ITEM COMMENT |
ALTERNATIVE 18 |

] el TR eed " . % 06 fps Nowe |

PIPE AZ W1l 1563 e 1athrm 1ot T CONKIICEON R 8 ienied bekow, Piwse 1 allows for phen optratng |

weinin wppiyi for WSACL pnvds ko P 3 ety v g
l SYSTEM PILE DESCRIPTION zmmmmhm i oo, flon Dulow ot Bl huldown dhursions foe sech
_ne N — ‘_m—__\ e — —e ]
- DEMOLITION R -0" FISH + Addltionsl bar rocks m 0,83 fpa ol velocity |
N RETURN v N + 2 aasl inlake channels al 2.8 fs respectiveiy,
e KEY ELEMENTS * 7-1mm oenler low ecreans
C‘: NEW BAR RACKS * Exlsling wesl channal for combined dilution and brina lins.

CONSTRUCTION COST $47.2 Millon ‘(Incremantal Increase from Alt 1 ia § 12.5 Millon) |
3 Phase 1-Scraen intake struclure ]l
PHASING = —2—;“ ""' . - —!
FOOTPRINT Same au orighnal proposal + Addltional ber rack 1|
2.1 Years (24.7 Months) (107 Weaku) Phass 1 | |

N CONSTRUCTION DURATION 1.3 Years (15.5 Months) (67 Weeks) Phasa 2

VAULT Tolal: 3.3 Years (40.2 Months) (174 Weeks) (Incrementa) Incroaso from Alt 1 is 67 weeks) | |
I
1 IELE CTRICAL OPERATION & MAINTENANCE Bame as original proposal + Additional 4 bar racks |
- | 1
', L} BUILDING COMPLEXITY Phaso 2 double wiith of bar racks _
PLANT SHUT DOWN IpaGy #2928 or Tatand 2nd funneia to scen wat wed — |
300 days Phasa 2 double width of Intake and Install 40' of new bar rack |

PLANT SHUT DOWN COST($182,000/da, 244,000 T 1 i $ 54,600,
WATER PLANT ( y) $ 62,244,000 (INCREMENTAL INCREASE FROM ALT 1 i3 $ 54,800,000)

INTAKE/DISCHARGE | [BHRETURN MARKE LIFEMORTAUTY - o5

EASEMENT AREA JUVENILE AND ADULT FISH (LBS/D) S— ) |

SITE INGRESS/EGRESS IMPACT Dilution Iine construction
Double widlh of intake and insiail 40 of new bar racke |

e + 2017 Dallar Value [

LEE‘{I' BRINE ALTERNATIVE 18 I
ELOWMETER VAULT No. OESCRITION VELOGITY * COMMENT 1
| . UPGRADED BAR RACK INTAKE 053FPS ** | (8110 FT BAR RACK |
! 7  EXISTINTAKE CHANNEL EAST 283 FF8 1495 MGD H
3, ' EXIBT.INTAKE CHANNEL WEET 263 FPS 495MGD |
(4} SCREEN UPSTREAM CHANNEL B  03afPs 40METER |

SCREEN INFLUENT THROAT 073 FPS 1.82 METER 1

: YHROUGH SCREEN VELOCITIES WITH 5% FOULING 044 FPE 36METERCENTERFLOW ||

ALL VELOCITY SHOWN ARE AT MLLW UNLESS OTHERWISE NOTED.
VELOCITY THROUGH BAR RACK.

(@ POSEIDON WATER 4



Alternative 17 - Double Width of Bar
Discharge Channel as Intake

SEAWATER — p7
INTAKE/OUTFALL |
EASEMENT AREA |

@ 13'-0" BRINE AND DILUTION WATER
VAULT ON TOP OF WEST CHANNEL
8-0" FRP BRINE AND

DILUTION FLOW

NEW BAR RACKS

PIFE AZ SYSTEM PILE
o @ 1'-0" FISH
, T
g s DEMOUITION i
- .

S ] v NEW BAR RACKS
iz
INE

ION

WATER FLANT
INTAKE/DISCHARGE
EASEMENT AREA

v 1 ottt
b \Pemhews’
' 380" BRINE
FLOWMETER VAULT

Rack and Repurpose

ALTERNATIVE EVALUATION
TEM COMMENT
ALTERNATIVE i G o
o . o o et
wih v gt dacrialives 15 80d 18] Nots thal By
e 3 alutilied) balow, Prass | adows for plart cpedata’s whis
DESCRIPTION appitying b LUALE premts fof legaon consirastion mass 7 r i '] L
¥ Ban Doow bor
~ Addonal bar racks el 0,53 fpa iniot valocity.
KEY ELEMENTS *+3 Intake channel &l 1.54, 1,54 and 1.60 fpa Iniet velocity respecilvely.

* T Tmm canine fie sedan

= brine ge and dilution and brine line.
$ 50.2 Milon* (incramental Increas from Alt 1 ia 9 15.5 Militon)
Priass 1A-Scroon intake siructue

CONSTRUCTION COST

PHASING | Phase 18-Diution and trine ine
— Phasa 2- Additonal bat tack siructurs
FOOTPRINT | Bame ae origlnal proposal + Additional bar rack
| 2,2 Yaars (26.1 Moniha) (113 weeks) for Phasa 1
CONSTRUCTION DURATION 4 3 Ygara (16 5 Monihs) (67 Weeke) Phase 2
| Total: 3.5 Years 41.5 Months) (180 Wesks) (Incremantal Increase from Alt 1 i 73 weehs)
OPERATION & MAINTENANCE Same as original proposal + Addillonal 4 bar racks
| 3 twerned
COMPLEXITY | Phase 2 doubis width of inlake, inslail new bar racks

| New combined dilution and brine diecharge

A2 days 4o connect 1at nnd 2nd Linness 1o screon wol wel

28 days for blacking exlsting channel and cutilng roof and conned lo 3rd tunne)
14 gays for pipeine connectien

Total of 84 caya

300 duys Phass 2 double widih o inleke and insiall 40’ of new bar rack

PLANT SHUT DOWN COST($162.000/day)| § 85,888,000"(INCREMENTAL INCREASE FROM ALT 1 § 82,244,000)

FISH RETURN MARINE LIFE MORTALITY -
JUVENILE AND ADULT FISH (LBS/0)

PLANT SHUT DOWN IMPACT

078

Flgh relum line canstruction
| Difution line conetruction
| Double width of Intake and Inalab 4D' of new ber racks
| Combined dthitlon and brine line construction

SITE INGRESS/EGRESS IMPACT

2017 Dallar Valus

ALTERNATIVE 17
PERCRIPTION VELOCITY  x COMMENT
UPGRADED BAR RACK INTAKE 053FPS A% (8110 FTBAR RACK
EXIST.INTAKE CHANNEL EAST 1B4FPS  87.5MGD
EXIST.INTAKE GHANNEL WEST 154FPS  87.5MaD
SCREEN UPSTREAM GHANNEL 033FPS  4OMETER
SCREEN INFLUENT THROAT OTSFRS  1B2METER

6) | THROUGH SCREEN VELOCITIES WITH 16% FOULING 044FPS  35METERCENTERFLOW

|ExtaT.DISCH. CHANNEL REPURPOSED 18 FPS_ 124MGD

ALL VELOCITY SHOWN ARE AT MLLW UNLESS OTHERWISE NOTED.
VELOGITY THROUGH BAR RACK

(@ POSEIDON WATER
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SEAWATER
INTAKE/OUTFALL
EASEMENT AREA

SECTION A-A(SCALE: 1'=40')

© 13-0" BRINE AND
DILUTION WATER VAULT

\ @ 8-0" FRP
% BRINE AND
Gk @ 10" FISH
. § DILUTION FLOW AR :
- DEMOLITION

— e i
pil L _ E\semn pild
'-u‘q{___.. E I _65'—_{)'

WATER PLANT
INTAKE/DISCHARGE
EASEMENT AREA

= & |

= | !

| /
EXISTINGIPS

=

50" BRINE
FLOWMETER VAULT

ITEM
ALTERNATIVE

DESCRIPTION

KEY ELEMENTS

CONSTRUCTION COST

PHASING

Alternative 18 — Double Width of Bar Rack, Repurpose Discharge
Channel as Intake, and Construct New Intake Channel

ALTERNATIVE EVALUATION
COMMENT
Ml

ininka velcohas i 0.5 fa,

to
i, 16 Al AT wilh Naa that thin b

‘Comiruation o i Knsiod taer, P 1 swi e Pl peEtons whis siplying e UBAGE
" v 3

10 00cur i dry cordiivng. B6% belaw for plent shuldown duretions for sach phasa

« Addilional bar tacks al 0.53 fpa inlet velocily

+ 4 Inkaikg channaly 10,68, 0,86, 0.87 and 1.04 pa Inle! valoclty respactivaly

» T-1men candi o soroans.

* brine and

dilulion and brne ine

|3 50. Millon” {incremental ncreasa from Al 11 § 21,8 M)
Phase 1A-Scronn intahe struclure
Frase 1H-New 41 intiko chennel
Phane 2- AddiSonal bar rck Biructum

FOOTPRINT

CONSTRUCTION DURATION

Bamn as original proposal + Addltianal 4 bar racks+Addtionsl 4 h unnel
2.7 Youru (32.9 Months) (141 weeks) for Phase 1

1.3 Years {15.5 Months) (67 Woeks) Phase 2
Tolal: 4 Years (48.0 Months) (208 Weeke) (Incremental increase from Alt 1 18 201 woeks)

OPERATION & MAINTENANCE

COMPLEXITY

Samo as original proposal = Addiboanl 4 bar rachs + Adaitional removal of mussals sng
cthar fouling organisimy in the ew tunnal, .

i tunngl eomneciion

Phase 2 double width of intske, Uiatall now bar recks

PLANT SHUT DOWN COST($182,000day)

PLANT SHUT DOWN IMPACT

FISH RETURN MARINE LIFT MORTALITY «

JUVENILE AND ADULT FISH [LBS/T)

42 daye to connecl 18l and 2nd limels to screen wel well

28 days for blocking sxisting channal and cutting roof and connect to 3rd tunnel
14 days for pipaline connection.

28 daya for nirw lunnel connecton,

Total of 112 days for pianl shul down.

300 days Phase 2 double width of intake and Inuail 40’ of new bar rack
$ 74,884,000~ INCREMENTAL INCREASE FROM ALT 1 Is § 87,340,000
075

SITE INGRESS/EGHESS IMPACT

2017 Dollar Value

Flah rutuen fine conuruction

Dilulion ilna construclion

Double widih of intake, Intall 40" of new bar racks
Construct 4th infake channel

Combinod dilution and brine line construction

ALTERNATIVE 18
No. |DESCRIPTION VELOCITY = COMMENT
(1) |EXIST BAR RACK INTAKE 0.53FPS ™= | (8)10 FT BAR RACK
{2) | EXISTINTAKE CHANNEL EAST 0.68 FPS 39 MGD
13 | EXISTINTAKE CHANNEL WEST | osores ameo
{4) |EXIST.DISCH, CHANNEL REPURPOSED 067 FPS | 52MGD
{5) | NEW INTAKE CHANNEL 104 FPS | 171 MGD OPEN CHANNEL
£8) | SCREEN UPSTREAM CHANNEL 033FPS | 40METER
(7) | SCREEN INFLUENT THROAT | o7sFPs  |162METER =
{8) | THROUGH BCREEN VELOCITIES WITH 16% FOLLING 044 FPS 3.6 METER CENTER PLOW

nw

ALL VELOCITY SHOWN ARE AT MLLW UNLESS OTHERWISE NOTED. |

VELQCITY THROUGH BAR RACK.

( POSEIDON WATER
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Alternative 19 - Repurpose Discharge Channel to Intake, Raise

Height of All Three Intake Channel to Allow Unrestricted Flow at Hi

Water Leve

o134 BRINE
ANR) BILUTION
WA

:“ ?&f‘éf&i\
il

SEAWATER
INTAKE/OUTFALL
EASEMENT AREA

VAULT —»‘ !
| N

| SECTIO

A-A(SCALE: 1'=40")

@ 8-0"FRP
BRINE AND
DILUTION FLOW

RAISE ROOF OF THREE
CHANNELS ABOVE THE )
HWL (SEE SECTION A-A) :

2 10" FISH
RETURN

—t

-

_ = ps’n-.m".uﬂ ) |
: “fﬂowme =25
o ]

) i
R
Aepmtn

WATER PLANT
INTAKE/DISCHARGE
EASEMENT AREA

- @5.0" BRINE
FLOWMETER VAULT

gh

New combined diiution and brine discharge

ALTERNATIVE EVALUATION
TEM COMMENT
ALTERNATIVE 19 |
Drachargor's proposad projact with discherge wiviol ropLrposad ae an intake and sl iniske Winnel foofs |
rmised lo accommodale HWL wilhout restricton. Note thal His allsmatve iquias Iran conatruction phassa
a3 iderWind below. Prse 1 akows for plant opomtions while applying lor UACE parmits far iagoon |
Frase o apcur in wy|
Prass 3 an,
DESCRIPTION mmmhmm i
]
+ Existing bar rack at 1,08 Ipa Inlal velocity |
+ 3 intaka channels at 0.94, 0.84 and 1.05 fps inlst velodity respactivedy. |
KEY ELEMENTS « Raise roof of threa Intake channels 10.5 ft |
= T-4men conter flow scroens,
. ional brine di and dilution and bane (ine, I
CONSTRUCTION COST $436 Mllllqn*ﬂ[rjcrgwjgl incroasa from All 1 I8 $ 8.9 Milion) o |
Phass 1A-Serean inkake sruture
PHASING Phase 1B-Relaing axisting channet walla and adding new roof |
Phage 1C- Diution and brine lina
FOCTPRINT Ralaa rool an ktake channets 10.5 i |
CONSTRUCTION DURATION 2.4 Years (20 Months) (124 Weeke) (Incremental Increaee from All 1 |s 17 weeka) |
OPERATION & MAINTENANCE Sama ne ofiginal propoaal ‘I
3rd tunnal connection |
COMPLEXITY Fsiing all Ihreo Wnnel wallh and edding new oo’ |
|
|

224 days tor ralsiny all thres tunnel roofs (to indude 42 days to connact 1st and 2nd
lunnels 10 screan wel wall and 28 dayu for blocking exlsling channel and culling roof
and connect to 3rd tunnasl),

84 days lor pipelina conslruation

14 daya for plpeline tgn

Total of 322 days plant shul down.

PLANT 8HUT DOWN COST(5162,000/day) § 58,604,000" (INCREMENTAL INCREASE FROM ALT 1 Is $ 50,860,000)

FISH RETURN MARINE LIFE MORTALITY -
JUVENILE AND ADULT FISH {LBS/D)

PLANT SHUT DOWN IMPACT

018

Fish retum line canstruction

Dilution line construction

‘Combined diution and biine line construcion
Ralse ool on Intake channels 10,5 R

SITE INGRESS/EGRESS IMPACT

< 2017 Doliar Value

» ALL VELOCITY SHOWN ARE AT MLLW UNLESS OTHERWISE NOTED,
«n VELOCITY THROUGH BAR RACK.

@

ALTERNATIVE 18 |
No |DESCRIPTION VELOCITY * COMMENT
(1) |EXIST. BAR RACK INTAXE 106FPS ' (4)10FT BAR RACK
{2) |EXIST.INTAKE CHANNEL EAST 084 FPB 83 MGD
{3 |EXIST INTAKE CHANNEL WEST 084 FPS 85 MGD
(4) | SCREEN UPSTREAM CHANNEL 033 FPS 40 METER
(5) | BCREEN INFLUENT THROAT 073EPS 1.82 METER
{8) | THROUGH SCREEN VELOCITIES WITH 15% FOULING 044 FPS 3.5 METER CENTER FLOW
77} |EXIST DISCH. CHANNEL REPURPGSED 105 FPS 120 MGD

POSEIDON WATER
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Alternative 20 — Change the Type and Increase the Number of
Screens to Reduce Entrance Velocity in Screening Area

SEAWATER ~
INTAKE/OUTFALL
EASEMENT AREA
ALTERNATIVE EVALUATION
ITEM GOMMENT
0 130" BRINE AND |
ALTERNATIVE 20
DILUTION WATER with I srwan by Liein W gl ey fdsin-oul) b & dosabis entry
e project wih chargh "
i VAULT CORES THROUGH DESCRIPTION | cxatsiie-in) typa acraen 10 Achkvn 0.8 i acreen meiry veocsty, [t crasssn o nimess of s requked
TOP OF WEST CHANNEL ;e 2 T, paduiling i 8 aTmMIM langin L — ===
— « Exigbing bir mck at 1,08 fps infe .
’.0" . L -3hmmmm.u,numl.nohmvmmm.
BRINE AND 2£T-3R’;:SH KEELEMENTS) | +11-1mim dunl iow scrpans (Wrough screen welochty LDAQ Alkac,nlat theast velocty al 0.47 fps)
. brina and dilution and bring line
PILUTION FLOW i
CONSTRUCTION COST 1% 84.3 Million” (incramantal ncrmase from A 118 § 19.6 Mison)
T P
Phase 1A-Screen intake atruciure
PHASHG Phase 1B-Diludion and brine line
t
FOOTPRINT Largor Intako structure o Beccommoxdale additional flsh scresns
CONSTRUCTION DURATION 122 Years (26.1 Monihs) (113 weeks) (Incremental Increasa from Aft 1 |s @ weaks)
| S s oriingl proposal + Addilional 4 screen
Dl Flow st i jsrimesily usad tor relrofi. Dual Flaw screan (daubia entry single exit
OPERATION 8 MAINTENANCE ouinide in] nas D&M lssue on sediment removal compared with Canler Flow ecreen (single
i ta aniry doubls exit insids out) as the sedimont will ba accumulated prior to snlsring the
@B S FRP werean from culikde.
BRIJE LINE o ) ~31d tunnol connection ——T—= : o
] COMPLEXTTY New combined dilulion and brine diacharge
42 daya lo connect 18t and 2nd tunnels to screen wet well
WATER PLANT 28 days for blocking exieling channel and cutiing roof and connec to 3rd lunnel
o INTAKE/DISCHARGE PLANT SHUT QOWN IMPACT 14 days for pipaline connectian.
‘-l 1‘ EASEMENT AREA —JJotalof 84 day =
:t‘ PLANT SHUT DOWN COST(8182,000/day} § 16,288,000"(INCREMENTAL INCREASE FROM ALT 1 18 § 7,844,000)
: FISH RETURN MARINE LIFE MORTAUTY « | 078
& JUVENILE AND ADULT FISH {LBS/D) ™
1 [ Intaka scroen structure
[ '*‘Qﬂ;‘. Fi | Fish relum line construclion
o SITE INGRESS/EGRESS IMPACT | Dhutlon line conatruction
Combined dilulion and brine lina conetruction
e ——— Bring line conslruclion
' i 2017 Dlar Vahia
ALTERNATIVE 20
N No. | DESCRIPTION VELOCITY * | COMMENT o
gf -!T:RlNER VAULT (1} | EXIST BAR RACK INTAKE 1O08FPS **  [4}10 FT BAR RACK
OWMETE s A=
| (2 {EXIST.INTAKE CHANNEL EAST 1.54 FPS 87.5 MGD
| (3) ! EXISTINTAKE CHANNEL WEBT ) 184 FPa SHsMSD)
| (4} | SCREEN UPSTREAM CHANNEL 010 FP8 136FT
in § |
l (5, SCREEN INFLUENT THROAT 047 FPS 55FT
=t :
| (8 THROUGH SCREEN VELOCITIES WITH 15% FOULING 040 FPS 10 FT DUAL FLOW
bl | .
(7} | EXIST.DISCH. CHANNEL REPURPOSED 160 FPS 124 MGD
| et > S ——
i | » ALL VELOCITY SHOWN ARE AT MLLW UNLESS OTHERWISE NOTED
s

*«  VELOCITY THROUGH BAR RACK

@ POSEIDON WATER



MULTIPORT DIFFUSER DISCHARGE MORTALITY




Multiport Diffuser — Shear Stress Mortality

= The multiport diffuser alternative contemplates that the CDP will discharge approximately 60 MGD of
brine through a 72" outfall pipeline extending approximately 4,000 feet offshore to four duck-bill
diffuser ports would eject the brine into the water column at a high velocity to promote rapid mixing.

= [n order to comply with the Ocean Plan Amendment requirement that the brine is diluted to a salinity
of no greater than 2 ppt over natural background salinity, 945 MGD of the surrounding seawater
needs to be entrained in the discharge.

= Section 8.5.1.2 of the Ocean Plan Amendment acknowledges that there is no empirical data showing
the level of mortality caused by multiport diffusers. Until the Ocean Plan is updated to reflect data that
becomes available from the actual operation of multiport diffusers, owners and operators interested in
demonstrating that an alternative technology provides a comparable level of intake and mortality of all
forms of marine life as multiport diffusers are directed to assume that larvae in 23 percent of the total
entrained volume of diffuser dilution water are killed by exposure to lethal turbulence:

[U]ntil additional data is available, we assume that larvae in 23 percent of the total entrained
volume of diffuser dilution water are killed by exposure to lethal turbulence. The actual percentage
of killed organisms will likely change as more desalination facilities are built and more studies
emerge. Future revisions or updates to the Ocean Plan may reflect additional data that becomes
available. (Section 8.5.1.2 Staff Report/SED)

= With the CDP operation at the proposed maximum production of 60 MGD, 23 percent of the total
entrained volume of diffuser dilution water exposed to morality would be 217 MGD.

= The APF associated with 217 MGD of dilution water exposed to 100% mortality was calculated using
the methodology set forth in Ocean Plan Amendment Appendix E.

(@ POSEIDON WATER 14




