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Project Overview and Project Overview and 
U d PU d P

Public Public 

Update on ProgressUpdate on Progress
 Basis of PlanningBasis of Planning

Public Public 

Public Public 
Meeting 1 Meeting 1 
(June 2012)(June 2012)

 Demand, supply options, and evaluation Demand, supply options, and evaluation 
criteriacriteria

Ph 1Ph 1Public Public 
Meeting Meeting 22
(October 2012)(October 2012)

 Phase 1 Phase 1 ––
Individual Water Supply OptionsIndividual Water Supply Options
Ph 2 ( t A)Ph 2 ( t A)Public Public 

Meeting 3Meeting 3
(March 2013)(March 2013)

 Phase 2 (part A) Phase 2 (part A) ––
Future Water Supply PortfoliosFuture Water Supply Portfolios
 Evaluation of initial supply portfoliosEvaluation of initial supply portfolios

Public Public 
Meeting 4 Meeting 4 

 Evaluation of initial supply portfoliosEvaluation of initial supply portfolios
 Phase 2 (part B) Phase 2 (part B) ––

Future Water Supply PortfoliosFuture Water Supply PortfoliosMeeting 4 Meeting 4 
(Tonight)(Tonight)

Future Water Supply PortfoliosFuture Water Supply Portfolios
 Evaluation of revised portfoliosEvaluation of revised portfolios



SWSP Planning ProcessSWSP Planning ProcessSWSP Planning ProcessSWSP Planning Process

Source Options (Phase 1)Source Options (Phase 1) Supply Portfolios (Phase 2)Supply Portfolios (Phase 2)Source Options (Phase 1)Source Options (Phase 1) Supply Portfolios (Phase 2)Supply Portfolios (Phase 2)
Source 3

Source 2
Source 1 Source 3

Source 2 Source 2

Source 1 Source 3

Source 1
Source 4 Source 5

…

Source 2

Source 5

Source 2

Source 4

…

Source 1

Source 5

…
PUBLIC PUBLIC 
MTG #1MTG #1

PUBLIC PUBLIC 
MTG #3MTG #3

Screening Criteria

Short List of Viable

Detailed Evaluation 
Process

2 3 Preferred

MTG #1MTG #1

PUBLICPUBLIC PUBLICPUBLICShort-List of Viable 
Source Options

2-3 Preferred 
Supply Portfolios

PUBLIC PUBLIC 
MTG #2MTG #2

PUBLIC PUBLIC 
MTG #4MTG #4



Review of Supply Sources and Review of Supply Sources and 
E l i C i iE l i C i i

Supply Portfolios (Phase 2)Supply Portfolios (Phase 2)

Evaluation CriteriaEvaluation Criteria
Source Options (Phase 1)Source Options (Phase 1) Supply Portfolios (Phase 2)Supply Portfolios (Phase 2)

Source 3

Source 2 Source 2

Source 1 Source 3

Source 1
Quick 

R i

Source Options (Phase 1)Source Options (Phase 1)
Source 3

Source 2
Source 1

Source 2

Source 5

Source 2

Source 4

…

Source 1

Source 5

…

Review …Source 4 Source 5

…

Screening Criteria

Short List of Viable

Detailed Evaluation 
Process

2 3 PreferredShort-List of Viable 
Source Options

2-3 Preferred 
Supply Portfolios



Water Supply OptionsWater Supply Options
Existing Sources New Local Sources New Regional Sources
Lake Thunderbird (at firm 
yield)

Additional conservation Co-owner with OKC for 
SE Oklahomayield) SE Oklahoma 
treated water

Garber Wellington Aquifer 
Wells (with treatment)

Direct non-potable reuse 
(purple pipe)

Co-owner with OKC for 
SE Oklahoma e s ( ea e ) (pu p e p pe) S O a o a
raw water

Intermittent purchase of 
treated water from OKC
( h l l )

Lake Thunderbird 
Augmentation (indirect 

t bl )

Scissortail Reservoir

(wholesale) potable reuse)
Conservation and reuse Groundwater Recharge 

(indirect potable reuse)
Parker Reservoir

St t t d K L kStormwater capture and 
reuse

Kaw Lake

Canadian River Diversion

C t L k Th d bi d

7/16/2013

Capture Lake Thunderbird 
spillage
Dredging Lake Thunderbird



Garber Wellington Aquifer Garber Wellington Aquifer 
Wells (with treatment)Wells (with treatment)

7/16/2013



Potential Additional Potential Additional 
C i S i fC i S i fConservation Savings for Conservation Savings for 

Norman (Post 2010)Norman (Post 2010)Norman (Post 2010)Norman (Post 2010)
Scenario I Scenario II 

(mgd)* (mgd) *

2020 0.70 1.6 
2030 0 1 92030 0.74 1.9 
2040 0.77 2.3 
2050 0 79 2 52050 0.79 2.5 
2060 0.81 2.6 

* 60% of OCWP estimates for Cleveland County

7/16/2013

y



Direct NonDirect Non--Potable ReusePotable Reuse
Initial project demand:Initial project demand:

0.8 mgd annual avg.0.8 mgd annual avg.
4 6 mgd peak day4 6 mgd peak day4.6 mgd peak day4.6 mgd peak day

Norman 
Water 

Reclamation
FacilityFacility

7/16/2013



Lake Thunderbird AugmentationLake Thunderbird AugmentationLake Thunderbird AugmentationLake Thunderbird Augmentation

7/16/2013 From COMCD 2012 Lake Thunderbird Water Reuse Feasibility Study



Stormwater CaptureStormwater CaptureStormwater CaptureStormwater Capture
Firm Yield:Firm Yield:
At least 20% of 2060 demandAt least 20% of 2060 demand

7/16/2013



Canadian River DiversionCanadian River DiversionCanadian River DiversionCanadian River Diversion
Firm Yield:Firm Yield:
At least 20% of 2060 demandAt least 20% of 2060 demand

7/16/2013



Capture Lake Thunderbird SpillageCapture Lake Thunderbird Spillagep p gp p g
Firm Yield:Firm Yield:
At least 20% of 2060 demandAt least 20% of 2060 demand

7/16/2013



Groundwater RechargeGroundwater Recharge

7/16/2013

Firm Yield:Firm Yield:
10.2 mgd (35% of 2060 demand)10.2 mgd (35% of 2060 demand)



New Regional SourcesNew Regional SourcesNew Regional SourcesNew Regional Sources
Kaw

~140 miles

Norman

Firm Yield:Firm Yield: ParkerS i t il

~75 miles~60 miles

Firm Yield:Firm Yield:
CoCo--owner with owner with OKCOKC –– full 2060 demandfull 2060 demand
Scissortail Scissortail –– firm yield of 20 mgdfirm yield of 20 mgd

(68% of 2060 demand)(68% of 2060 demand)
ParkerParker –– full 2060 demandfull 2060 demand Atoka McGee

ParkerScissortail

~130 miles

7/16/2013

Parker Parker full 2060 demandfull 2060 demand
Kaw Kaw –– full 2060 demandfull 2060 demand

Atoka, McGee 
Creek, and 

Kiamichi Basin



Review of Supply Sources and Review of Supply Sources and 
E l i C i iE l i C i i

Supply Portfolios (Phase 2)Supply Portfolios (Phase 2)

Evaluation Criteria Evaluation Criteria (continued)(continued)

Source Options (Phase 1)Source Options (Phase 1) Supply Portfolios (Phase 2)Supply Portfolios (Phase 2)

Source 3

Source 2 Source 2

Source 1 Source 3

Source 1
How We 

Source Options (Phase 1)Source Options (Phase 1)
Source 3

Source 2
Source 1

Source 2

Source 5

Source 2

Source 4

…

Source 1

Source 5

…

Screened
Them…

Source 4 Source 5

…

Short List of Viable

Detailed Evaluation 
Process

2 3 Preferred

Screening Criteria

Short-List of Viable 
Source Options

2-3 Preferred 
Supply Portfolios



Relative Comparison Relative Comparison 
ff I di id l S O tiI di id l S O tiof of Individual Source OptionsIndividual Source Options

SUPPLY AVAILABILITYSUPPLY AVAILABILITY

RELIABILITYRELIABILITY

CERTAINTY & TIMELINESSCERTAINTY & TIMELINESSCERTAINTY & TIMELINESSCERTAINTY & TIMELINESS

COSTCOST--EFFECTIVENESSEFFECTIVENESS

 Quantitative (supply avail. & cost)Quantitative (supply avail. & cost)
Qualitative (reliability & certainty)Qualitative (reliability & certainty) Qualitative (reliability & certainty) Qualitative (reliability & certainty) 
 Scored from 1 (worst) to 5 (best)Scored from 1 (worst) to 5 (best)



Review of Supply Sources and Review of Supply Sources and 
E l i C i iE l i C i i

Supply Portfolios (Phase 2)Supply Portfolios (Phase 2)

Evaluation Criteria Evaluation Criteria (continued)(continued)

Source Options (Phase 1)Source Options (Phase 1) Supply Portfolios (Phase 2)Supply Portfolios (Phase 2)

Source 3

Source 2 Source 2

Source 1 Source 3

Source 1

Source Options (Phase 1)Source Options (Phase 1)
Source 3

Source 2
Source 1

…

Source 2

Source 5

Source 2

Source 4

…

Source 1

Source 5

…

Source 4 Source 5

Detailed Evaluation 
Process

2 3 Preferred

…Which Source 
Options are

Screening Criteria

Short List of Viable 2-3 Preferred 
Supply Portfolios

Options are 
Most  Viable?

Short-List of Viable 
Source Options



Water Supply Options Selected Water Supply Options Selected 
for Portfolio De elopmentfor Portfolio De elopment

Existing Sources New Local Sources New Regional Sources
Lake Thunderbird Additional conservation Co owner with OKC for

for Portfolio Developmentfor Portfolio Development
Lake Thunderbird 
(at firm yield)

Additional conservation Co-owner with OKC for 
SE Oklahoma 
treated water

Garber Wellington Direct non-potable reuse Co-owner with OKC for g
Aquifer Wells (with 
treatment)

p
(purple pipe) SE Oklahoma 

raw water
Intermittent purchase 

f t t d t f
Lake Thunderbird 
A t ti (i di t

New out of basin 
i ( ithof treated water from 

OKC (wholesale)
Augmentation (indirect 
potable reuse)

reservoir (either 
Scissortail or Parker)

Conservation and 
reuse

Gruondwater Recharge (indirect 
potable reuse)

Kaw Lake
reuse potable reuse)

Stormwater capture and reuse

Canadian River Diversion

C t L k Th d bi d

The most viable and costThe most viable and cost--effective effective 
supply options supply options became the became the 

Capture Lake Thunderbird 
spillage
Dredging Lake Thunderbird7/16/2013

“building blocks” for water supply portfolios“building blocks” for water supply portfolios



Projected Water UseProjected Water Usejj
Actual & projected demands are 
i ifi tl l th th 2040significantly lower than the 2040 
Plan (2001):
• Revised growth projections 
• Reductions in per‐capita demand

(Annual Average Demands)



Use Already Exceeds Local SupplyUse Already Exceeds Local Supply

60

70
• Reflects Norman’s existing 
conservation measures & programs

• Includes 10% supply reserve

50

60 • Includes 10% supply reserve
• Service area is City of Norman only

40

nd
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Existing Peak Supply without OKCExisting Peak Supply without OKC In
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10

20

Su
p Ga

Existing Annual Supply without OKCExisting Annual Supply without OKC

0
2015 2020 2025 2030 2035 2040 2045 2050 2055 2060

Further supply losses possible due to groundwater quality issues
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P1 6.16.1 6.06.0 2.12.1 1.0 0.8 13.1
P2 6.16.1 6.06.0 2.12.1 1.0 0.8 13.1
P3 29 1P3 29.1
P4 29.1
P5 29.129.1
P6 29.1
P7 6.16.1 1.0 0.8 21.2
P8 6.16.1 1.0 17.0 5.0
P9 6.16.1 6.06.0 2.12.1 13.113.1 1.0 0.8
P10 6.16.1 6.06.0 2.12.1 1.0 0.8 13.113.1
P11 6 16 1 6 06 0 2 12 1 1 0 0 8 13 1P11 6.16.1 6.06.0 2.12.1 1.0 0.8 13.1
P12 6.16.1 1.0 22.022.0

2060 Annual Average Daily Supply (mgd)



Criteria and Their Relative Importance Criteria and Their Relative Importance 
or “Weight” in Comparing Portfoliosor “Weight” in Comparing Portfolios

Community Community 
ValuesValues

or Weight  in Comparing Portfoliosor Weight  in Comparing Portfolios

AffordabilityAffordability
12%12%

TreatedTreated Water Water 
Quality Quality 

Values Values 
7%7%

LongLong--Term Term 
Supply Supply 

ReliabilityReliability
Environmental Environmental 
StewardshipStewardship

Aesthetics Aesthetics 
10%10%

Reliability Reliability 
18%18%

Stewardship Stewardship 
12%12%

Phasing Phasing 
Potential Potential 

9%9%Timely Timely 
ImplementationImplementation

Efficient Use of Efficient Use of 
Water Water 

Resources Resources 
17%17% Implementation Implementation 

and Certaintyand Certainty
15%15%

17%17%



Portfolio Scoring ProcessPortfolio Scoring ProcessPortfolio Scoring ProcessPortfolio Scoring Process

R Partial 
Portfolio 
Score

Raw score 
(Reliability)

x                =

o 
Sc
or
ePartial Portfolio 

Score
Raw score 
(Phasing)

x                =

Po
rt
fo
lio

Partial 
Portfolio 
Score

Raw score 
(Timely)

x                =
( y)

… repeat for remaining criteria

Portfolio 1
… repeat for remaining portfolios



Recap: Evaluation of 12 Portfolios
Si lSi lSingleSingle--source source 

portfolios (comparing portfolios (comparing 
major regional major regional 

options)options)options)options)

2012$ P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P122012$ P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P12

Capital $250M $140M $410M $440M $620M $620M $320M $180M $330M $490M $300M $430M

O&M 
per year $21M $53M $24M $24M $26M $26M $22M $34M $24M $25M $22M $22M
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Top 5 Portfolios for Meeting our Objectives
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P1 
Max Local

66 88 22 1313

P2
Low Capital

P8

66

66

88 22

11 1717

1313

55

W
T

W
TP8 Eliminated: Impractical to Completely Eliminate GroundwaterP8 Eliminated: Impractical to Completely Eliminate GroundwaterMax Thunderbird

P9
Max Groundwater

66

66 88 1313

11

22

1717 55 TP8 Eliminated:  Impractical to Completely Eliminate GroundwaterP8 Eliminated:  Impractical to Completely Eliminate Groundwater

P11 
Regional OKC 66 88 22 1313

Values are 2060 Annual Avg. Use (mgd)               OKC Notes: W=Wholesale purchases, O=Owner; T=Treated, R=RawValues are 2060 Annual Avg. Use (mgd)               OKC Notes: W=Wholesale purchases, O=Owner; T=Treated, R=Raw

O
T



Portfolios that use significant Portfolios that use significant 
regional suppliesregional suppliesregional suppliesregional supplies
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P2
Low Capital

66 88 22 1313P2 Eliminated:  High annual costs, lacks benefits of coP2 Eliminated:  High annual costs, lacks benefits of co--ownershipownership W
TLow Capital

P11 
Regional OKC

NEW P13

66 88 22 1313

66 88

P11 Modified to form New P13 (Regional Raw Water, coP11 Modified to form New P13 (Regional Raw Water, co--owner w/OKC)   owner w/OKC)   O
T

ONEW P13
Regional OKC

66 88 22 1313 O
R

Values are 2060 Annual Avg. Use (mgd)               OKC Notes: W=Wholesale purchases, O=Owner; T=Treated, R=RawValues are 2060 Annual Avg. Use (mgd)               OKC Notes: W=Wholesale purchases, O=Owner; T=Treated, R=Raw



Portfolios that focus on use of Portfolios that focus on use of 
l ll l

ss ss e

local sourceslocal sources
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P1 
Max Local 66 88 22 1313

P9
Max Groundwater

NEW P14 

66 88 22

66 222288 1111

1313P9 Eliminated:  Concerns with Excess Reliance on GroundwaterP9 Eliminated:  Concerns with Excess Reliance on Groundwater

Wells + TBird Aug. 66 222288 1111

Values are 2060 Annual Avg. Use (mgd)               OKC Notes: W=Wholesale purchases, O=Owner; T=Treated, R=RawValues are 2060 Annual Avg. Use (mgd)               OKC Notes: W=Wholesale purchases, O=Owner; T=Treated, R=Raw



AGENDAAGENDA

St t d P U d tStatus and Progress Update 

Recommended PortfoliosRecommended Portfolios

Implementation Planning for Recommended Portfolios

Path Forward



Recommended Portfolios that Recommended Portfolios that 
Best Meet our ObjectivesBest Meet our ObjectivesBest Meet our ObjectivesBest Meet our Objectives
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P1 
Max 

Local

$250M
$21M/yr

P13

66 88 22 1313

P13
Regional

OKC

$340M 
$23M/yr

P14

66 88 22 1313 O
R

P14 
Wells + 

TBird Aug.

$270M
$22M/yr

66 222288 1111

Values are 2060 Annual Avg. Use (mgd)               OKC Notes: W=Wholesale purchases, O=Owner; T=Treated, R=RawValues are 2060 Annual Avg. Use (mgd)               OKC Notes: W=Wholesale purchases, O=Owner; T=Treated, R=Raw



Recommended PortfoliosRecommended PortfoliosRecommended PortfoliosRecommended Portfolios
 All three have diverse supplies including:All three have diverse supplies including:

 Lake Thunderbird at reduced (firm) lake yieldLake Thunderbird at reduced (firm) lake yield
 Active & inactive existing wells with treatment Active & inactive existing wells with treatment gg
 Additional conservationAdditional conservation
 Additional nonAdditional non--potable water reusepotable water reusedd t o a odd t o a o potab e ate eusepotab e ate euse

 Meeting future growth in demand variesMeeting future growth in demand varies
 P1: Lake Thunderbird AugmentationP1: Lake Thunderbird Augmentation P1:  Lake Thunderbird AugmentationP1:  Lake Thunderbird Augmentation
 P13:  Regional Raw Water (coP13:  Regional Raw Water (co--owner with OKC)owner with OKC)
 P14: New Wells & Lake ThunderbirdP14: New Wells & Lake Thunderbird Augment’nAugment’n P14: New Wells & Lake Thunderbird P14: New Wells & Lake Thunderbird Augment nAugment n



Key Attributes of Recommended PortfoliosKey Attributes of Recommended Portfolios

P1: Thunderbird P1: Thunderbird 
AugmentationAugmentation

P13:  Regional Raw P13:  Regional Raw 
Water (coWater (co--owner owner 

P14:P14: New Wells New Wells 
and Thunderbird and Thunderbird AugmentationAugmentation

 Discharge Discharge 
ittiitti

with OKC)with OKC)

 Local control over Local control over 
t t tt t t

AugmentationAugmentation

 Local control overLocal control over
permitting permitting 
uncertaintiesuncertainties

 Efficient use of Efficient use of 

treatmenttreatment
 Contingent on Contingent on 

OKCOKC projectsprojects

sourcessources
 Discharge Discharge 

permitting permitting 
water resourceswater resources

 Greater phasing Greater phasing 
potential thanpotential than P13P13

p jp j p gp g
uncertaintiesuncertainties

 Efficient use of Efficient use of 
water resourceswater resourcespotential than potential than P13P13 water resourceswater resources

 Greater phasing Greater phasing 
potential than potential than P1P1



Top Three Portfolios

2012$ P1 P13 P14P1:P1: ThunderbirdThunderbird
A t tiA t ti

P13: P13:  Regional Raw Water Regional Raw Water 
(( ithith OKC)OKC)

P14:P14: New Wells + New Wells + 
Th d bi d A t tiTh d bi d A t ti2012$ P1 P13 P14

Capital $250M $340M $270M

O&M $21M/yr $23M/yr $22M/yr

AugmentationAugmentation (co(co‐‐ownerowner with with OKC)OKC) Thunderbird AugmentationThunderbird Augmentation
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Phased Capacity IncreasesPhased Capacity Increases
t M t G i D d P tf li 1t M t G i D d P tf li 1
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to Meet Growing Demand: Portfolio 1to Meet Growing Demand: Portfolio 1
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2014: +3 mgd
Raw water pipeline
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20
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Existing Capacity not including OKC (mgd)
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Phased Capacity Increases toPhased Capacity Increases to
M t G i D d P tf li 13M t G i D d P tf li 13
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Phased Capacity Increases toPhased Capacity Increases to
M t G i D d P tf li 13M t G i D d P tf li 13
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Inactive Wells and 2028: +1.5 mgd
Non-potable reuse
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20 2023: +1.5 mgd
Non potable reuse
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2014: +3 mgd
Raw water pipeline

10 Peak Demand (mgd)
Supply Capacity (mgd)
Existing capacity not including OKC (mgd)

2020: +7.1 mgd
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Non-potable reuseRaw water pipeline
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Phased Capacity Increases toPhased Capacity Increases to
M t G i D d P tf li 14M t G i D d P tf li 14
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Phased Capacity Increases toPhased Capacity Increases to
M t G i D d P tf li 14M t G i D d P tf li 14
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Meet Growing Demand: Portfolio 14Meet Growing Demand: Portfolio 14
2018: +4.3 mgd Inactive 
Wells, New wells, and 

N t bl
2028: +1.5 mgd

N t bl
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Non-potable reuse Non-potable reuse

2056 3 d

2014: +3 mgd
Raw water pipeline

30

40 2056: +3 mgd
Lk TB Augmentation

2025: +3 mgd 2046: +6.5 mgd

20
2023: +1.5 mgd 2036: +5 mgd
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Lk TB Augmentation Lk TB Augmentation

10 Peak Demand (mgd)

Supply Capacity (mgd)
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0
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Comparison of Capital Costs (2012 $M)Comparison of Capital Costs (2012 $M)
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Used in portfolio 
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P1: Lake Thunderbird 
Augmentation

P13: Regional Raw 
Water (co-owner with 

OKC)

P14: New wells and 
Thunderbird 

Augmentation

Infrastructure (1)

OKC) Augmentation

Notes:
1. Existing infrastructure includes Vernon Campbell WTP, raw water piping, and treated water connection to OKC.
2. Infrastructure required because of anticipated regulatory changes includes treatment for active Garber‐Wellington Aquifer wells.
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P1 - Maximize Local Sources
Annual Debt Service and O&M Cost over Time 2055 Bond
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P13 – Regional Raw Water via OKC (co-owner)
Annual Debt Service and O&M Cost over Time
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P14 - New Wells and IPR
Annual Debt Service and O&M Cost over Time
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Key Attributes of Recommended PortfoliosKey Attributes of Recommended Portfolios

P1: Thunderbird P1: Thunderbird 
AugmentationAugmentation

P13:  Regional Raw P13:  Regional Raw 
Water (coWater (co--owner owner 

P14:P14: New Wells New Wells 
and Thunderbird and Thunderbird AugmentationAugmentation

 Discharge Discharge 
ittiitti

with OKC)with OKC)

 Local control over Local control over 
t t tt t t

AugmentationAugmentation

 Local control overLocal control over
permitting permitting 
uncertaintiesuncertainties

 Efficient use of Efficient use of 

treatmenttreatment
 Contingent on Contingent on 

OKCOKC projectsprojects

sourcessources
 Discharge Discharge 

permitting permitting 
water resourceswater resources

 Greater phasing Greater phasing 
potential thanpotential than P13P13

p jp j p gp g
uncertaintiesuncertainties

 Efficient use of Efficient use of 
water resourceswater resourcespotential than potential than P13P13 water resourceswater resources

 Greater phasing Greater phasing 
potential than potential than P1P1
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