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IntroductionsIntroductions

� Strategic Team

� O’Brien & Gere / Consolidated Technologies, Inc. (CT I) 
Consultant Team

� Consultants to Duck River Agency:
– HydroLogics
– BDY Environmental, LLC

• Environmental Permitting
– Public Relations Firm (TBD)

• Communications support
• Outreach to elected officials

– Trauger & Tuke

� Workshop Participants
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Workshop Format Workshop Format 

� Transparent Planning Process

� Workshops are open to the public

� Workshop Format

� Invited participants (stakeholders) – your input is welcome 
at any time

� Public – you are welcome to observe, and you have  
several opportunities for input. Please:

– Identify yourself

– State if you are representing a group/organization

– Limit your comments to 2-3 minutes

� Written questions or questions should be directed to          
Doug Murphy, Executive Director, Duck River Agency 

– Doug@duckriveragency.com  
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Fulfilling DRA’s MissionFulfilling DRA’s Mission

Mission of the Duck River Agency (DRA)Mission of the Duck River Agency (DRA)

“ To develop, protect and maintain a clean                          
and dependable water resource for all citizens                              

in the Duck River Region”

Bedford, Coffee, Hickman, Marshall, and Maury Counties
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Project GoalProject Goal

“The goal is to have a (comprehensive) Plan that 

will provide direction to the DRA regarding the 

management of available water resources, 

including the implementation of specific water 

supply infrastructure projects.”



krh09\TWS.prn\DuckRiver-WtrSupplyPlan\0609\DRAWorkshop1.ppt

Workshop AgendaWorkshop Agenda

� Introductions

� Review of Minutes from Workshop No. 1

� Summary of Activities Since Workshop No. 1

� Project Website

� Objectives for Workshop No. 2

� Water Supply Availability

� Water Demand Projections

� Needs Assessment

� Alternatives Evaluation Criteria

� Discussion of Water Supply Options

� Cost Estimating Approach

� Planning for Open House (Public Meeting)

� Next Steps



krh09\TWS.prn\DuckRiver-WtrSupplyPlan\0609\DRAWorkshop1.ppt

� DRA Mission and Study Goals

� Project Overview and Approach

� Plan for Stakeholder Participation and Public Outreach

� Explored Demand Projections and Water Supply Needs

� Methodology used in prior studies

� Described Cost Methodology

� Draft Evaluation Criteria

� Identified additional criteria

Summary of Workshop No. 1Summary of Workshop No. 1
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Since We Last Met…..  Since We Last Met…..  

� Attended meetings with DRATAC (7/8) and WRC (7/9)

� Conducted conference call with USGS to discuss water 
demands (7/13)

� Attended DRA Quarterly Board Meeting (7/23)

� Attended South Cumberland regional water supply planning 
meeting (8/11)

� Incorporated comments and finalized minutes from Steering 
Committee meeting and WS#1

� Requested or obtained water demand or supply data from the 
following:

� TN Department of Economic and Community Development

� USGS

� UT Center for Business and Economic Research

� NRCS

� TDEC
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Since We Last Met…..  Since We Last Met…..  

� Obtained water withdrawal data from TDEC for non-utility 
entities(2002-2008)

� Obtained wastewater discharge data 

� Obtained historic water level data for Normandy Reservoir 
(1976-present)

� Conducted conference call to discuss reservoir constraints with 
DRUC (7/29)

� Met with TDEC to discuss river constraints (8/25)

� Prepared water demand projections

� Coordinated modeling assessment of available water supply 
with HydroLogics

� Set up project website
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Project Website  Project Website  

(O’Brien & Gere linked to the project website 

and described where information was located)
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Objectives of Workshop No. 2Objectives of Workshop No. 2

� Review Water Supply Needs Analysis

� Initial findings for supply and demand

� Data gaps

� Develop plan to finalize

� Discuss Whether to Proceed with Phase II Study

� Prepare for “Open House” (Public Meetings)

� Finalize Evaluation Criteria and Definitions

� Weight Evaluation Criteria (time permitting)
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Water Supply Evaluation ProcessWater Supply Evaluation Process
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Service AreaService Area
“Estimated Use of Water in the Upper Duck River Watershed, Central Tennessee, and Water Demand Projections through 2030 ,” USGS, 2008
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WTP Intake LocationsWTP Intake Locations
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Wastewater OutfallsWastewater Outfalls
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Normandy Reservoir Operating CurveNormandy Reservoir Operating Curve
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Normandy Reservoir Water LevelsNormandy Reservoir Water Levels
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Normandy Reservoir VolumesNormandy Reservoir Volumes

Intake gate (828-834 ft which is bottom of lake at intake)

Intake gate (844-850 ft)

Intake gate (853-859 ft)

Intake gate (861-867 ft)

Top of flood gates (880 ft)

17% of storage

38% of storage

56% of storage

73% of storage

100% of storage (Summer operating pool)

Unknown water quality below 840 ft and pump shutoff at 840 ft
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River Constraints Just Downstream of Normandy ReservoirRiver Constraints Just Downstream of Normandy Reservoir

� Release from Normandy Reservoir to maintain 25.8 mgd (40 
cfs) minimum instantaneous flow just downstream of the dam
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River Constraints at ShelbyvilleRiver Constraints at Shelbyville

� 77.5 mgd (120 cfs) minimum instantaneous flow at Shelbyville 
(December through May) at USGS gage at Duck River Mile 
221.4

� 100.2 mgd (155 cfs) minimum instantaneous flow at 
Shelbyville (June through November) at USGS gage at Duck 
River Mile 221.4

� 6.5 mgd (10 cfs) allocation for Shelbyville’s water supply 
intake located at Duck River Mile 221.9
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River Constraints at ColumbiaRiver Constraints at Columbia

� Columbia Power and Water System’s Aquatic Resource 
Alteration Permit identifies the following permit conditions:

� Columbia Power and Water System’s maximum 
instantaneous withdrawal rate shall be limited to 19.4 mgd
(30 cfs)

� Columbia Power and Water System’s withdrawal shall not 
result in a reduction of flow in the Duck River of less than 
64.6 mgd (100 cfs) as measured downstream of the intake 

� Columbia’s NPDES permit has 
an outstanding permit appeal

� No release requirement from 
Normandy Reservoir stipulated 
for Columbia
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Summary of Supply AvailabilitySummary of Supply Availability

Available supply during 2007 drought = 42 mgd

(Available supply under review and revision based on workshop discussion)
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Feedback Period #1Feedback Period #1

Participant Input / CommentsParticipant Input / Comments

BreakBreak
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Water DemandsWater Demands

� Key Sources of Information:

� USGS

� TVA

� UT Center for Business and Economic Research (CBER)

� TN Department of Economic and Community Development

� TDEC
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Future Water Demands (USGS, 2008)Future Water Demands (USGS, 2008)
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Future Water Demands (TVA, 1979)Future Water Demands (TVA, 1979)
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Projection of Future DemandsProjection of Future Demands

� Used CBER populations for 2010 – 2030

� Used DRA data ($0.05/1000 gal) for billed water for 1973 –
2008

� Adjusted DRA data to include water losses as defined by 
USGS (2008)

� Calculated average usage per resident inclusive of domestic, 
commercial, industrial and water losses

� Applied average usage per resident to projected population 
through 2030 and extrapolated through 2060
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Future Water Demands (CBER, 2009)Future Water Demands (CBER, 2009)

Extrapolation
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Summary of Future Water DemandsSummary of Future Water Demands

(Assuming “no action” taken to reduce water use)
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Workshop AgendaWorkshop Agenda
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Service AreaService Area
“Water Supply and Demand in Tennessee River Watershed Streams Below Reservoirs,” TVA, July 2009

Expect Future Demand to 
Exceed Current Supply
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Water Needs AssessmentWater Needs Assessment
“Water Supply and Demand in Tennessee River Watershed Streams Below Reservoirs,” TVA, July 2009

Shelbyville

Columbia

Expect Future Demand to 
Exceed Current Supply



krh09\TWS.prn\DuckRiver-WtrSupplyPlan\0609\DRAWorkshop1.ppt

Historic Water UseHistoric Water Use
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Historic Water UseHistoric Water Use

Peaking Factor (MDD/AAD) = 1.5
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WTP Intake LocationsWTP Intake Locations
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Summary of Needs AssessmentSummary of Needs Assessment

Deficit = 15 mgd
average day and 

23 mgd peak

Available supply during 2007 drought = 42 mgd

Timing of 
Deficit

(Available supply and deficit under review and revision based on workshop discussion)
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Feedback Period #2Feedback Period #2

Participant Input / CommentsParticipant Input / Comments

BreakBreak
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Alternatives EvaluationAlternatives Evaluation
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Decision MakingDecision Making

� How to make decisions?

� Decide who gets input,                                                                     
and how

� Compare alternatives using “apples and apples”                                             
cost estimates

– Capital and operating                                                             
costs

� Identify non-cost evaluation criteria, such as:

– Water quantity and quality 

– Implementation (including ability to meet schedule)

– Adaptability for the future

– Environmental benefits and impacts

� Use “pair-wise” decision process to include all cost and  
non-cost criteria
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Draft Evaluation CriteriaDraft Evaluation Criteria

� Reliable Capacity

� Raw Water Quality

� Cost

� Implementability / Risk of Delays
� permitable
� public acceptance
� property acquisition

� Flexibility
� phased implementation

� Environmental or Recreational Benefits
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Draft Evaluation CriteriaDraft Evaluation Criteria

� Reliable Capacity - Reliable quantity of raw 

water to meet projected demands through the 

planning period.  This criterion addresses 

interruptibility of sources of supply.
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Draft Evaluation CriteriaDraft Evaluation Criteria

� Raw Water Quality - The ability of raw water 

quality to meet existing and future drinking water 

quality requirements.  This criterion may also 

address water quality preferences such as 

superior raw water quality, and finished water 

taste.  The potential for the alternative to address 

currently unregulated compounds, such as 

endocrine disrupting compounds (EDC). 
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Draft Evaluation CriteriaDraft Evaluation Criteria

� Cost - The present worth cost for proposed raw 

and finished water improvements, including 

capital, operating and maintenance costs.  The 

costs may be viewed on a unit basis when the 

alternatives reflect different capacity.  This cost 

could include allowance for wholesale water 

purchases.
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Draft Evaluation CriteriaDraft Evaluation Criteria

� Implementability - The relative ease of 

implementing the proposed improvements in time 

to meet projected demands.  This criterion 

considers the potential that regulatory permitting 

(including environmental considerations), public 

acceptance, property acquisition, or 

constructability issues could delay implementation.
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Draft Evaluation CriteriaDraft Evaluation Criteria

� Flexibility - The ability to phase implementation 
and spread the cost over time, while still meeting 
projected demands.  This criterion addresses 
ability to expand capacity beyond the identified 
need. 
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Draft Evaluation CriteriaDraft Evaluation Criteria

� Environmental Benefits - This criterion includes:

� environmental benefits (e.g., improving ecology of 
Duck River and its tributaries beyond that required 
by regulation)

(Definition under review and revision based on workshop discussion)
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Draft Evaluation CriteriaDraft Evaluation Criteria

� Recreational Benefits - This criterion includes:

� recreational benefits, either reservoir or riverine 
(e.g., boating, fishing, canoeing, sightseeing)

� related economic benefit of the recreational features 
(e.g., tourism/eco tourism, enhanced property 
values)

� This criterion does not measure the economic value of 
additional water supply because all alternatives will be 
sized to accommodate projected demands

(Definition under review and revision based on workshop discussion)



krh09\TWS.prn\DuckRiver-WtrSupplyPlan\0609\DRAWorkshop1.ppt

Fatal Flaw AnalysisFatal Flaw Analysis

� Fatal flaws will eliminate an alternative from further
consideration

� Each evaluation criteria will now be assessed for
potential fatal flaws

� Reliable Capacity

� Will an alternative be considered that does not
meet our water supply goal?

� Is there a minimum size component?

� Raw Water Quality

� Alternatives must provide water quality that is
acceptable to TDEC

– Unlikely fatal flaw
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Fatal Flaw Analysis (continued)Fatal Flaw Analysis (continued)

� Cost

� Is there a maximum cost?

– Unlikely fatal flaw

� Implementability / Risk of Delays
� Would we retain an alternative that does not meet

TDEC requirements for instream flow or NPDES
conditions?

– Potential fatal flaw
� Flexibility

� Unlikely fatal flaw
� Environmental or Recreational Benefits

� Unlikely fatal flaw
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1 Adequate Capacity 5 2 1 3 18

2 Raw / Finished W ater Quality 1 1 1 2 8

3 Cost 4 5 3 4 27

4 Implementability 5 5 3 3 27

5 Flexibility 3 4 2 3 20

100 Total

Using Pair-Wise to Weight Evaluation FactorsUsing Pair-Wise to Weight Evaluation Factors

Note: Rank the relative importance of the left-column criteria against the top row criteria on a scale of 1 to 5.
1 = much less important; 3 = equivalent; 5 = much greater importance
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Louisville Water Company 468 168 729 459 440 2,264 2

Cincinnati via Boone Florence 414 168 594 391.5 280 1,848 7

Cincinnati via Bracken County 414 168 594 513 410 2,099 5

Carrollton Utilities / Carroll County WD No. 1 342 168 540 567 410 2,027 6

Greater Fleming Regional Water Commission 144 168 297 648 280 1,537 8

KY River Pool 3 WTP Supplemented with Ohio River 414 168 594 796.5 600 2,573 1

Ohio River – New WTP at Maysville / Dover 414 168 594 580.5 460 2,217 4

Ohio River – New WTP at Warsaw 414 168 594 580.5 480 2,237 3

Selecting Additional Sources of SupplySelecting Additional Sources of Supply

BWSC - Preferred Option Ranking Worksheet

Criteria Summary
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Louisville Water Company 468 168 729 459 440 2,264 2

Cincinnati via Boone Florence 414 168 594 391.5 280 1,848 7

Cincinnati via Bracken County 414 168 594 513 410 2,099 5

Carrollton Utilities / Carroll County WD No. 1 342 168 540 567 410 2,027 6

Greater Fleming Regional Water Commission 144 168 297 648 280 1,537 8

KY River Pool 3 WTP Supplemented with Ohio River 414 168 594 796.5 600 2,573 1

Ohio River – New WTP at Maysville / Dover 414 168 594 580.5 460 2,217 4

Ohio River – New WTP at Warsaw 414 168 594 580.5 480 2,237 3

Selecting Additional Sources of SupplySelecting Additional Sources of Supply

BGADD - Preferred Option Ranking Worksheet

Criteria Summary
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Workshop AgendaWorkshop Agenda

� Introductions

� Review of Minutes from Workshop No. 1

� Summary of Activities Since Workshop No. 1

� Project Website

� Objectives for Workshop No. 2

� Water Supply Availability

� Water Demand Projections

� Needs Assessment

� Alternatives Evaluation Criteria

� Discussion of Water Supply Options

� Cost Estimating Approach

� Planning for Open House (Public Meeting)

� Next Steps
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• Finish Columbia Dam

• Build Fountain Creek Reservoir (at elev. 
630)

• Build some other full-pool reservoir in 
the area

• Build a run-of-the-creek reservoir on 
Fountain Creek (elev. 600)

• Increase capacity of the pool upstream 
from the existing Columbia City dam

• Construct a water intake at River Mile 
163 to supply the Maury County and 
southern Williamson County water 
systems

• Construct a water intake at River Mile 
108 to help supply this service area

• Ground water – intercept 5 to 10 cfs loss 
along Duck River

• Improve the river habitat downstream 
from River Mile 133 and request a waiver 
from the State for that reach during 
droughts (down to 80 cfs)

• Discharge the Columbia wastewater 
closer to the water intake

• Pump water downstream for the sewage 
outfall to the Columbia City damn pool

• Recycle wastewater

• Go to a closed-loop system at Columbia

• Higher discharge from Normandy Reservoir

• Re-evaluate Normandy curve guide

• Raise Normandy pool elevation

• Build off-stream storage to harvest flood water                                             
(active or passive filling)

• Raise and repair Lillard Mill dam to augment its us e as a 
source

• Relocate the Lewisburg wastewater outfall to the Du ck 
River

• Drill wells in the watershed

• Reduce irrigation withdrawals and develop a plan to  
compensate farmers

• Require industrial water conservation

• Require return of all withdrawals from the Duck Riv er

• Impose mandatory reductions during droughts

• Water conservation through pricing and other 
measures; withdrawal charges

• Water rates – Jack price up past 7000 gpd use; index  to 
rainfall records

• Promote better cooperation between water systems 
(consolidations?)

• Water allocation formula – consensus approach

• Manage future growth; recognize water limits

• Restrict future growth

• Educate the public about the integrated nature of w ater 
use

• Establish an (annual) intensive water use / availab ility 
assessment program

Suggested ways of meeting the anticipated need for additional water supply in the Suggested ways of meeting the anticipated need for additional water supply in the 
Maury / southern Williamson County Water Service Ar ea (Duck River DEIS, 2000)Maury / southern Williamson County Water Service Ar ea (Duck River DEIS, 2000)

Suggestions within the Maury / 
southern Williamson County Water 
Service Area

Suggestion within the Duck River Watershed Suggestions 
Involving a Wider 
Area

• Pipe water in from some 
other source (inter-basin 
transfer)

• Pipeline between Tims 
Ford and Normandy 
Reservoirs

• Discharge Arnold 
Engineering cooling 
water into Duck

• Buy water from nearby 
systems

• Search for nearby 
groundwater sources
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Workshop AgendaWorkshop Agenda

� Introductions

� Review of Minutes from Workshop No. 1

� Summary of Activities Since Workshop No. 1

� Project Website

� Objectives for Workshop No. 2

� Water Supply Availability

� Water Demand Projections

� Needs Assessment

� Alternatives Evaluation Criteria

� Discussion of Water Supply Options

� Cost Estimating Approach

� Planning for Open House (Public Meeting)

� Next Steps
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Cost MethodologyCost Methodology

� Concept (order of magnitude) level cost estimates

� Rule-of-thumb and unit pricing                                                         

� Develop “apples and apples” cost estimates

– Capital and operating costs

� Use cost model to compare present worth costs

– Sensitivity tests on financing options
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Developing Cost Estimates Developing Cost Estimates 

� Typical unit costs

� Dams and reservoirs - $/cubic yard (dam), $/acre 
(area) 

� Wells - $/gallon capacity

� Water treatment plants - $/gallon capacity

� Intakes and pumping stations - $/gallon capacity

� Pipelines  - $/inch diameter-linear foot

� Factors for urban vs rural alignments

� Compare with previously reported costs



krh09\TWS.prn\DuckRiver-WtrSupplyPlan\0609\DRAWorkshop1.ppt

Workshop AgendaWorkshop Agenda
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� Next Steps



krh09\TWS.prn\DuckRiver-WtrSupplyPlan\0609\DRAWorkshop1.ppt

Project Communications - Key ElementsProject Communications - Key Elements
� Routine points of contact:

� Doug Murphy – DRA
� George Rest – O’Brien & Gere
� Thomas Dumm – O’Brien & 

Gere

� Stakeholder participation
� Interactive work sessions

� Agency outreach – Tennessee 
Department of Environmental 
Conservation, Tennessee Valley 
Authority, Nature Conservancy, US 
Fish and Wildlife, Tennessee Wildlife                             
Resources Agency, etc.

� Briefings for elected officials, and as 
desired, water purveyors, news 
media
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Open House Style Public Meetings (cont’d)Open House Style Public Meetings (cont’d)

� Topics/Stations: 

� The Duck River Agency

� Study Approach/Schedule

� Water Needs

� River Constraints

� Decision-making

– Evaluation Factors

– Criteria Weighting

� How to Provide Input

– Web Site

� Printed media
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Open House (Public Meeting)Open House (Public Meeting)

� Approach:  

� Provide public with opportunity to learn about the Water 
Supply Plan, and ask questions directly of the Strategic 
Team in an informal setting

� Locations: 

� Three Open House Meetings in Manchester, Chapel Hill 
and Columbia

� Dates:

� September 22-24, 2009 from 4 pm 
to 7 pm
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Workshop AgendaWorkshop Agenda
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Next StepsNext Steps

� Prepare technical memorandum on water needs

� Debrief the DRA Board on Phase 1 and discuss initiation of 
Phase 2

� Prepare for Open House meetings

� Initiate development of water supply alternatives



krh09\TWS.prn\DuckRiver-WtrSupplyPlan\0609\DRAWorkshop1.ppt

Project ScheduleProject Schedule

� PHASE I

� Workshop No. 1 - Kick-off June 24, 2009

� Workshop No. 2 - Preliminary Feasibility Aug. 26, 2009

� Open House Meetings Sept. 22-24, 2009

� PHASE II

� Workshop No. 3 - Developing Alt’s Early Dec. 2009

� Workshop No. 4 - Evaluating Alternatives Early Feb. 2010

� Open House Meetings March 2010

� PHASE III

� Workshop No. 5 - Implementation Planning April 2010

� Draft Report May 2010

� Workshop No. 6 - Conclusions June 2010

� Final Report July 2010

� Open House Meetings Aug. 2010
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Feedback Period #3Feedback Period #3

Participant Input / CommentsParticipant Input / Comments

QuestionsQuestions

Next StepsNext Steps


