
A i 
 

Contents 

Executive Summary 
 

Section 1 Introduction 
1.1 Project Background .................................................................................................. 1-1 
1.2 IWRP Project Approach and Scope ........................................................................ 1-1 
1.3 IWRP Project Area and Planning Period ............................................................... 1-2 

Section 2 Integrated Planning Process 
2.1 Identification of Stakeholders and Decision Makers ........................................... 2-1 
2.2 Separating Reasons from Methods (Why vs. How)............................................. 2-2 
2.3 Integrated Planning Framework ............................................................................ 2-2 
2.4 Collaborative Workshops and Meetings ............................................................... 2-3 
2.5 Integrated System Modeling and Analysis ........................................................... 2-4 
2.6 Identification of Preferred Plans ............................................................................. 2-5 

Section 3 IWRP Framework 
3.1 Stakeholders .............................................................................................................. 3-1 
 3.1.1 Steering Committee ................................................................................... 3-2 
 3.1.2 Stakeholder Advisory Group .................................................................. 3-3 
 3.1.3 Public Citizens ........................................................................................... 3-3 
3.2 Defining and Weighting Objectives ....................................................................... 3-3 
3.3 Defining Performance Measures ............................................................................ 3-6 
3.4 Options and Alternatives ........................................................................................ 3-7 
3.5 Integrated System Model ......................................................................................... 3-8 
3.6 Scorecard Analysis ................................................................................................... 3-8 

Section 4 Modeled System 
4.1 Overview ................................................................................................................... 4-1 
 4.1.1 Model Approach ........................................................................................ 4-1 
 4.1.2 Model Sectors ............................................................................................. 4-4 
 4.1.3 Software ...................................................................................................... 4-4 
 4.1.4 Model Validation ....................................................................................... 4-5 
4.2 Harpeth River ............................................................................................................ 4-5 
 4.2.1 Historical Flow Record ............................................................................. 4-5 
 4.2.2 USGS Gauge Records ................................................................................ 4-5 
 4.2.3 Water Supply Withdrawal Records ........................................................ 4-6 
 4.2.4 WWTP Discharge Records ....................................................................... 4-6 
 4.2.5 Mass Balance .............................................................................................. 4-7 
 4.2.6 Spatial Orientation .................................................................................... 4-8 
4.3 Potable Water Supply .............................................................................................. 4-9 
 4.3.1 Water Demand Projections ...................................................................... 4-9 



Table of Contents 

A ii 
 

 4.3.2 Water Supply Model Sector ................................................................... 4-11 
 4.3.3 Franklin Water Treatment Plant ............................................................ 4-14 
 4.3.4 Harpeth River as a Supply Source ........................................................ 4-15 
 4.3.5 Regional Potable Sources ....................................................................... 4-15 
 4.3.6 Regional Raw Water Sources ................................................................. 4-16 
 4.3.7 Supply Redundancy ................................................................................ 4-17 
4.4 Wastewater Treatment ........................................................................................... 4-17 
 4.4.1 Wastewater Demand Projections .......................................................... 4-18 
 4.4.2 Franklin Wastewater Treatment Plant ................................................. 4-20 
 4.4.3 Goose Creek Wastewater Treatment Plant .......................................... 4-22 
 4.4.4 Biosolids Management ........................................................................... 4-23 
4.5 Stormwater .............................................................................................................. 4-24 
 4.5.1 Estimated Stormwater Flow .................................................................. 4-25 
 4.5.2 Land Use Types ....................................................................................... 4-27 
 4.5.3 Pollutant Loads ........................................................................................ 4-28 
4.6 Reclaimed Water Distribution .............................................................................. 4-30 
 4.6.1 Stormwater Reuse ................................................................................... 4-31 
 4.6.2 Reclaimed Wastewater Effluent ............................................................ 4-32 
 4.6.3 Reclaimed Water Demand Projections ................................................. 4-33 
 4.6.4 Streamflow Augmentation ..................................................................... 4-36 
4.7 Modeled Option Costs ........................................................................................... 4-36 

Section 5 IWRP Model Results 
5.1 Initial Alternative Scores ......................................................................................... 5-1 
5.2 Hybrid Alternative Development .......................................................................... 5-2 

Section 6 Conclusions and Recommendations 
6.1 Stakeholder Recommended Alternatives .............................................................. 6-1 
6.2 IWRP Phase II ............................................................................................................ 6-7 
 

Section 7 References 
7.1 References .................................................................................................................. 7-1 

 



Table of Contents 

A iii 
 

Figures 

Figure 1-1 Franklin IWRP Project Area ........................................................................... 1-4 
Figure 3-1 Franklin IWRP Stakeholder Involvement Workflow ................................. 3-2 
Figure 3-2 Example of Normalizing and Weighting Performance Measure Scores.. 3-9 
Figure 4-1 Franklin Integrated System Model Schematic ............................................. 4-3 
Figure 4-2 Calculated and Actual WWTP Discharges ................................................... 4-7 
Figure 4-3 Harpeth River Model Sector Mass Balance .................................................. 4-8 
Figure 4-4 Spatial Orientation of Modeled Harpeth River Inflows and Outflows .... 4-9 
Figure 4-5  Modeled Residential Water Demands 2015 to 2040 .................................. 4-12 
Figure 4-6  Modeled Commercial Water Demands 2015 to 2040 ................................ 4-12 
Figure 4-7  Modeled Recreational Water Demands 2015 to 2040 ............................... 4-13 
Figure 4-8 Modeled Industrial Water Demands 2015 to 2040 .................................... 4-13 
Figure 4-9 Water Supply Sector Schematic ................................................................... 4-14 
Figure 4-10 Wastewater Treatment Sector Schematic ................................................... 4-18 
Figure 4-11 Potential Peak Monthly Wastewater Demands and Treatment 
 Capacities (Franklin WWTP) ........................................................................ 4-21 
Figure 4-12 Potential Peak Monthly Wastewater Demands and Treatment Capacities 

(Franklin and Goose Creek WWTPs) .......................................................... 4-23 
Figure 4-13 Stormwater Sector Schematic ....................................................................... 4-25 
Figure 4-14 Representative City Stormwater Drainage Area ....................................... 4-26 
Figure 4-15 Streamflow Gauge Correlation .................................................................... 4-27 
Figure 4-16 Franklin Reclaimed Water Model Schematic ............................................. 4-31 
Figure 4-17 Modeled Residential Reclaimed Water Demands 2015 to 2040 .............. 4-34 
Figure 4-18 Modeled Commercial Reclaimed Water Demands 2015 to 2040 ............ 4-35 
Figure 4-19 Modeled Recreational Reclaimed Water Demands 2015 to 2040 ............ 4-35 
Figure 5-1 Weighted Objective Scores for the Initial Alternatives ............................... 5-4 
Figure 5-2 Composite Scores for the Initial Alternatives .............................................. 5-5 
Figure 6-1 Weighted Objective Scores for Recommended Hybrid Alternatives ....... 6-5 
Figure 6-2 Composite Scores for Recommended Hybrid Alternatives ....................... 6-6 
Figure 6-3 Preliminary Comparison of Possible Benefits .............................................. 6-8 
 



Table of Contents 

A iv 
 

Tables 

Table 2-1 Franklin IWRP Key Meetings ......................................................................... 2-4 
Table 3-1 Franklin IWRP Steering Committee .............................................................. 3-3 
Table 3-2 Franklin IWRP Stakeholder Advisory Group  ............................................. 3-4 
Table 3-3 City of Franklin IWRP Objectives and Weights .......................................... 3-5 
Table 3-4 Franklin IWRP Performance Measures ......................................................... 3-6 
Table 4-1 Flow Frequency Statistic Based on Daily and Monthly Time Scales ........ 4-4 
Table 4-2 Annual Total Water Demand Projections................................................... 4-10 
Table 4-3 Demand Partitioning by Water Use Sector ................................................ 4-10 
Table 4-4 Monthly Multipliers for Water Demands ................................................... 4-11 
Table 4-5 Approximate Cumberland River Supply Line Specifications ................. 4-17 
Table 4-6 Supply Redundancy Analysis Assumptions ............................................. 4-17 
Table 4-7 Wastewater Generation Factors ................................................................... 4-19 
Table 4-8 Projected In-City Wastewater Demands .................................................... 4-19 
Table 4-9 Estimated Inflow and Infiltration ................................................................ 4-20 
Table 4-10 Allowable NPDES WWTP Effluent Pollutant Loading Rates ................. 4-21 
Table 4-11 Reduced Franklin WWTP Effluent Pollutant Loading Rates .................. 4-22 
Table 4-12 Estimated Goose Creek WWTP Effluent Pollutant Loading Rates ......... 4-23 
Table 4-13 Biosolids Energy Requirements and Generation Estimates ..................... 4-24 
Table 4-14 Franklin Projected Land Use ........................................................................ 4-28 
Table 4-15 Estimated Pollutant Concentrations in Stormwater ................................. 4-29 
Table 4-16 Stormwater BMP Assumptions ................................................................... 4-30 
Table 4-17 Assumptions Defining Stormwater Available for Reuse ......................... 4-32 
Table 4-18 Reclaimed Water Infrastructure Capacities ............................................... 4-32 
Table 4-19 Projected Average Reclaimed Water Demands ......................................... 4-33 
Table 4-20 Projected Monthly Multipliers for Reclaimed Water Demands .............. 4-34 
Table 4-21 Robinson Lake Streamflow Augmentation Specifications and 
 Assumptions ................................................................................................... 4-36 
Table 4-22 Estimated Costs for Project Options ............................................................ 4-37 
Table 5-1 Performance Measure Scores for Initial Alternatives ................................. 5-3 
Table5-2 Recommended Alternative Options List ...................................................... 5-6 
Table 6-1 Performance Measure Scores for Recommended Hybrid 
  Alternatives ....................................................................................................... 6-3 
Table 6-2 Key Features of Final Four Alternatives ....................................................... 6-4 
 


