This document outlines the 2025 Limited Water Main Replacement Master Plan for the City of Loves Park, focusing on prioritizing the replacement of aging and high-risk water mains based on a data-driven assessment of their condition and break history.
Limited Water Main Replacement Master Plan Overview
This memorandum outlines the findings and recommendations from the 2025 Limited Water Main Replacement Master Plan for the City of Loves Park. ​
Introduction to the Master Plan
· The memorandum summarizes the 2025 Limited Water Main Replacement Master Plan. ​
· The study evaluated the condition and replacement needs of the water distribution system. ​
· A weighted scoring system was developed to prioritize main replacements based on break history, pipe age, material, and size. ​
· The findings aim to guide the City in creating a cost-effective annual water main replacement program. ​
Background of the Water System
· The Loves Park Water Department serves approximately 23,000 residents. ​
· The plan addresses high-risk water mains within a 130-mile distribution network. ​
· The goal is to prevent failures and ensure a reliable water supply by prioritizing aging and high-risk mains. ​
Methodology for Data Collection
· Data was acquired from the City, including a WaterGEMS model and break history. ​
· Additional data was sourced from the EPA, IDOT, U.S. Census Bureau, and WinGIS. ​
· The data was standardized to ensure accuracy in analysis.
Prioritization Criteria for Replacement
· A scoring system was created based on break history (40%), age (30%), material (20%), and size (10%). ​
· Break history was prioritized due to its strong correlation with future failures.
· The scoring system reflects a balanced approach to identifying high-risk mains.
Analysis of Break History
· From 2000 onwards, 902 water main breaks were recorded. ​
· A high concentration of breaks was found in specific areas, indicating vulnerabilities.
· Mains with six or more breaks received the highest urgency score of 6.
Age Distribution of Water Mains
· Approximately 20% of mains were installed in the 1950s, nearing the end of their service life. ​
· The 1960s and 1970s account for 7% and 13%, respectively, indicating upcoming refurbishment needs. ​
· The scoring system reflects increasing urgency with older mains, with scores ranging from 0 to 7 based on installation decade.
Material Composition of Water Mains
· Ductile iron (DI) and cast iron (CI) comprise 57% and 39% of the system, respectively. ​
· CI is prioritized for replacement due to its unreliability.
· PVC and HDPE make up less than 5% of the system, indicating a shift towards modern materials. ​
Size Distribution of Water Mains
· 42% of mains are 8 inches in diameter, followed by 32% at 6 inches. ​
· 6-inch mains are considered undersized and prioritized for replacement. ​
· All 4-inch mains are planned for replacement with 8-inch mains within five years. ​
Geographic Information System (GIS) Analysis
· The analysis utilized QGIS and ArcGIS Pro for data processing and calculations. ​
· Break history data was integrated with the water main shapefile for comprehensive analysis. ​
· ModelBuilder in ArcGIS Pro automated the prioritization score calculations. ​
Findings on Prioritization Scores
· Water main scores ranged from 0 to 100, categorizing them into low, medium, and high priority. ​
· High priority mains totaled 50.7 miles, while low priority mains accounted for 27.2 miles. ​
· Geographic trends indicate that high-priority mains are concentrated on the west side of the City. ​
Recommendations for Replacement Strategy
· A proactive replacement rate of 1.30% annually is recommended to address high-risk mains within 35 years. ​
· Cost estimates for replacement are based on recent bids and include ancillary costs. ​
· A phased implementation strategy is proposed to manage resources effectively.
Budget Estimates for Replacement
· Ancillary costs for replacement total approximately $816,148 per 0.5 miles.
· Estimated costs per linear foot vary by pipe diameter: $200 for 8-inch, $225 for 10-inch, and $250 for 12-inch. ​
· Total costs for replacing high-risk pipes are calculated based on diameter and ancillary costs. ​
Phased Implementation Strategy Overview
· The replacement plan is divided into six phases from 2026 to 2055.
· Each phase targets approximately 8.468 miles of high-risk mains.
· Each phase has an estimated cost for replacement with a 4% estimated inflation rate added each phase (see table below).
· Total projected cost for the entire replacement plan is $171,413,700.

Table 4-3: Phased Water Main Replacement Summary (2026-2055)
	Phase
	Years
	Miles Replaced
	Total Cost

	Phase 1
	2026-2030
	8.468
	$ 25,017,100

	Phase 2
	2031-2035
	8.468
	$ 29,650,000

	Phase 3
	2036-2040
	8.468
	$ 34,282,700

	Phase 4
	2041-2045
	8.468
	$ 38,915,500

	Phase 5
	2046-2050
	8.468
	$ 43,548,800

	Phase 6
	2051-2055
	8.468
	$ 48,181,100

	Total
	2026-2055
	50.81
	$ 171,413,700



