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Executive Summary 
1. The City of Bangor owns and operates their water treatment and distribution system. This 

system includes a ground storage tank, five wells, and a network of pipes that deliver 

water to 895 customers. An existing wellhead protection area (WHPA) is in place with 

the Michigan Department of Environment, Great Lakes, and Energy (EGLE) and 

represents the area underground that contributes groundwater to the water supply 

wells.   

 

2. The City regularly utilizes four wells that have a combined capacity of 1,770 GPM and a 

firm capacity of 1,200 GPM with Well 8 out of service. 2023 average daily demands 

were 178,800 gallons, which was higher than average due to increased water usage for 

hydrant testing and water tank inspections. As such, projected 5-year and 20-year 

maximum daily demands were based on 2022 data, which averaged 154,000 gallons 

per day. A growth rate of 0.25% per year was based on population growth statistics.  

 

Maximum daily demands in 2029 and 2044 are 27% and 28% of firm capacity, 

respectively. These figures are well below the 80% threshold for considering 

implementing additional capacity. 

 

Table 1. City of Bangor Water Usage & Demand Projection Data 

Year 

Firm 

Capacity 

(gpm) 

Demand Projections (gpm) 

Average 

Daily 

Maximum 

Daily 

Peak 

Instantaneous 

2022 (used as 

current year data)  
1,200 

107 321 1,283 

2029 Projected 108 325 1,299 

2044 Projected  112 337 1,349 

 

3. The City of Bangor has an overall well-looped system with strategically placed wells and 

ground storage tank. Their system, when modeled in WaterGEMS software, showed 

almost all areas were able to provide at least 1,000 gallons per minute in the event of a 

fire. The few areas that could not provide adequate fire flow were identified as 5-year 

capital improvement projects, and 20-year scopes were developed by analyzing 

potential bottlenecks in the system.  

 

4. Based on findings from this 2024 Water Reliability Study, the following table summarizes 

the cost associated with proposed 5- and 20-year improvements.  
 

Table 2. Bangor Water System Proposed Improvement Costs 

Proposed 

Improvements 

Estimated Cost 

(2024 Dollars) 

Estimated Cost 

(2029 Dollars) 

Estimated Cost 

(2044 Dollars) 

5-Year $1,089,000 $1,262,000 - 

20-Year $2,906,000 - $5,248,000 
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1. Introduction  
The City of Bangor has commissioned this study to review the reliability and service provided to 

its residents and to provide continued guidance on prioritization of necessary improvements to 

the system for the next 5 and 20 years.   

 

The study has been structured to meet the State of Michigan’s requirements (R325.112) for 

completing a reliability study.  The study features details on the computer analysis of the water 

system in WaterGEMS software. The model was used to determine required upgrade areas 

and create a proposed improvement plan with associated costs. The study area is defined as 

the service area for the water system.  

 

2. Water Supply 

2.0.1 Source Water & Water Treatment 
The City of Bangor currently maintains 5 wells that provide drinking water to users via a 

groundwater aquifer between 110 feet and 178 feet in depth. These wells are inspected 

regularly by Peerless Midwest. Wells 3, 7, 8, and 9 are currently active, with Well 5 on standby. 

These wells have a combined 1,770 GPM capacity as shown below in Table 3: 

 

Table 3. City of Bangor Well Data 

Well Name 
2023 Pumping 

Capacity (gpm) 

No. 3 325 

No. 7 325 

No. 8 570 

No. 9 550 

Total Flow 1,770 

Firm Capacity* 1,200 

*Firm Capacity is the system pumping capacity with the largest well out of service. 

 

Raw water from the aquifer is pumped up through Bangor’s wells and treated before entering 

the system. Treatment takes place at Wells 3, 7, 8, and 9. All the equipment and chemicals for 

this process are located at each well house before entering the distribution system. Addition of 

Chlorine and Phosphate help disinfect the system and keep iron levels low, respectively. Public 

works staff complete necessary residuals testing to ensure water is safe to drink, following strict 

guidelines for water quality as established by the Safe Drinking Water Act, Act 399, P.A. 1976 

which dictates maximum contaminant levels (MCL) for safe drinking water provided to the 

public. The Water Quality Reports for 2020, 2021, and 2023 found in Appendix A summarize 

these reported contaminant levels.  

 

The 2023 Water Quality Report stated that Bangor’s susceptibility/potential of contamination of 

source water is “highly susceptible” due to factors such as geologic sensitivity, well 
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construction, water chemistry, and contamination sources. Staff continue to explore ways to 

lower the susceptibility rating with the state.  

 

2.0.2 Water Distribution System 

2.0.2.1 Transmission & Distribution Mains 

The existing water distribution system includes 23.03 miles of water main with services to 895 

users. Tables 4, 5, and 6 show Bangor’s water system by age, material, and diameter, 

respectively. Figures 1, 2, and 3 on the following pages show Bangor’s water system by age, 

material, and diameter, respectively.  

 

Table 4. City of Bangor Water Main by Age 

Water Main 

Age (Years) 

Length of Water 

Main (linear foot) 
% of Total 

0 - 25 6,124 5.1 

26 - 50 9,643 7.9 

51 - 75 83,191 68.4 

76 – 125+ 22,644 18.6 

Total 121,602 100% 

 

Table 4 shows that over 86% of the system is greater than 50 years of age, with many pipes 

dating to the early 1900’s. Additionally, Table 5 below shows that 83.9% of the system is cast 

iron in material, which has a service life of 75 years.  

 

Table 5. City of Bangor Water Main by Material 

Water Main 

Material 

Length of Water 

Main (linear foot) 
% of Total 

Cast Iron 102,000 83.9 

Ductile Iron 9,945 8.2 

Steel 2,976 2.4 

Transite 6,681 5.5 

Total 121,602 100% 
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Table 6 below shows Bangor has 2-inch through 12-inch water main serving its users, with most 

of the residential areas being served by 2- to 6-inch mains. A portion of the City (13.8%) is 

serviced by mains 2” and 4” in diameter, which is undersized per the Greak Lakes Upper 

Mississippi River Board of State and Provincial Public Health and Environmental Managers 

(commonly referred to as “Ten-State Standards”).    

 

Table 6. City of Bangor Water Main by Size  

Water Main 

Diameter 

(inches) 

Length of Water 

Main (linear foot) 
% of Total 

2 1,332 1.1% 

4 15,428 12.7% 

6 64,820 53.3% 

8 23,258 19.1% 

10 14,813 12.2% 

12 1,951 1.6% 

Total 121,602 100% 
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Figure 1. City of Bangor Water Main by Age 
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Figure 2. City of Bangor Water Main by Material 
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Figure 3. City of Bangor Water Main by Diameter 
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2.0.2.2 Hydrants and Valves  

The city has 143 fire hydrants and 381 total mainline and hydrant auxiliary valves in its 

distribution system. The locations of these hydrants were collected using GPS by Abonmarche 

staff in 2023. Hydrant flow tests were also completed by Abonmarche staff in late 2023 per 

AWWA standards to gather flow data for this study. The flow testing results from these hydrant 

tests are discussed in greater detail in Section 6.0.1.2 below.  

 

Table 7 below details ISO criteria for fire flows based on proximity to various building types. The 

minimum residual pressure at the fire flow is commonly required, by the National Board of Fire 

Insurance Underwriters, to be 20 psi.  

 

Table 7. ISO Criteria for Fire Flows Determined by Proximity of Buildings 

Distance Between Buildings (ft) Needed Fire Flow (gpm) 

More than 100 500 

31 to 100 750 

11 to 30 1,000 

10 or Less 1,500 

*Dwellings not to exceed two stories in height 

 

2.0.2.3 Storage System  

The City utilizes their 300,000-gallon above ground storage tank located on 55 ½ Street to 

provide water storage for fire protection and improve system pressures.  The tank was 

constructed in 1973 by Caldwell and has a head range of 14.25 feet. The tank meets 

Insurance Services Office (ISO) standards for firefighting protection within the recommended 

range of two (2) to four (4) hours. A formal inspection of the tower’s condition was completed 

by Dixon Engineering in 2023. This inspection recommended an estimated $558,000 in repair 

and improvement work. The most critical aspects of this work were the internal structural 

repair, along with external and internal repainting, and would end up costing around 

$410,000.  

 

2.0.2.4 Water Meters and Customers  

The City has 895 metered connections. There are 70 meters for municipal use that are exempt 

from being charged. Table 8 below details the City’s existing active water meters by use. 

 

Table 8. Summary of Existing Active Water Meters by Size 

User Type # of Meters % of System  

Residential 726 81.1 

Commercial 89 10.0 

Municipal/Exempt 70 7.8 

Industrial 9 0.1 

Unknown 1 0.0 

Total 895 100.0 
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2.0.2.5 Emergency Connections  

The nearest water distribution systems to the City of Bangor are in Covert, MI (7 miles), Hartford, 

MI (9 miles), and Bloomingdale, MI (11 miles). These systems are too far away to be used as a 

logical emergency connection. Instead, the City depends on the usage of four (4) out of the 

five (5) of its wells, keeping one well unused but on standby as an emergency well.  

 

Should all wells not be available for potable water in an emergency situation, Bangor will utilize 

bottled water for its customers, plus contract with a water hauler for additional sources.  

 

2.0.2.6 Water Quality 

Water Quality Reports are created annually and made available to the public via the City’s 

website. Water Quality Reports from 2020, 2021, and 2023 can be found in Appendix A.  

 

3. Population and Customers  

3.0.1 Population Data and Projections  
The Southwest Michigan Planning Commission (SWMPC) creates a State of the Region Report 

to examine demographics and performance of Southwest Michigan Counties. The latest 

report was released in 2013. Utilization of this comprehensive report was key for determining 

population projections for the City of Bangor, the surrounding Township, and the County as a 

whole. Additionally, a 2012 report from SWMPC entitled “Southwest Michigan Comprehensive 

Economic Development Strategy” was utilized for population projections.  

 

Conclusions from these reports were a near-zero population change in the coming years for 

Cities within Van Buren County. Villages are expected to experience slight population 

declines, while Townships will see slight population increases. This will result in modest 

population growth for the county, as seen in Table 9 below.  

 

The projections shown in Table 9 are based on the reports referenced above which are 

included in Appendix B. Given the SWMPC's projected flat growth of Cities in Van Buren 

County, a growth rate of 0.25% was assumed to show minor growth in the coming years. 

Because of the minimal developable land within the city, there is little room for population 

growth.  

 

Table 9. City of Bangor Population Data and Projections 

Population 
Historical Data Projected Data 

2010 2020 % Change 2025 2030 2035 2043 

City of Bangor 1,885 2,006 6.9% 2,031 2,056 2,082 2,124 

Van Buren County 76,258 75,658 -0.9% 83,652* 85,053* 85,002* N/A 
* = projections from 2012 Southwest Michigan Comprehensive Economic Development Strategy 
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3.0.2 Top Water Users 
Table 10 below shows the top water consumers in the water system for 2022. The area is rich in 

agriculture, specifically in various fruits such as apples and blueberries.  

 

Table 10. 2022 Top Water Consumers in the City of Bangor System  

 Company 
2022 Company Water 

Usage (Gallons) 

Marrone Michigan Manufacturing 744,844 

Freestone Pickle 260,779 

Getman Corporation 134,830 

Green Sprout 52,359 

 

4. Historic and Existing Demands 
Water demand is the volume of water consumed by users over a given period of time. It can 

be defined in many terms, including average daily, maximum daily, and peak instantaneous 

demand, as further explained below.  

 

The average daily demand is calculated by dividing the total water consumed by the 

community over a calendar year and dividing it by 365 days. Total consumption is derived 

from the year-end pumpage reports.  

 

The maximum daily demand observed in a year is typically recorded in a water supply’s year-

end pumpage report. If the maximum daily water use recorded in a year is not known, a 3x 

multiplier is applied to the average daily demand.  

 

The peak instantaneous demand represents the peak demand a water supply may face in a 

short period of time. EGLE guidance assumes the peak instantaneous demand is four times the 

maximum day demand. 

 

4.0.1 Well Pump Production Data 
Production history from 2012 through 2023 is displayed in Table 11 on the following page.  
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Table 11. City of Bangor Historical Water Production in Million Gallons (MG) 

Year Well 3 Well 7 Well 8 Well 9  
Total Water 

Pumped  

% Change from 

Previous Year  

2012 

Data not available 

64.5 - 

2013 76.7 +16 

2014 58.6 -31 

2015 11.5 12.5 18.7 14.5 57.2 -3 

2016 6.2 10.6 19.1 20.3 56.1 -2 

2017 7.8 11.1 21.7 14.8 55.4 -1 

2018 6.7 10.7 26.5 12.2 56.2 +1 

2019 5.1 11.7 25.5 10.1 52.4 -7 

2020 8.9 12.2 17.0 17.2 55.3 +5 

2021 13.6 4.5 10.8 23.9 52.7 -5 

2022 15.4 4.5 19.7 16.5 56.2 +6 

2023 17.5 12.6 16.1 19.1 65.3 +16 

 

The average annual water pumped since 2012 is 58,883,333 gallons. It should be noted that in 

2023, extensive testing of hydrants and valves occurred for both the Water Asset Management 

Plan and Reliability Study. Additionally, Bangor’s water storage tank was completely drained 

and inspected. These two activities resulted in a higher-than-normal year for water usage but 

is not reflective of any population or business growth in Bangor.  Table 12 below shows 

Bangor’s historic average daily and maximum daily demands. 
 

Table 12. City of Bangor Historical Water Demands   

Year 
Average Daily 

Demand (gallons) 

Maximum Daily Demand 

(3x multiplier) (gallons) 

Maximum Daily Demand 

(recorded value) (gallons) 

2019 143,562 430,685 

N/A 2020 151,507 454,521 

2021 144,384 433,151 

2022 153,973 461,918 858,000 (5.6x) 

2023 178,904 536,712 1,286,000 (7.2x) 

 

Bangor’s present peak instantaneous demand is based on 2023 data: 

 

Peak Instantaneous demand = 4 * Maximum Daily Demand = 4 * 536,712 = 2,146,848 gallons / 

1,440 minutes = 1,491 gallons per minute  
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5. Projected Future Demands 
Utilizing an assumed growth rate of 0.25% per year as previously described in Section 3.0.1, 

projections were similarly applied to water demands in the city as shown in Table 13 below.  

 

The maximum daily demand is based on the measured value of three (3) times average daily 

demand per EGLE guidance. Additionally, EGLE recommends a six (6) times multiplier for 

maximum hourly demands, and four (4) times the maximum daily demand to obtain peak 

instantaneous demands. 

 

It should be noted that “current” data utilized for future demands was 2022 pumped data, as 

2023 values were significantly higher due to hydrant flushing and water tower draining 

activities.  

 

Table 13. City of Bangor Projected Water Demands 

Year 

Demand Projections 

Annual 

Demands 

(gallons) 

Average 

Daily 

(gallons) 

Average 

Daily 

(gpm) 

Maximum 

Daily 

(gpm) 

Maximum 

Hourly 

(gpm) 

Peak 

Instantaneous 

Demand (gpm) 

2022 (utilized as 

“current” 2024 data) 
56,200,000 153,972 107 321 642 1,283 

2029 (5-Year) 56,906,021 155,906 108 325 650 1,299 

2044 (20-Year) 59,077,749 161,856 112 337 674 1,349 

 

A 0.25% growth rate over 20 years yields a future annual demand of over 59 million gallons for 

Bangor. This population growth rate translates to modest increases in pumped water for 

Bangor residents and businesses. As further discussed in Section 6 below, these demands and 

projections were inputted in WaterGEMS software to ensure 5- and 20-year demand scenarios 

would be adequately served by Bangor’s water system.  

 

5.0.1 Firm Capacity 
The Michigan Safe Drinking Water Act (Act 399, PA 1976) requires municipal systems to provide 

sufficient capacity to meet the approved finished water supply requirements. Firm capacity 

refers to the production capability of a water system with the largest pump or treatment train 

out of service. As previously mentioned in Table 3, Bangor’s firm capacity based on 2023 pump 

inspections is 1,200 GPM. Well 8 produces 570 gpm and would be the largest well out of 

service.  
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Table 14. City of Bangor Firm Capacity Analysis  

Year 

Firm 

Capacity 

(gpm)  

Maximum 

Daily 

(gpm) 

Peak 

Instantaneous 

Demand (gpm) 

2022 (utilized as 

“current” 2024 

data) 1,200  

321 1,283 

2029 (5-Year) 325 1,299 

2044 (20-Year) 337 1,349 

 

EGLE guidance requires firm capacity to be compared against maximum daily demands and 

peak instantaneous demands. When compared against maximum daily demands in Table 14 

above, which is already three times the average daily demand, firm capacity is well above 

any maximum demands expected in the 20 years.  

 

When firm capacity is compared against calculated peak instantaneous demands, 

calculated peak numbers are slightly higher than firm capacity. Peak instantaneous demands 

are four times the maximum daily demands, which are three times the average daily 

demands. Overall, this equates to 12 times the average daily demand from known data in 

Bangor. Even if this peak instantaneous demand value were to be reached at any given 

moment in the coming 20 years, Bangor would have three wells plus their ground storage tank 

to supply water.  

 

Table 14 above indicates that the system is set up for the coming years and should be well-

served unless supply issues arise and/or unpredicted growth occurs.  

 

6. Hydraulic Analysis 
Bentley’s WaterGEMS modeling software was utilized for modeling Bangor’s water system. GIS 

data from their water system was used to input the City’s water system, including information 

such as age, material, diameter, and geometry.  

 

6.0.1 Model Inputs, Setup, and Calibration 

6.0.1.1 Base Physical Data in WaterGEMS 

The City of Bangor in collaboration with Abonmarche reviewed and updated their water 

distribution system in GIS in 2023, allowing for the most accurate water system to be the 

baseline for the water model. Any unknown water main sizes were determined by checking 

record drawings and turning valves, counting the number of turns to correlate with main size. 

Any unknown water main ages were determined by checking age on hydrants for a relative 

age range of the connected main. Unknown water main materials were interpolated based 

on surrounding mains.  

 

In addition to water distribution assets, pump data was inputted into WaterGEMS to allow 

simulation of the water system. Pump curves were established based on recent inspections in 
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order to show real-world conditions. Similarly, the City’s ground storage tank was inputted into 

WaterGEMS, including operating water levels, elevations, and storage capacity.  

 

6.0.1.2 Demands 

In addition to accurately modeling physical conditions of the water system in WaterGEMS, 

inputting accurate demands is crucial to a well-modeled system. Bangor’s water demands 

were inputted into the software based on recorded data from 2022 & 2023. Demands were 

divided among the system’s 364 junctions, which are points between each water main 

segment. This simulates the demands seen across the City’s 895 customers. Top users were 

manually inputted at their physical location to ensure demands were accurately shown in 

those areas of town. Additionally, demands were spread throughout the day in a diurnal 

curve, which represents water usage throughout a typical 24-hour day for a typical 

community. Higher usage values in the morning hours of 6 to 9 AM and evening hours of 5 to 

10 PM were inputted for accuracy.  

 

When modeling the 5- and 20-year scenarios, demands were updated per junction based on 

the assumed 0.25% growth rate per year for the coming 20 years. This ensured all assumptions 

about Bangor’s growth were incorporated into the model.  

 

6.0.1.3 Hydrant Field Tests 

In late 2023, Abonmarche staff performed 10 hydrant tests throughout the City of Bangor for 

use in calibrating the Bangor WaterGEMS model. Tests were selected on mains of different size, 

age, material, and physical location to obtain a representative sample. Table 15 below shows 

the age, material, and diameter of the mains on which hydrants were tested.  Table 16 and 

Figure 4 on page 15 shows the 10 tests selected with their results.  

 

Table 15. Selected Hydrant Tests – Water Main Information  

Test 

Number 
Test Location  

Water Main 

Installation 

Year  

Water 

Main 

Material 

Water Main 

Diameter 

(inches) 

1 Industrial Park Rd 1980 
Ductile 

Iron 
10 

2 S Walnut St 1952 

Cast Iron 

8 

3 W High St 1948 6 

4 Greenhouse Rd 1972 6 

5 Cherry Ct 1955 6 

6 Hamilton Ave 1913 4 

7 W Cass St 1962 6 

8 W Monroe St 1913 8 

9 M 43 1971 8 

10 Cemetery Rd 1972 10 
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Table 16. Selected Hydrant Tests for Model Calibration 

Test 

Number 

Test 

Location  

Residual/Test 

Hydrant 

Number  

Flow 

Hydrant 

Number 

Static 

Pressure at 

Residual 

Hydrant 

(PSI) 

Residual 

Pressure at 

Residual 

Hydrant 

(PSI) 

Observed 

Flow at 

Flow 

Hydrant 

(GPM) 

Calculated 

Flow at 20 

PSI at Flow 

Hydrant 

(GPM) 

1 
Industrial 

Park Rd 
31 32 64 36 888 1,133 

2 S Walnut St 123 124 72 24 597 623 

3 W High St 59 60 64 43 856 1,276 

4 
Greenhouse 

Rd 
3 2 70 22 581 594 

5 Cherry Ct 17 18 64 40 904 1,254 

6 
Hamilton 

Ave 
84 8 70 54 1,007 1,863 

7 W Cass St 85 40 64 53 872 1,843 

8 
W Monroe 

St 
103 104 70 58 1,007 2,176 

9 M 43 73 72 58 49 822 1,789 

10 
Cemetery 

Rd 
65 63 72 64 1,163 3,194 

 

 

Figure 4. Hydrant Test Locations  
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6.0.1.4 Calibration 

Water Gems uses a “Darwin Calibrator” in order to calibrate the system based on AWWA field 

hydrant tests performed. Residual pressures observed while the hydrant is flowing are inputted 

as a Hydraulic Grade Line (HGL) in Darwin Calibrator. Flows outputted at the hydrant are 

additionally inputted. The Calibrator tool utilizes two main parameters to match model 

conditions to the inputted fire flows: C-factors (internal roughness of pipes) and demands in 

the system. The calibrator is able to run 10,000 scenarios to match the model’s HGL to the field-

observed HGL by changing the two parameters.  

 

Limits were set in the program to control how much the C-factors and demands could be 

modified. C-factor upper and lower limits were based on water main age and material, and 

demand limits were set based on historic data to establish realistic high and low points. 

 

It is preferrable to have HGL model and field values calibrated within 9% of each other; Table 

17 below shows the results in the Bangor model. The average variance at all 10 test locations 

was -1.88%, indicating an acceptable calibrated system.  

 

Table 17. Model Calibration Results  

Test 

Number 

Residual/Test 

Hydrant 

Number  

Flow 

Hydrant 

Number 

Measured 

Hydraulic 

Grade Line (ft) 

Modeled 

Hydraulic 

Grade Line (ft) 

Percent 

Variance % 

1 31 32 743.16 687.11 -7.54% 

2 123 124 721.44 773.58 7.23% 

3 59 60 761.33 740.10 -2.79% 

4 3 2 704.82 745.11 5.72% 

5 17 18 753.40 753.04 -0.05% 

6 84 8 784.74 746.23 -4.91% 

7 85 40 790.43 758.71 -4.01% 

8 103 104 788.98 752.21 -4.66% 

9 73 72 796.19 778.08 -2.27% 

10 65 63 800.84 757.06 -5.47% 

 

6.0.2 Results  
Once the Darwin calibrator has produced an acceptable scenario, the modified C-factors 

and demands were applied and a calibrated scenario was established. This calibrated 

scenario is the basis for simulating current fire flow conditions, 5-year conditions, and 20-year 

conditions. 

 

6.0.2.1 Current Conditions  

Fire flow conditions were simulated City-wide, with minimum pressures of 20 PSI. Results of the 

WaterGEMS Fire Flow simulation showed that, with the exception of three areas in town, flows 

between 1,000 to 2,000 gpm would occur throughout Bangor. Please refer to Appendix C for 

the results table of fire flows for current conditions. Simulation of current conditions with fire 
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flows showed areas less than 1,000 GPM, which formed the basis of 5-year capital 

improvement plans, as described in 6.0.2.2 below.  

 

6.0.2.2 5-Year Improvements 

Once the current year calibrated scenario was run with fire flow simulation, a 5-year scenario 

was created that reflected 2029 demands and looked to fix areas less than 1,000 GPM. The 

three areas in town identified had fire flows less than 300 gpm and are likely due to undersized 

water main, dead ends, and older pipe with lower C values. Scenarios 1, 2, and 3 described 

below were identified for improvements:  

 

1. Washington Street & Alley directly south of Washington Street  

o West of Lincoln Street, records indicate these two dead-end segments of water 

main are 2” steel. 

▪ Dead end junction observed 189 GPM on Washington St 

▪ Dead end junction observed 213 GPM on alley  

 

2. Charles Street Dead End  

o East of Maple Street, water main on Charles Street dead ends just west of North 

Center Street per available records. Water Main on this segment is 2” steel with 

an unknown installation date.  

▪ Dead end junction observed 230 GPM on Charles St 

Junction 

J-264 

Junction 

J-267 

Hydrant 

H-125 

Junction 

J-276 
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3. North Street Dead End  

o Between First St and N Center St, there is a 2” steel line on North Street that likely 

feeds homes on this stretch.  

▪ Dead end junction observed 216 GPM on North St 

 

The three areas above were modified in the 5-year scenario in WaterGEMS to be replaced 

with 8-inch ductile iron water main and loop into nearby connecting points, eliminating dead 

ends. Table 18 below shows the fire flow results currently and after implementing changes:  

 

Table 18. Observed Flow Changes, 5-Year Scenarios 

Area 
Hydrant/Valve 

Number 

Current Observed 

Flow, 20 PSI (gpm) 

5-Year Observed Flow with 

Improvements, 20 PSI (gpm) 

1. Washington 

Street 

H-125 1,214 1,899 

J-264 213 1,898 

J-267 189 1,899 

2. Charles 

Street 
J-276 230 1993 

3. North Street J-322 216 

N/a – pipe to be capped 

and service lines switched 

to water main to north 

 

The three areas above were added to the 5-Year Capital Improvements plan in order to 

improve fire flows.  

 

6.0.2.3 20-Year Improvements  

Results of the currently calibrated system showed that fire flows of at least 1,000 gpm were 

observed throughout the system, with the exception of the scope identify for 5-year 

improvements. For 20-year scoping, dead end mains, undersized mains, and pipes with low C-

factors (past useful life) were considered for possible improvements. Scenarios 4, 5, and 6 were 

analyzed for possible improvements to the system:  

 

 

 

Junction 

J-322 
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4. Monroe Avenue  

o Between Center Street and Randolph Street, there is a 4-inch 1952 cast iron 

main. Monroe west of Center has 8-inch water main, and Monroe east of 

Randolph has 6-inch water main. This portion of the main is centrally located in 

the city’s system and appears to be a bottleneck.  

 

Table 19 on the following page shows the effects of upsizing this stretch of water main to 8-

inch ductile iron. Although fire flows are already adequate here, the hydrant & junction near 

the center of the stretch show improvements of almost 500 gpm after upsizing. Additionally, 

this stretch of main is likely slated for replacement from an asset management standpoint due 

to its size and age. As such, Monroe Street was added to the 20-Year CIP.  

 

5. Greenhouse Road 

o Greenhouse Road in the northwest portion of the city has one of the longest 

dead-end mains. Hydrant H-143 at the end has a current fire flow capacity of 

1,097 gpm at 20 PSI. The main is 6-inch cast iron from 1971. Looping could occur 

by running water main southwest to water main under M-43, but the 

environmental impacts during construction under the Black River and 

surrounding forest appear greater than any fire flow improvements.  

Hydrant 

H-110 

Junction 

J-226 

Junction 

J-223 

Hydrant 

H-143 
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A 20-year scenario was run that upsized water main from 3rd Street to Greenhouse road to 8-

inch ductile iron. Table 19 on the following page shows modest gains in fire flows at the end of 

the line. However, these improvements were not enough to merit inclusion on the 20-year CIP; 

as such, Scenario 5 was not included on the final CIP list.  

 

6. Industrial Drive   

o Industrial Drive in the southwest portion of the city has many large water users 

and has a dead end.  

 

Hydrant 

H-37 

Junction 

J-38 

Hydrant 

H-32 

10-inch Water 

Main Loop 

Modeled 
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A 10-inch ductile iron water main loop on 60th Street was modeled to consider possible 

improvements in flow. Table 19 below shows gains in flows ranging from 78 to 245 GPM. 

Discussions with business owners have revealed concerns with water quality due to the dead-

end water main on Industrial Drive. Looping of water main on 60th Street was included in the 

20-year CIP as a solution to water quality and potential future expansion of businesses along 

this corridor. 

 

Table 19. Observed Flow Changes, 20-Year Scenarios 

Area 
Hydrant/Valve 

Number 

Current Observed 

Flow, 20 PSI (gpm) 

20-Year Observed Flow with 

Improvements, 20 PSI (gpm) 

4. Monroe 

Street 

J-226 1,988 2,012 

H-110 1,516 2,015 

J-223 1,875 2,008 

5. Greenhouse 

Road 
H-143 1,097 1,407 

6. Industrial 

Drive 

H-32 1,410 1,655 

J-38 1,633 1,711 

H-37 1,464 1,662 

 

7. Proposed Improvement Plan 
Construction cost estimates were developed for both 5- and 20-year improvements identified 

in Section 6 above. Estimated construction costs in Tables 20 and 21 include complete street 

replacement items and consideration of nearby utility replacements. It is recommended that 

a “dig-once” philosophy be implemented with capital improvements due to high costs, 

construction impacts, and conditions of the City’s sewer and road systems. 

 

7.0.1 5-Year Improvements Plan 
The three areas identified in Section 6.0.2.2 above were placed on the 5-year capital 

improvement plan and are summarized in Table 20 below. Full estimates can be found in 

Appendix D. A 3% inflation factor was applied to consider costs at the end of the 5-year 

timeframe in 2029. 

Table 20. Proposed 5-Year CIP Projects 

Project 

Number 
Project 

Estimated 2024 Construction 

Cost (includes contingency 

& engineering) 

Estimated 2029 Construction 

Cost (includes contingency 

& engineering) 

1 

Washington Street; 

Alley south of 

Washington Street 

$756,000 $876,000 

2 
Charles Street Dead 

End 
$291,000 $337,000 

3 
North Street Dead 

End 
$42,000 $49,000 

Total $1,089,000 $1,262,000 
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7.0.2 20-Year Improvements Plan 
Table 21 below shows the construction cost estimate for replacement of 4-inch 1952 cast iron 

water main on Monroe Street from Center to Randolph Street with 8-inch ductile iron water 

main. Additionally, looping of 60th Street from County Road 378 to Industrial Drive was 

included. A 3% annual inflation factor was applied to consider costs at the end of the 20-year 

timeframe in 2044. 

 

Table 21. Proposed 20-year CIP Projects 

Project 

Number 
Project 

Estimated Construction Cost 

(includes contingency & 

engineering) 

Estimated 2044 Construction 

Cost (includes contingency 

& engineering) 

1 

Monroe Street – 

Center to Randolph 

Streets 

$835,000 $1,508,000 

2 

60th Street – County 

Road 378 to Industrial 

Drive  

$2,071,000 $3,740,000 

Total $2,906,000 $5,248,000 

 

8. Conclusions 
The vast majority of Bangor’s water distribution system has access to at least 1,000 gallons per 

minute for fire-fighting situations. Additionally, the system has adequate pressures and flows to 

serve everyday demands currently and for the coming 20 years.  

 

The few areas identified in the system with fire fighting flows less than 1,000 gpm were slated 

for 5-year improvements, and 20-year recommendations came from analysis of potential 

weak points in the system. These improvements will help eliminate undersized mains, dead 

ends, and bottlenecks to improve flows in the overall system.  
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Population Vitality Overview

Population Vitality Overview
Th e Population Vitality section covers information on 
total population, migration, age, household size, and race. 
In particular, the Population Vitality section examines the 
following indicators:

4.1.1  Historical County and Municipal Total 
Population, 1950-2010

4.1.2.  County Comparison Bar Charts of % Population 
Change, 2000-2010                        

4.2.1  Maps of County In-Migration and Out-Migration, 
2005-2009 

4.2.2  Detailed County Distributions of Net Migration 
by Age, Education, and Income Categories, 2006-
2010

4.2.3  County Comparison Bar Charts of Net Migration 
by Age, Education, and Income Categories, 2006-
2010

4.2.4 County Net Migration Line Charts, 2001-2009 

4.2.5  Map of Net Intercounty Domestic Migration of 
Individuals with Bachelor’s Degrees or Higher in 
Southwest Michigan, 2006-2010

4.2.6  Map of Net Total Intercounty Domestic 
Migration, in Southwest Michigan, 2006-2010. 

4.3.1  Population of the 3 Counties and US Population 
Proportions by Age and Sex, 2000 and 2010

4.3.2 County Comparisons of Age Groups, 2010.

4.3.3 Map of Median Age by Census Tract, 2010

4.4.1  County Comparisons of Average Household Size, 
2006-2010

4.4.2 Historical Average Household Size, 1970-2010

4.4.3  Map of Average Household Size, by Census 
Tract, 2010

4.5.1  County Comparisons of Racial Composition, 
2010

4.5.2  County Comparisons of Racial Residential 
Dissimilarity Indices, 2010

Total Population Overview
Between 2000 and 2010, Berrien County lost population 
at the second-highest rate of any of its twenty comparison 
counties. Van Buren County saw a small decrease in 
population, while Cass County actually gained population 
over that time. 

From 1950 to 2010, Berrien, Cass, and Van Buren 
Counties have all experienced an increase in the share of 
their population living in townships, and a decline in the 
share of their population living in cities and villages. 

Migration Overview
Between 2000 and 2010, Berrien and Cass Counties both 
experienced high net losses of their population ages 25-34, 
relative to their comparison counties. Berrien and Cass 
Counties also experienced net losses of their populations 
that had attained bachelor’s or degrees or higher and 
populations making more than $50,000 per year. In 
contrast, Van Buren County experienced net gains among 
all three of these populations. 

In an average year between 2005 and 2009, the vast 
majority of tax-fi lers who entered one of the three 
counties in the Southwest Michigan region previously 
fi led taxes in another county in Southwest Michigan, or 
in counties within the Detroit, Michiana and Chicago 
regions. Similarly, the vast majority of tax-fi lers who left 
the three-county region fi led their taxes in another county 
in Southwest Michigan, or in counties within the Detroit, 
Michiana or Chicago regions. 

Age 
Of the three counties, Van Buren County has the highest 
percentage of its population that is under the age of 18, 
and this percentage is higher than the fi gure for the entire 
United States. All three counties have lower percentages 
of their population that are between the ages of 25 and 44 
than for the United States as whole. In contrast, all three 
counties have a percentage of their population aged 65 and 
older that is higher than that of the nation, with Berrien 
County having the highest percentage of elderly residents 
in the region. 
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Berrien County has the smallest average household size 
in the three-county region. Th is average household size is 
consistent with Berrien County having a lower percentage 
of its households in families than either Cass or Van 
Buren County. Cass and Van Buren County each have 
a percentage of households in families higher than that 
of the United States. In addition, Berrien County has 
a greater percentage of single-person households than 
the United States as a whole and either of the two other 
counties. 

Each county has experienced a declining household size 
in 1970, and this trend continued for all three counties 
between 2000 and 2010. 

Race
All three counties have a higher percentage of their 
population that identifi es as White, and a lower percentage 
that identifi es as Hispanic/Latino, than the United States 
as a whole.  Berrien County has a higher percentage that 
identifi es as Black than the nation as a whole, while Cass 
and Van Buren have lower percentages. 

Th e dissimilarity index measures the level of residential 
racial segregation between groups. A higher index value 
indicates a greater degree of segregation.  For all three 
counties, the White/Hispanic dissimilarity index is lower 
than the index for the Black Population comparisons, 
indicating that Whites and Hispanics are less residentially 
segregated from each other than Blacks are from these 
groups. Berrien County has the highest Black/White and 
Black/Hispanic dissimilarity index of any county in its 
comparison group. 

Th is indicator illustrates long-term trends in the size of the population and its distribution throughout each county in 
the region. While all three counties have seen an absolute increase in population as compared with 1950, all three have 
experienced a continuous shift of that population away from the region’s cities and villages and into townships. Between 
1950 and 2010, the share of the total regional population that lived in townships increased by 18.8%. During the same 
time, the share that lives in cities decreased by 16.0%. 

During the decade between 2000 and 2010, Berrien County also experienced a decrease in township population, 
consistent with a decline in total county population over that time. 

http://www.swmpc.org/downloads/411.xls

Total Population Detailed Indicators

Total Population Detailed Indicators
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Total Population Detailed Indicators continued

Figure 4.1.1: Berrien County Population, 1950-2010
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Total Population Detailed Indicators continued

Figure 4.1.1: Cass County Population, 1950-2010
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Total Population Detailed Indicators continued

Figure 4.1.1: Van Buren County Population, 1950-2010
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Th is indicator measures relative population growth over 
the decade 2000-2010 through percent change. Counties 
with blue bars gained population over the decade, while 
those counties with red bars lost population. Berrien 
County experienced the second highest percentage decline 
in population within its comparison group, and Van Buren 

County also experienced a slight decrease in population 
over the decade. Yet the graphic also shows that population 
decline was not uniform throughout the region. Cass 
County actually gained population during the decade. 

http://www.swmpc.org/downloads/412.xls

 County Comparison Population Change %
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County Comparison Population Change % continued
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        Population and Household Trends Introduction 

Predictions of the future economic health of Southwest Michigan can be strongly informed by 

the historic population growth patterns of the region and the current population profile. Through 

the understanding of current trends, this strategy can better prepare decision-makers for regional 

changes in population age, location, and household makeup. Improving the economic health of the 

region is a common goal and requires policy makers to understand how changes in the region’s 

population will affect the opportunities for economic growth.   

This chapter provides detailed demographic information summarizing historic population 

growth, current population, regional and municipal population density, population forecasts, and 

current education attainment.  Southwest Michigan is comprised of Berrien, Cass, and Van Buren 

Counties and will, from this point in this report, be known as southwest Michigan.  

 

       Population Trends and Characteristics 

Population Growth 

Southwest Michigan is dominated by agricultural land uses. Population centers consist of 

smaller cities that disperse into rolling farms, orchards, and vineyards. Berrien and Van Buren 

Counties both have a high number of vacation homes on the Lake Michigan shoreline and while Cass 

County lacks Lake Michigan access, like the other two counties, it does have inland lakes with lake 

homes clustered near their shores.   

In 2010 the total population of southwest Michigan was 285,363.  Since 1950, southwest 

Michigan has gained 96,077 residents, 50.8 percent of its 1950 population. This growth has not been 

even or constant between 1950 and 2010. Like many parts of the Midwest, most of the population 

growth occurred during the post WWII era now known as the “baby boom.” By 2010 the population 

had fallen 4,465 persons or 1.5 percent since its peak in 2000. Population loss is not unknown to 

southwest Michigan as it has also occurred from 1980 to 1990. Since 1980, the population of 

southwest Michigan has not risen above 290,000 people or dropped below 280,000 people. 

71.7 percent of the population of southwest Michigan now resides in a Township, 20.2 percent 

resides in a City, and the final 8.2 percent resides in a Village. This is the greatest percentage and 

number of the southwest Michigan population residing in Townships ever in the history of the CEDS 

process. This has occurred while the total number of persons residing in southwest Michigan has 

decreased, accelerating the Townships’ growth of the relative share of the total southwest Michigan 

population.  

Berrien County has 55.0 percent of the total population of southwest Michigan. This is the 

lowest percentage in the history of the CEDS, down 7.2 percent from 1950 when the  
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Table 1: Population Counts for Southwest Michigan 1950-2010 

Jurisdiction 
Census 
1950 

Census 
1960 

Census 
1970 

Census 
1980 

Census 
1990 

Census 
2000 

Census 
2010 

% Change 
1950-
2010 

% Change 
2000-
2010 

Berrien County - 
Cities 

52,271 56,947 53,434 51,342 47,485 44,922 41,850 -19.9 -6.8 

Berrien County - 
Villages 

5,845 6,877 7,529 8,278 7,737 8,270 7,927 35.6 -4.1 

Berrien County - 
Remaining Townships 

59,647 88,169 102,912 111,656 106,158 109,266 107,036 79.4 -2.0 

Berrien County Total 
117,763 151,993 163,875 171,276 161,380 162,458 156,813 33.2 -3.5 

Cass County - Cities 
6,542 7,208 6,583 6,307 6,409 6,147 5,879 -10.1 -4.4 

Cass County - Villages 
3,517 4,359 4,781 4,649 4,514 4,478 4,532 28.9 1.2 

Cass County - 
Remaining Townships 

18,126 25,365 31,948 38,543 38,552 40,474 41,881 131.1 3.5 

Cass County Total 
28,185 36,932 43,312 49,499 49,475 51,099 52,292 85.5 2.3 

Van Buren County - 
Cities 

9,783 14,379 11,830 11,253 10,595 10,245 9,802 0.2 -4.3 

Van Buren County - 
Villages 

6,635 7,688 9,346 10,511 10,701 11,418 10,899 64.3 -4.5 

Van Buren County - 
Remaining Townships 

26,920 33,742 34,997 45,050 48,764 54,608 55,557 106.4 1.7 

Van Buren County 
Total 

43,338 55,809 56,173 66,814 70,060 76,271 76,258 76.0 0.0 

Southwest Michigan - 
Cities 

68,596 78,534 71,847 68,902 64,489 61,314 57,531 -16.1 -6.2 

Southwest Michigan - 
Villages 

15,997 18,924 21,656 23,438 22,952 24,166 23,358 46.0 -3.3 

Southwest Michigan - 
Remaining Townships 

104,693 147,276 169,857 195,249 193,474 204,348 204,474 95.3 0.1 

Southwest Michigan 
Total 

189,286 244,734 263,360 287,589 280,915 289,828 285,363 50.8 -1.5 
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percentage was the highest. Cass and Van Buren Counties have each increased 3.4 percent and 3.8 

percent respectively and each has their largest relative share of population in the history of the 

CEDS.  The growth in relative population was due to a loss in population over the last 10 years in 

Berrien County, with small amounts of growth in Cass and Van Buren Counties.  

Population Density 

Berrien County has the highest population density in southwest Michigan. Berrien County leads 

the region in the number of its square miles in cities and the average population density of those 

cities. Berrien County’s villages and townships have the highest average population density. Van 

Buren County has the second highest population density on average of its cities, villages, and 

townships. Cass County has the lowest population density on average of its cities, villages, and 

townships.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Population Projections 

Table 2: Population Density by County 2010 

  Total Square Miles Average Resident Per Square Mile 

Berrien County 568 276.2 

Cass County 523 100.1 

Van Buren County 574 132.8 

Table 3: Population Density by Municipal Type 2010 

  Land Area (sq. mi) 
Average Density of Municipal Type  

(Average Residents per sq. mi) 

Berrien County 

 
  

City 22.758 1698.166 

Village 7.808 1082.842 

Township 544.989 263.993 

Cass County 

 
  

City 4.464 1316.951 

Village 4.919 1024.832 

Township 518.100 104.956 

Van Buren County 

 
  

City 7.548 1291.893 

Village 13.260 772.063 

Township 566.775 115.894 
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Population projections are useful to help the discussion of potentially where those persons will 

locate themselves and how the changes in population centers will affect the economy. The following 

section documents population projections up to 2035 for each municipality in Berrien, Cass, and Van 

Buren Counties within several categories.1 In the next 25 years southwest Michigan is expected to gain 

13,925 persons, an increase of 4.9 percent. This growth is small and does not happen evenly across 

southwest Michigan.  Berrien County is projected to lose nearly 700 residents, while Cass will gain 

slightly less than 4,000 residents and Van Buren will gain the bulk of the increase at nearly 9,000 

residents.  

 

Table 4: Population Projections for Berrien, Cass, and Van Buren 
Counties 

  2010 2015 2020 2025 2030 2035 

Berrien County 156,813 159,315 156,512 156,099 156,054 156,117 

Cass County 52,292 52,701 53,287 54,203 55,338 56,169 

Van Buren County 76,258 79,593 81,566 83,652 85,053 85,002 

 

Table 5: Percent of Projected Population in County by Municipal Type (%) 
  2010 2015 2020 2025 2030 2035 

Berrien County           

City  25.9 25.7 25.8 25.6 25.4 25.2 

Village 4.9 4.8 4.8 4.8 4.8 4.8 

Township 69.2 69.4 69.4 69.6 69.8 70.0 

Cass County           

City  10.9 11.1 11.0 10.9 10.8 10.8 

Village 8.4 8.4 8.2 8.0 7.8 7.7 

Township 80.6 80.5 80.8 81.1 81.3 81.6 

Van Buren County           

City  12.3 11.9 11.9 11.9 11.9 11.8 

Village 13.7 13.6 13.4 13.3 13.3 13.2 

Township 74.0 74.6 74.7 74.8 74.9 75.0 

 

The story of population growth and decline continues the historic trend of populations leaving 

the traditional city and village centers and moving into adjacent townships. While the relative 

percentage of each county’s population living in townships is expected to grow, the growth is modest. 

Consequently, the population growth migration from mileages and cities While both types of 

municipalities are expected to lose relative share in population their loss is also modest.  Any large 

                                                            
1 Population projections are from REMI. 
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change of population location is not expected when population growth is low. One of the positive 

outcomes from this is its contribution to a stable real estate market in the upcoming decade. 

These trends of population migration to and from cities and townships are important to monitor 

and predict. Legacy costs of public infrastructure make up large percentages in any municipal budget. 

When population growth is slow for the region as a whole, intra-regional migration can cause population 

loss and growth between municipalities. For those municipalities that lose population, it can be difficult 

to maintain existing infrastructure. For those municipalities growing in population, new infrastructure 

may be built that then in the future could become costly to maintain. This problem is particularly salient 

in Michigan due to caps on property taxes on municipalities by the state. As larger shares of the 

population choose to live in townships, there is less tax revenue available to build and maintain the 

infrastructure needs of those populations. Additionally, adaptive reuse can be challenging because 

rarely does public infrastructure in residential areas have the capacity needed for industrial 

development. These legacy costs can syphon away much needed public funds that could support 

upgrades in infrastructure that support economic development goals beyond the support for residential 

growth.   

Historic Age Distribution 

 Between 1980 and 2010 the median age rose in the State of Michigan, Berrien, Cass, and Van 

Buren Counties. In each decade Berrien, Cass, and Van Buren County saw a median age increase of over 

three years. Cass and Berrien both had raises that were larger than the State of Michigan in each of the 

decades. Van Buren experienced the smallest increase in median age in all three decades and during the 

1980-1990 and 2000-2010 saw increases smaller that the State of Michigan as a whole. The differences 

from the overall trends of the State of Michigan are small. The differences in the trends between  

Berrien, Cass, and Van Buren Counties are also small, but have remained consistent since 1990. Cass 

County has the highest median age and experiences higher jumps in that age each decade than Berrien 

County, who in turn has a higher age and higher jumps than Van Buren County.  

 

Table 6: Median Age, 1980-2010 

 
1980 1990 2000 2010 

Berrien County 29.5 33.6 37.4 41 

Cass County 30.5 34.4 38.5 42.6 

Van Buren County 29.7 33.3 36.6 39.8 

Southwest Michigan 29.7 33.7 37.2 NA 

Michigan 28.8 32.6 35.5 38.9 
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Fire Flow Node FlexTable: Fire Flow Results Table
Pressure

(Residual Lower
Limit)
(psi)

Fire Flow
(Available)

(gpm)

Fire Flow
(Needed)

(gpm)

Fire Flow
Status

Satisfies Fire
Flow

Constraints?

Label

20189.47621,000.0000FailedFalseJ-267

20213.32951,000.0000FailedFalseJ-264

20216.40081,000.0000FailedFalseJ-322

20230.85161,000.0000FailedFalseJ-276

201,097.47721,000.0000PassedTrueH-143

201,099.21681,000.0000PassedTrueJ-376

201,183.24321,000.0000PassedTrueH-144

201,184.75571,000.0000PassedTrueJ-375

201,214.35131,000.0000PassedTrueH-125

201,214.44781,000.0000PassedTrueJ-266

201,284.53701,000.0000PassedTrueH-20

201,287.64471,000.0000PassedTrueJ-296

201,294.01971,000.0000PassedTrueJ-355

201,306.50991,000.0000PassedTrueHydrant 2 - Flow

201,309.34241,000.0000PassedTrueJ-354

201,345.95621,000.0000PassedTrueJ-347

201,381.01221,000.0000PassedTrueH-17

201,385.06701,000.0000PassedTrueJ-299

201,405.99511,000.0000PassedTrueH-16

201,408.81911,000.0000PassedTrueJ-298

201,410.57021,000.0000PassedTrueH-32

201,415.90101,000.0000PassedTrueGetman Corporation

201,416.13991,000.0000PassedTrueJ-1

201,419.00621,000.0000PassedTrueH-33

201,419.50881,000.0000PassedTrueJ-331

201,421.15561,000.0000PassedTrueJ-382

201,421.66651,000.0000PassedTrueJ-2

201,427.89441,000.0000PassedTrueHydrant 3 - Test

201,427.97251,000.0000PassedTrueJ-353

201,430.02171,000.0000PassedTrueH-43

201,432.96341,000.0000PassedTrueH-34

201,433.03961,000.0000PassedTrueJ-3

201,433.81301,000.0000PassedTrueJ-28

201,433.95631,000.0000PassedTrueJ-379

201,434.85961,000.0000PassedTrue
Marrone Michigan
Manufacturing

201,434.99161,000.0000PassedTrueJ-384

201,435.18931,000.0000PassedTrueGreen Sprout

201,442.67431,000.0000PassedTrueHydrant 32 - Flow

201,442.75571,000.0000PassedTrueJ-4

201,453.11381,000.0000PassedTrueHydrant 31 - Test

201,453.18371,000.0000PassedTrueJ-5

201,462.52611,000.0000PassedTrueJ-44

201,464.43051,000.0000PassedTrueH-37

201,464.48141,000.0000PassedTrueJ-6

201,466.05461,000.0000PassedTrueJ-297

201,474.30471,000.0000PassedTrueH-38
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Fire Flow Node FlexTable: Fire Flow Results Table
Pressure

(Residual Lower
Limit)
(psi)

Fire Flow
(Available)

(gpm)

Fire Flow
(Needed)

(gpm)

Fire Flow
Status

Satisfies Fire
Flow

Constraints?

Label

201,474.35601,000.0000PassedTrueJ-7

201,480.81841,000.0000PassedTrueH-7

201,480.88771,000.0000PassedTrueH-39

201,481.82011,000.0000PassedTrueJ-330

201,483.01551,000.0000PassedTrueJ-45

201,484.50231,000.0000PassedTrueJ-8

201,495.16891,000.0000PassedTrueH-40

201,495.24001,000.0000PassedTrueJ-9

201,497.25671,000.0000PassedTrueH-41

201,500.68351,000.0000PassedTrueH-87

201,504.69801,000.0000PassedTrueJ-10

201,505.06511,000.0000PassedTrueJ-233

201,506.76601,000.0000PassedTrueJ-244

201,507.31741,000.0000PassedTrueJ-11

201,507.62331,000.0000PassedTrueJ-307

201,509.99411,000.0000PassedTrueH-6

201,511.56841,000.0000PassedTrueJ-27

201,512.10191,000.0000PassedTrueH-42

201,512.13561,000.0000PassedTrueJ-26

201,512.64481,000.0000PassedTrueJ-308

201,516.18651,000.0000PassedTrueH-110

201,519.01511,000.0000PassedTrueJ-227

201,525.67831,000.0000PassedTrueH-44

201,528.42711,000.0000PassedTrueJ-360

201,530.82401,000.0000PassedTrueJ-29

201,534.61271,000.0000PassedTrueH-46

201,540.12071,000.0000PassedTrueJ-337

201,540.76051,000.0000PassedTrueJ-30

201,541.67441,000.0000PassedTrueJ-12

201,542.59521,000.0000PassedTrueJ-352

201,542.59561,000.0000PassedTrueH-3

201,550.47071,000.0000PassedTrueJ-309

201,556.02911,000.0000PassedTrueJ-310

201,564.38441,000.0000PassedTrueJ-13

201,566.01401,000.0000PassedTrueH-4

201,567.60191,000.0000PassedTrueJ-193

201,572.54021,000.0000PassedTrueJ-311

201,583.89881,000.0000PassedTrueH-81

201,589.86601,000.0000PassedTrueJ-31

201,590.94601,000.0000PassedTrueJ-270

201,591.35171,000.0000PassedTrueJ-271

201,591.60631,000.0000PassedTrueJ-192

201,594.23191,000.0000PassedTrueH-128

201,595.12411,000.0000PassedTrueH-47

201,596.33061,000.0000PassedTrueJ-272

201,604.89231,000.0000PassedTrueJ-14

201,616.90671,000.0000PassedTrueJ-245
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Fire Flow Node FlexTable: Fire Flow Results Table
Pressure

(Residual Lower
Limit)
(psi)

Fire Flow
(Available)

(gpm)

Fire Flow
(Needed)

(gpm)

Fire Flow
Status

Satisfies Fire
Flow

Constraints?

Label

201,618.13891,000.0000PassedTrueH-127

201,621.46901,000.0000PassedTrueJ-273

201,623.94291,000.0000PassedTrueJ-36

201,625.48241,000.0000PassedTrueH-45

201,633.60331,000.0000PassedTrueJ-38

201,633.90871,000.0000PassedTrueH-129

201,633.98681,000.0000PassedTrueJ-35

201,637.88771,000.0000PassedTrueJ-269

201,643.64031,000.0000PassedTrueH-54

201,648.39441,000.0000PassedTrueJ-249

201,649.15301,000.0000PassedTrueJ-329

201,650.22841,000.0000PassedTrueH-50

201,653.63711,000.0000PassedTrueJ-34

201,656.06191,000.0000PassedTrueH-18

201,656.41301,000.0000PassedTrueH-48

201,658.05871,000.0000PassedTrueH-8

201,659.09971,000.0000PassedTrueJ-300

201,661.29211,000.0000PassedTrueH-86

201,662.30991,000.0000PassedTrueJ-326

201,662.60071,000.0000PassedTrueHydrant 60 - Flow

201,662.80701,000.0000PassedTrueH-118

201,663.28871,000.0000PassedTrueJ-306

201,664.75561,000.0000PassedTrueJ-246

201,665.42441,000.0000PassedTrueJ-15

201,666.15111,000.0000PassedTrueH-10

201,666.20901,000.0000PassedTrueJ-305

201,666.23511,000.0000PassedTrueJ-367

201,669.57871,000.0000PassedTrueJ-325

201,670.26371,000.0000PassedTrueJ-327

201,677.00151,000.0000PassedTrueH-132

201,677.65341,000.0000PassedTrueJ-238

201,678.43011,000.0000PassedTrueH-53

201,681.09161,000.0000PassedTrueH-120

201,682.77601,000.0000PassedTrueJ-328

201,686.31101,000.0000PassedTrueJ-39

201,688.77431,000.0000PassedTrueJ-229

201,692.24851,000.0000PassedTrueJ-188

201,697.47331,000.0000PassedTrueH-134

201,700.92581,000.0000PassedTrueH-19

201,704.32351,000.0000PassedTrueJ-324

201,704.46861,000.0000PassedTrueJ-77

201,706.36621,000.0000PassedTrueJ-359

201,706.54061,000.0000PassedTrueH-49

201,708.66531,000.0000PassedTrueHydrant 59 - Test

201,709.19891,000.0000PassedTrueJ-361

201,709.33941,000.0000PassedTrueJ-40

201,711.83421,000.0000PassedTrueJ-33
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Fire Flow Node FlexTable: Fire Flow Results Table
Pressure

(Residual Lower
Limit)
(psi)

Fire Flow
(Available)

(gpm)

Fire Flow
(Needed)

(gpm)

Fire Flow
Status

Satisfies Fire
Flow

Constraints?

Label

201,712.49981,000.0000PassedTrueJ-304

201,714.38921,000.0000PassedTrueJ-16

201,714.73271,000.0000PassedTrueJ-41

201,715.51861,000.0000PassedTrueJ-374

201,718.33721,000.0000PassedTrueJ-76

201,721.76481,000.0000PassedTrueJ-250

201,724.74961,000.0000PassedTrueJ-323

201,724.77751,000.0000PassedTrueH-9

201,726.29651,000.0000PassedTrueH-52

201,729.07341,000.0000PassedTrueH-51

201,729.52541,000.0000PassedTrueJ-17

201,730.44471,000.0000PassedTrueJ-78

201,731.61711,000.0000PassedTrueJ-25

201,732.30601,000.0000PassedTrueJ-21

201,733.54101,000.0000PassedTrueJ-19

201,734.03691,000.0000PassedTrueJ-20

201,735.25131,000.0000PassedTrueH-130

201,735.76901,000.0000PassedTrueJ-42

201,735.80081,000.0000PassedTrueJ-22

201,736.42301,000.0000PassedTrueH-60

201,736.44061,000.0000PassedTrueJ-220

201,736.54701,000.0000PassedTrueJ-23

201,739.46361,000.0000PassedTrueJ-268

201,741.63021,000.0000PassedTrueJ-75

201,743.14091,000.0000PassedTrueJ-258

201,743.48021,000.0000PassedTrueJ-251

201,745.61051,000.0000PassedTrueH-111

201,750.90531,000.0000PassedTrueH-133

201,751.34731,000.0000PassedTrueJ-219

201,755.99171,000.0000PassedTrueJ-79

201,758.69341,000.0000PassedTrueJ-218

201,759.86631,000.0000PassedTrueJ-257

201,761.52221,000.0000PassedTrueJ-221

201,768.09281,000.0000PassedTrueJ-32

201,769.31961,000.0000PassedTrueJ-228

201,769.32291,000.0000PassedTrueH-5

201,770.81041,000.0000PassedTrueH-131

201,772.74661,000.0000PassedTrueJ-256

201,773.47111,000.0000PassedTrueJ-312

201,777.17201,000.0000PassedTrueJ-255

201,778.53101,000.0000PassedTrueJ-320

201,779.69791,000.0000PassedTrueJ-321

201,783.82411,000.0000PassedTrueH-100

201,786.42441,000.0000PassedTrueJ-366

201,789.51991,000.0000PassedTrueJ-134

201,790.43961,000.0000PassedTrueHydrant 123 - Test

201,794.55711,000.0000PassedTrueJ-74
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Fire Flow Node FlexTable: Fire Flow Results Table
Pressure

(Residual Lower
Limit)
(psi)

Fire Flow
(Available)

(gpm)

Fire Flow
(Needed)

(gpm)

Fire Flow
Status

Satisfies Fire
Flow

Constraints?

Label

201,794.95781,000.0000PassedTrueH-12

201,796.13041,000.0000PassedTrueJ-362

201,796.32041,000.0000PassedTrueJ-73

201,797.39331,000.0000PassedTrueJ-363

201,803.75181,000.0000PassedTrueJ-313

201,807.32681,000.0000PassedTrueJ-314

201,811.93271,000.0000PassedTrueJ-346

201,816.60131,000.0000PassedTrueH-140

201,818.19731,000.0000PassedTrueJ-317

201,819.96361,000.0000PassedTrueHydrant 84 - Test

201,820.43631,000.0000PassedTrueJ-318

201,821.98951,000.0000PassedTrueHydrant 124 - Flow

201,823.58351,000.0000PassedTrueJ-319

201,824.68971,000.0000PassedTrueJ-53

201,824.88111,000.0000PassedTrueJ-290

201,825.82621,000.0000PassedTrueJ-133

201,826.14161,000.0000PassedTrueH-137

201,828.34971,000.0000PassedTrueH-63

201,828.52421,000.0000PassedTrueJ-72

201,829.23571,000.0000PassedTrueJ-348

201,831.08111,000.0000PassedTrueJ-217

201,831.15011,000.0000PassedTrueJ-52

201,831.15781,000.0000PassedTrueJ-71

201,831.40271,000.0000PassedTrueHydrant 18 - Flow

201,832.35211,000.0000PassedTrueJ-54

201,836.28691,000.0000PassedTrueHydrant 8 - Flow

201,836.31481,000.0000PassedTrueH-99

201,836.43921,000.0000PassedTrueJ-148

201,837.24011,000.0000PassedTrueJ-147

201,841.55691,000.0000PassedTrueJ-143

201,843.31541,000.0000PassedTrueJ-291

201,843.38991,000.0000PassedTrueHydrant 40 - Flow

201,843.75161,000.0000PassedTrueH-15

201,846.25201,000.0000PassedTrueJ-247

201,847.66521,000.0000PassedTrueJ-315

201,847.92741,000.0000PassedTrueJ-368

201,850.88891,000.0000PassedTrueJ-248

201,850.93091,000.0000PassedTrueH-11

201,850.97951,000.0000PassedTrueH-84

201,851.06961,000.0000PassedTrueJ-364

201,851.09481,000.0000PassedTrueJ-316

201,851.81151,000.0000PassedTrueH-85

201,852.87381,000.0000PassedTrueJ-365

201,856.06011,000.0000PassedTrueJ-303

201,860.26971,000.0000PassedTrueJ-243

201,860.81531,000.0000PassedTrueJ-294

201,861.37811,000.0000PassedTrueJ-47
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Fire Flow Node FlexTable: Fire Flow Results Table
Pressure

(Residual Lower
Limit)
(psi)

Fire Flow
(Available)

(gpm)

Fire Flow
(Needed)

(gpm)

Fire Flow
Status

Satisfies Fire
Flow

Constraints?

Label

201,863.84121,000.0000PassedTrueJ-295

201,867.39161,000.0000PassedTrueH-88

201,868.38101,000.0000PassedTrueH-80

201,868.55971,000.0000PassedTrueH-141

201,871.74001,000.0000PassedTrueJ-357

201,871.96671,000.0000PassedTrueJ-358

201,872.02041,000.0000PassedTrueJ-70

201,872.34741,000.0000PassedTrueJ-356

201,872.59611,000.0000PassedTrueJ-301

201,873.01511,000.0000PassedTrueJ-222

201,873.71861,000.0000PassedTrueH-65

201,875.29811,000.0000PassedTrueJ-351

201,875.65011,000.0000PassedTrueJ-49

201,875.79251,000.0000PassedTrueJ-223

201,877.99081,000.0000PassedTrueH-126

201,878.18521,000.0000PassedTrueJ-46

201,878.73631,000.0000PassedTrueJ-132

201,878.78301,000.0000PassedTrueJ-242

201,882.57361,000.0000PassedTrueH-55

201,883.90921,000.0000PassedTrueJ-274

201,884.39261,000.0000PassedTrueH-78

201,888.36391,000.0000PassedTrueJ-149

201,891.22901,000.0000PassedTrueJ-120

201,891.49401,000.0000PassedTrueJ-82

201,891.69191,000.0000PassedTrueJ-150

201,893.33891,000.0000PassedTrueJ-275

201,893.75701,000.0000PassedTrueH-69

201,894.35951,000.0000PassedTrueJ-282

201,894.65051,000.0000PassedTrueH-71

201,895.15841,000.0000PassedTrueJ-265

201,895.36681,000.0000PassedTrueH-23

201,897.88101,000.0000PassedTrueH-123

201,898.02671,000.0000PassedTrueJ-89

201,898.06691,000.0000PassedTrueJ-90

201,898.25331,000.0000PassedTrueJ-91

201,898.61181,000.0000PassedTrueJ-92

201,899.20041,000.0000PassedTrueJ-283

201,899.72611,000.0000PassedTrueHydrant 85 - Test

201,900.07871,000.0000PassedTrueJ-61

201,900.64011,000.0000PassedTrueHydrant 17 - Test

201,901.19971,000.0000PassedTrueH-74

201,901.48501,000.0000PassedTrueJ-349

201,901.62041,000.0000PassedTrueH-121

201,902.01311,000.0000PassedTrueH-61

201,902.72231,000.0000PassedTrueH-21

201,902.74841,000.0000PassedTrueJ-263

201,902.81011,000.0000PassedTrueH-122
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Fire Flow Node FlexTable: Fire Flow Results Table
Pressure

(Residual Lower
Limit)
(psi)

Fire Flow
(Available)

(gpm)

Fire Flow
(Needed)

(gpm)

Fire Flow
Status

Satisfies Fire
Flow

Constraints?

Label

201,904.93851,000.0000PassedTrueJ-163

201,905.49731,000.0000PassedTrueJ-64

201,906.52861,000.0000PassedTrueJ-50

201,906.53851,000.0000PassedTrueJ-146

201,907.20681,000.0000PassedTrueJ-350

201,907.51531,000.0000PassedTrueJ-166

201,907.65911,000.0000PassedTrueH-24

201,907.78691,000.0000PassedTrueJ-281

201,908.13241,000.0000PassedTrueJ-162

201,908.48901,000.0000PassedTrueJ-287

201,908.53611,000.0000PassedTrueH-66

201,909.03031,000.0000PassedTrueJ-302

201,909.03331,000.0000PassedTrueJ-159

201,909.06471,000.0000PassedTrueJ-62

201,909.25211,000.0000PassedTrueJ-160

201,909.44791,000.0000PassedTrueJ-284

201,909.62891,000.0000PassedTrueJ-63

201,909.88981,000.0000PassedTrueJ-285

201,911.32141,000.0000PassedTrueJ-286

201,911.49991,000.0000PassedTrueH-22

201,912.77511,000.0000PassedTrueJ-117

201,913.08361,000.0000PassedTrueH-116

201,914.09171,000.0000PassedTrueJ-51

201,914.83361,000.0000PassedTrueH-79

201,915.18021,000.0000PassedTrueJ-118

201,915.39561,000.0000PassedTrueJ-280

201,915.84621,000.0000PassedTrueJ-293

201,915.86391,000.0000PassedTrueJ-83

201,915.97661,000.0000PassedTrueJ-224

201,918.80141,000.0000PassedTrueJ-151

201,918.89601,000.0000PassedTrueH-77

201,919.10181,000.0000PassedTrueJ-48

201,919.40831,000.0000PassedTrueH-102

201,919.72631,000.0000PassedTrueJ-119

201,919.95131,000.0000PassedTrueJ-135

201,920.76901,000.0000PassedTrueH-98

201,921.93431,000.0000PassedTrueJ-369

201,922.21391,000.0000PassedTrueJ-80

201,923.24661,000.0000PassedTrueJ-98

201,924.85511,000.0000PassedTrueJ-161

201,925.14941,000.0000PassedTrueJ-69

201,926.09531,000.0000PassedTrueH-101

201,927.21481,000.0000PassedTrueJ-97

201,927.49221,000.0000PassedTrueJ-84

201,927.93991,000.0000PassedTrueJ-128

201,928.24161,000.0000PassedTrueJ-68

201,929.05601,000.0000PassedTrueJ-81
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Fire Flow Node FlexTable: Fire Flow Results Table
Pressure

(Residual Lower
Limit)
(psi)

Fire Flow
(Available)

(gpm)

Fire Flow
(Needed)

(gpm)

Fire Flow
Status

Satisfies Fire
Flow

Constraints?

Label

201,929.36821,000.0000PassedTrueH-73

201,930.22351,000.0000PassedTrueJ-125

201,930.85711,000.0000PassedTrueH-62

201,931.14211,000.0000PassedTrueJ-288

201,931.21451,000.0000PassedTrueJ-115

201,932.45341,000.0000PassedTrueH-64

201,932.69371,000.0000PassedTrueH-83

201,933.05191,000.0000PassedTrueJ-144

201,934.87631,000.0000PassedTrueJ-145

201,935.89291,000.0000PassedTrueJ-137

201,936.05971,000.0000PassedTrueJ-138

201,936.19751,000.0000PassedTrueJ-58

201,937.08911,000.0000PassedTrueJ-56

201,937.51051,000.0000PassedTrueJ-152

201,938.20471,000.0000PassedTrueJ-136

201,938.37171,000.0000PassedTrueJ-122

201,938.97831,000.0000PassedTrueH-104

201,939.01101,000.0000PassedTrueJ-86

201,939.02981,000.0000PassedTrueJ-241

201,939.28971,000.0000PassedTrueJ-116

201,940.13221,000.0000PassedTrueJ-59

201,941.39051,000.0000PassedTrueJ-55

201,941.62181,000.0000PassedTrueH-72

201,941.71451,000.0000PassedTrueJ-124

201,942.18621,000.0000PassedTrueH-91

201,942.63671,000.0000PassedTrueJ-100

201,942.87041,000.0000PassedTrueJ-121

201,943.12511,000.0000PassedTrueJ-87

201,944.03591,000.0000PassedTrueH-96

201,948.61381,000.0000PassedTrueJ-292

201,949.72121,000.0000PassedTrueJ-252

201,949.81561,000.0000PassedTrueJ-66

201,950.37501,000.0000PassedTrueJ-254

201,951.65481,000.0000PassedTrueJ-57

201,952.58151,000.0000PassedTrueJ-126

201,952.70431,000.0000PassedTrueJ-142

201,952.72811,000.0000PassedTrueJ-253

201,952.84841,000.0000PassedTrueJ-370

201,953.10501,000.0000PassedTrueH-70

201,953.32311,000.0000PassedTrueH-67

201,954.55111,000.0000PassedTrueJ-110

201,954.77141,000.0000PassedTrueJ-67

201,955.74241,000.0000PassedTrueJ-60

201,955.86391,000.0000PassedTrueH-68

201,956.58901,000.0000PassedTrueJ-334

201,957.21401,000.0000PassedTrueJ-289

201,957.64881,000.0000PassedTrueH-95
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Fire Flow Node FlexTable: Fire Flow Results Table
Pressure

(Residual Lower
Limit)
(psi)

Fire Flow
(Available)

(gpm)

Fire Flow
(Needed)

(gpm)

Fire Flow
Status

Satisfies Fire
Flow

Constraints?

Label

201,958.13091,000.0000PassedTrueJ-225

201,958.40391,000.0000PassedTrueJ-139

201,958.70001,000.0000PassedTrueJ-154

201,958.96681,000.0000PassedTrueJ-140

201,959.40531,000.0000PassedTrueJ-237

201,959.48681,000.0000PassedTrueJ-85

201,960.32641,000.0000PassedTrueJ-127

201,960.49511,000.0000PassedTrueJ-111

201,960.85251,000.0000PassedTrueJ-109

201,961.00431,000.0000PassedTrueJ-389

201,961.25921,000.0000PassedTrueJ-141

201,961.82291,000.0000PassedTrueJ-93

201,962.56131,000.0000PassedTrueJ-114

201,962.90051,000.0000PassedTrueJ-113

201,964.16531,000.0000PassedTrueJ-153

201,964.35411,000.0000PassedTrueJ-131

201,964.43661,000.0000PassedTrueJ-112

201,965.76171,000.0000PassedTrueH-105

201,966.81161,000.0000PassedTrueJ-129

201,967.22391,000.0000PassedTrueJ-130

201,969.87681,000.0000PassedTrueJ-158

201,970.65311,000.0000PassedTrueJ-339

201,970.99461,000.0000PassedTrueH-92

201,974.30211,000.0000PassedTrueJ-171

201,974.48791,000.0000PassedTrueJ-103

201,974.92271,000.0000PassedTrueJ-332

201,974.98181,000.0000PassedTrueJ-344

201,975.09021,000.0000PassedTrueFreestone Pickle

201,975.68981,000.0000PassedTrueH-106

201,976.12171,000.0000PassedTrueJ-88

201,976.20641,000.0000PassedTrueH-117

201,976.22491,000.0000PassedTrueJ-157

201,976.33511,000.0000PassedTrueJ-279

201,976.59621,000.0000PassedTrueJ-156

201,976.88231,000.0000PassedTrueJ-165

201,977.20651,000.0000PassedTrueJ-239

201,977.31211,000.0000PassedTrueJ-164

201,977.40651,000.0000PassedTrueJ-155

201,977.53601,000.0000PassedTrueJ-94

201,977.67531,000.0000PassedTrueJ-278

201,977.69291,000.0000PassedTrueJ-95

201,977.91281,000.0000PassedTrueJ-277

201,977.96121,000.0000PassedTrueHydrant 63 - Flow

201,978.09521,000.0000PassedTrueJ-345

201,978.29301,000.0000PassedTrueJ-240

201,978.91861,000.0000PassedTrueH-107

201,979.05401,000.0000PassedTrueJ-230
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Fire Flow Node FlexTable: Fire Flow Results Table
Pressure

(Residual Lower
Limit)
(psi)

Fire Flow
(Available)

(gpm)

Fire Flow
(Needed)

(gpm)

Fire Flow
Status

Satisfies Fire
Flow

Constraints?

Label

201,979.08521,000.0000PassedTrueJ-371

201,979.21071,000.0000PassedTrueJ-236

201,979.32241,000.0000PassedTrueJ-235

201,979.41311,000.0000PassedTrueH-89

201,979.49381,000.0000PassedTrueJ-96

201,979.55991,000.0000PassedTrueH-97

201,979.66021,000.0000PassedTrueH-119

201,979.69401,000.0000PassedTrueJ-99

201,979.71681,000.0000PassedTrueH-90

201,979.80991,000.0000PassedTrueJ-234

201,980.04521,000.0000PassedTrueJ-108

201,980.15121,000.0000PassedTrueH-114

201,980.40641,000.0000PassedTrueJ-333

201,980.53141,000.0000PassedTrueJ-232

201,980.90931,000.0000PassedTrueJ-231

201,981.74511,000.0000PassedTrueJ-179

201,982.48671,000.0000PassedTrueJ-107

201,982.98031,000.0000PassedTrueHydrant 103 - Test

201,983.11241,000.0000PassedTrueJ-106

201,983.20101,000.0000PassedTrueH-75

201,984.94961,000.0000PassedTrueJ-185

201,985.05961,000.0000PassedTrueJ-101

201,987.13821,000.0000PassedTrueH-94

201,987.18591,000.0000PassedTrueJ-335

201,987.19731,000.0000PassedTrueJ-186

201,987.26591,000.0000PassedTrueJ-172

201,987.54711,000.0000PassedTrueHydrant 104 - Flow

201,987.78171,000.0000PassedTrueJ-105

201,987.83671,000.0000PassedTrueJ-187

201,988.10141,000.0000PassedTrueJ-104

201,988.12931,000.0000PassedTrueJ-226

201,988.87171,000.0000PassedTrueJ-183

201,989.28881,000.0000PassedTrueJ-182

201,991.87841,000.0000PassedTrueJ-195

201,992.56851,000.0000PassedTrueJ-175

201,993.63991,000.0000PassedTrueJ-184

201,993.83571,000.0000PassedTrueH-76

201,996.93841,000.0000PassedTrueJ-168

201,997.29471,000.0000PassedTrueJ-102

201,997.49111,000.0000PassedTrueJ-176

201,999.26921,000.0000PassedTrueH-82

201,999.52341,000.0000PassedTrueJ-178

201,999.59701,000.0000PassedTrueJ-170

201,999.60391,000.0000PassedTrueH-93

201,999.64201,000.0000PassedTrueJ-169

201,999.67201,000.0000PassedTrueJ-167

201,999.86231,000.0000PassedTrueJ-336
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Fire Flow Node FlexTable: Fire Flow Results Table
Pressure

(Residual Lower
Limit)
(psi)

Fire Flow
(Available)

(gpm)

Fire Flow
(Needed)

(gpm)

Fire Flow
Status

Satisfies Fire
Flow

Constraints?

Label

202,001.26171,000.0000PassedTrueJ-177

202,002.34901,000.0000PassedTrueJ-173

202,002.39401,000.0000PassedTrueH-28

202,003.61631,000.0000PassedTrueH-112

202,004.04141,000.0000PassedTrueJ-174

202,004.40871,000.0000PassedTrueJ-260

202,004.74741,000.0000PassedTrueJ-189

202,007.50601,000.0000PassedTrueJ-190

202,007.91491,000.0000PassedTrueH-27

202,008.67471,000.0000PassedTrueJ-200

202,009.74441,000.0000PassedTrueJ-180

202,010.35611,000.0000PassedTrueJ-181

202,013.78211,000.0000PassedTrueJ-216

202,015.22901,000.0000PassedTrueHydrant 72 - Flow

202,017.30571,000.0000PassedTrueJ-202

202,020.26001,000.0000PassedTrueJ-199

202,023.69091,000.0000PassedTrueJ-198

202,026.21941,000.0000PassedTrueJ-191

202,042.11181,000.0000PassedTrueHydrant 73 - Test

202,042.65911,000.0000PassedTrueJ-194

202,051.50631,000.0000PassedTrueJ-261

202,051.52761,000.0000PassedTrueH-139

202,051.52861,000.0000PassedTrueH-138

202,051.56051,000.0000PassedTrueH-31

202,051.56231,000.0000PassedTrueHydrant 65 - Test

202,051.64551,000.0000PassedTrueJ-213

202,051.65551,000.0000PassedTrueJ-214

202,051.65891,000.0000PassedTrueJ-262

202,051.65941,000.0000PassedTrueJ-215

202,051.66311,000.0000PassedTrueJ-340

202,051.66751,000.0000PassedTrueJ-341

202,051.67751,000.0000PassedTrueJ-338

202,051.68041,000.0000PassedTrueJ-201

202,051.69171,000.0000PassedTrueJ-342

202,051.69341,000.0000PassedTrueJ-196

202,051.69361,000.0000PassedTrueJ-259

202,051.69411,000.0000PassedTrueJ-197

202,088.48141,000.0000PassedTrueJ-203

202,134.73541,000.0000PassedTrueH-25

202,145.17041,000.0000PassedTrueJ-386

202,146.27761,000.0000PassedTrueJ-209

202,147.51201,000.0000PassedTrueJ-208

202,158.00001,000.0000PassedTrueJ-377

202,163.39651,000.0000PassedTrueJ-210

202,163.65331,000.0000PassedTrueJ-211

202,167.07791,000.0000PassedTrueH-26

202,168.14581,000.0000PassedTrueJ-207
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Fire Flow Node FlexTable: Fire Flow Results Table
Pressure

(Residual Lower
Limit)
(psi)

Fire Flow
(Available)

(gpm)

Fire Flow
(Needed)

(gpm)

Fire Flow
Status

Satisfies Fire
Flow

Constraints?

Label

202,176.77171,000.0000PassedTrueJ-204

202,180.82371,000.0000PassedTrueJ-205

202,189.84841,000.0000PassedTrueJ-212

202,213.49581,000.0000PassedTrueJ-206

Page 12 of 1276 Watertown Road, Suite 2D  Thomaston, CT
06787  USA  +1-203-755-1666

8/13/2024

WaterGEMS
[10.04.00.108]

Bentley Systems, Inc.  Haestad Methods Solution
CenterBangor City Water Model.wtg



 City of Bangor ● 2024 Water Reliability Study

Appendix D

5- & 20-Year Capital Improvement Plan Cost Estimates



 95 West Main Street

P.O. Box 1088

Benton Harbor, MI 49023

T: (269) 927-2295

F: (269) 927-1017

www.abonmarche.com

Item # Quantity Unit Unit Price Total

1 1.00                LSUM 52,900.00$        52,900.00$        

2 50.00              Ft 40.00$               2,000.00$          

3 100.00            Cyd 22.50$               2,250.00$          

4 10.00              Cyd 150.00$             1,500.00$          

5 3.00                Ea 500.00$             1,500.00$          

6 1.00                Ea 825.00$             825.00$             

7 2.00                Ea 825.00$             1,650.00$          

8 3.00                Ea 750.00$             2,250.00$          

9 315.00            Ft 80.00$               25,200.00$        

10 1.00                Ea 3,000.00$          3,000.00$          

11 315.00            Ft 16.00$               5,040.00$          

12 5.00                Ton 175.00$             875.00$             

13 14.00              Sta 3,500.00$          49,000.00$        

14 250.00            Cyd 25.00$               6,250.00$          

15 3.00                Ea 1,000.00$          3,000.00$          

16 8.00                Ea 650.00$             5,200.00$          

17 1,540.00         Syd 5.50$                 8,470.00$          

18 1.00                Ea 650.00$             650.00$             

19 150.00            Ft 20.00$               3,000.00$          

20 8.00                Cyd 200.00$             1,600.00$          

21 14.00              Ea 150.00$             2,100.00$          

22 3.00                Ea 500.00$             1,500.00$          

23 1.00                Ea 1,000.00$          1,000.00$          

24 1,000.00         Cyd 22.50$               22,500.00$        

25 3,000.00         Syd 13.50$               40,500.00$        

26 160.00            Ton 93.50$               14,960.00$        

27 120.00            Ton 95.00$               11,400.00$        

28 30.00              Ton 125.00$             3,750.00$          

29 20.00              Ton 200.00$             4,000.00$          

30 110.00 Syd 42.50$               4,675.00$          

Client: City of Bangor Client Project No.: N/A

Engineer's Preliminary Opinion of Costs
Project: Bangor Water Reliability Study Project No.: 23-1791

Mobilization Max, 10%

Description: Scope 1: Washington St WM Loop (1,400') Project Stage: 5-Year CIP Planning

Prepared By: Madelyn Landry, EIT Date Prepared: 8/13/2024

Reviewed By: Leah Bectel, PE Date Reviewed: 8/13/2024

Item Description

Machine Grading Modified

Exploratory Investigation, Vertical

Subgrade Undercutting, Type II

Masonry and Conc Structure, Rem

Dr Structure, Temp Lowering

Dr Structure Cover, Type Q

Dr Structure Cover, Type K

Dr Structure, Reconstruct

Sewer, CI IV, 12 inch, Tr Det B

Dr Structure, 48 inch dia

Sewer, Rem, Less than 24 inch

Cement

Aggregate Base, 8 inch

Maintenance Gravel, LM

Tree, Rem, 19 inch to 36 inch

Tree, Rem, 6 inch to 18 inch

HMA Surface, Rem

Hydrant, Rem, Modified

Water Main, Rem

Flowable Fill, Non-Structural

Post, Mailbox

Water Main, Cut and Plug, 2 inch

Water Main, Cut and Plug, 4 inch

Subbase, CIP

HMA, 13A (2")

HMA, 36A (1.5")

HMA Approach (3.5")

Hand Patching 

Driveway, Nonreinf Conc, 6 inch
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 95 West Main Street

P.O. Box 1088

Benton Harbor, MI 49023

T: (269) 927-2295

F: (269) 927-1017

www.abonmarche.com

31 1.00                Ea 6,000.00$          6,000.00$          

32 1.00                Ea 1,750.00$          1,750.00$          

33 2.00                Ea 2,500.00$          5,000.00$          

34 15.00              Ft 250.00$             3,750.00$          

35 1,400.00         Ft 145.00$             203,000.00$      

36 7.00                Ea 1,750.00$          12,250.00$        

37 7.00                Ea 2,500.00$          17,500.00$        

38 14.00              Ea 750.00$             10,500.00$        

39 3.00                Ea 15.00$               45.00$               

40 45.00              Ft 7.50$                 337.50$             

41 18.50              Sft 20.00$               370.00$             

42 18.00              Ft 10.00$               180.00$             

43 10.00              Ea 135.00$             1,350.00$          

44 10.00              Ea 15.00$               150.00$             

45 1.00                LSUM 25,200.00$        25,200.00$        

46 50.00              Ea 27.50$               1,375.00$          

47 50.00              Ea 2.50$                 125.00$             

48 200.00            Sft 7.50$                 1,500.00$          

49 200.00            Sft 1.00$                 200.00$             

50 75.00              Sft 10.00$               750.00$             

51 75.00              Sft 1.00$                 75.00$               

52 300.00            Ft 2.50$                 750.00$             

53 5.00                Ea 100.00$             500.00$             

54 1,210.00         Syd 5.50$                 6,655.00$          

Water Serv, Long, Modified

Fire Hydrant, Modified

Gate Valve and Box, 6 inch, Modified

Gate Valve and Box, 8 inch, Modified

Water Main, DI, 6 inch, Tr Det G, Modified

Water Main, DI, 8 inch, Tr Det G, Modified

Water Serv, Modified

Sign, Type B, Temp, Prismatic, Oper

Curb Stop and Box

Sign, Type III, Rem

Post, Steel, 3 pound

Sign, Type III A/B

Pavt Mrkg, Ovly Cold Plastic, 24 inch, Stop Bar

Barricade, Type III, High Intensity, Double Sided, Lighted, Furn

Barricade, Type III, High Intensity, Double Sided, Lighted, Oper

Minor Traf Devices

Plastic Drum, Fluorescent, Furn

Plastic Drum, Fluorescent, Oper

Sign, Type B, Temp, Prismatic, Furn

Total 756,000.00$                                   

Sign, Type B, Temp, Prismatic, Spec, Furn

Sign, Type B, Temp, Prismatic, Spec, Oper

Erosion Control, Silt Fence

Erosion Control, Inlet Protection, Fabric Drop

Slope Restoration, Non-Freeway, Type B

Construction Subtotal 581,857.50$                                   

Construction Contingency, Engineering, Construction Administration 174,557.25$                                   
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 95 West Main Street

P.O. Box 1088

Benton Harbor, MI 49023

T: (269) 927-2295

F: (269) 927-1017

www.abonmarche.com

Item # Quantity Unit Unit Price Total

1 1.00               LSUM 20,300.00$        20,300.00$        

2 50.00             Ft 40.00$               2,000.00$          

3 100.00           Cyd 22.50$               2,250.00$          

4 10.00             Cyd 150.00$             1,500.00$          

5 1.00               Ea 500.00$             500.00$             

6 1.00               Ea 650.00$             650.00$             

7 1.00               Ea 825.00$             825.00$             

8 1.00               Ea 750.00$             750.00$             

9 5.00               Ton 175.00$             875.00$             

10 3.50               Sta 3,500.00$          12,250.00$        

11 200.00           Cyd 25.00$               5,000.00$          

12 1.00               Ea 1,000.00$          1,000.00$          

13 3.00               Ea 650.00$             1,950.00$          

14 1,100.00        Syd 5.50$                 6,050.00$          

15 155.00           Syd 9.00$                 1,395.00$          

16 330.00           Ft 20.00$               6,600.00$          

17 25.00             Cyd 200.00$             5,000.00$          

18 1.00               Ea 1,000.00$          1,000.00$          

19 400.00           Cyd 22.50$               9,000.00$          

20 1,180.00        Syd 13.50$               15,930.00$        

21 125.00           Ton 93.50$               11,687.50$        

22 95.00             Ton 95.00$               9,025.00$          

23 5.00               Ton 200.00$             1,000.00$          

24 1,300.00        Sft 5.25$                 6,825.00$          

25 18.00             Ft 80.00$               1,440.00$          

26 60.00             Sft 7.50$                 450.00$             

27 1.00               Ea 2,500.00$          2,500.00$          

28 330.00           Ft 145.00$             47,850.00$        

29 330.00           Ft 80.00$               26,400.00$        

30 1.00               Ea 3,000.00$          3,000.00$          

Client: City of Bangor Client Project No.: N/A

Engineer's Preliminary Opinion of Costs
Project: Bangor Water Reliability Study Project No.: 23-1791

Mobilization Max, 10%

Description: Scope 2: Charles St WM Replacement & Loop (330') Project Stage: 5-Year CIP Planning

Prepared By: Madelyn Landry, EIT Date Prepared: 8/13/2024

Reviewed By: Leah Bectel, PE Date Reviewed: 8/13/2024

Item Description

Tree, Rem, 6 inch to 18 inch

Exploratory Investigation, Vertical

Subgrade Undercutting, Type II

Masonry and Conc Structure, Rem

Dr Structure, Temp Lowering

Dr Structure Cover, Adj, Case 1

Dr Structure Cover, Type Q

Dr Structure, Reconstruct

Cement

Machine Grading Modified

Maintenance Gravel, LM

Tree, Rem, 19 inch to 36 inch

Detectable Warning Surface, Cast Iron

HMA Surface, Rem

Sidewalk, Rem

Water Main, Rem

Flowable Fill, Non-Structural

Water Main, Cut and Plug, 2 inch

Subbase, CIP

Aggregate Base, 8 inch

HMA, 13A (2")

HMA, 36A (1.5")

Hand Patching 

Sidewalk, Conc, 4 inch

Curb Ramp, Conc, 6 inch

Gate Valve and Box, 8 inch, Modified

Water Main, DI, 8 inch, Tr Det G, Modified

Sewer, CI IV, 12 inch, Tr Det B

Dr Structure, 48 inch dia
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P.O. Box 1088

Benton Harbor, MI 49023
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31 1.00               Ea 825.00$             825.00$             

32 1.00               Ea 15.00$               15.00$               

33 15.00             Ft 7.50$                 112.50$             

34 9.00               Sft 20.00$               180.00$             

35 15.00             Ft 10.00$               150.00$             

36 55.00             Ft 2.50$                 137.50$             

37 5.00               Ea 135.00$             675.00$             

38 5.00               Ea 15.00$               75.00$               

39 1.00               LSUM 9,700.00$          9,700.00$          

40 25.00             Ea 27.50$               687.50$             

41 25.00             Ea 2.50$                 62.50$               

42 100.00           Sft 7.50$                 750.00$             

43 100.00           Sft 1.00$                 100.00$             

44 50.00             Sft 10.00$               500.00$             

45 50.00             Sft 1.00$                 50.00$               

46 2.00               Ea 125.00$             250.00$             

47 200.00           Ft 2.50$                 500.00$             

48 5.00               Ea 100.00$             500.00$             

49 595.00           Syd 5.50$                 3,272.50$          

Barricade, Type III, High Intensity, Double Sided, Lighted, Furn

Dr Structure Cover, Type K

Sign, Type III, Rem

Post, Steel, 3 pound

Sign, Type III A/B

Pavt Mrkg, Ovly Cold Plastic, 24 inch, Stop Bar

Pavt Mrkg, Ovly Cold Plastic, 6 inch, Crosswalk

Slope Restoration, Non-Freeway, Type B

Barricade, Type III, High Intensity, Double Sided, Lighted, Oper

Minor Traf Devices

Plastic Drum, Fluorescent, Furn

Plastic Drum, Fluorescent, Oper

Sign, Type B, Temp, Prismatic, Furn

Sign, Type B, Temp, Prismatic, Oper

Sign, Type B, Temp, Prismatic, Spec, Furn

Sign, Type B, Temp, Prismatic, Spec, Oper

Pedestrian Type II Barricade, Temp

Erosion Control, Silt Fence

Erosion Control, Inlet Protection, Fabric Drop

Total 291,000.00$                                  

Construction Subtotal 223,545.00$                                  

Construction Contingency, Engineering, Construction Administration 67,063.50$                                    
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 95 West Main Street

P.O. Box 1088

Benton Harbor, MI 49023

T: (269) 927-2295

F: (269) 927-1017

www.abonmarche.com

Item # Quantity Unit Unit Price Total

1 1.00                LSUM 2,900.00$          2,900.00$          

2 25.00              Ft 40.00$               1,000.00$          

3 50.00              Cyd 22.50$               1,125.00$          

4 5.00                Cyd 150.00$             750.00$             

5 5.00                Ton 175.00$             875.00$             

6 100.00            Cyd 25.00$               2,500.00$          

7 2.00                Ea 650.00$             1,300.00$          

8 35.00              Syd 5.50$                 192.50$             

9 2.00                Cyd 200.00$             400.00$             

10 2.00                Ea 500.00$             1,000.00$          

11 15.00              Cyd 22.50$               337.50$             

12 35.00              Syd 13.50$               472.50$             

13 4.00                Ton 93.50$               374.00$             

14 3.00                Ton 95.00$               285.00$             

15 45.00 Syd 42.50$               1,912.50$          

16 3.00                Ea 2,500.00$          7,500.00$          

17 3.00                Ea 750.00$             2,250.00$          

18 10.00              Ea 135.00$             1,350.00$          

19 10.00              Ea 15.00$               150.00$             

20 1.00                LSUM 1,400.00$          1,400.00$          

21 150.00            Ft 2.50$                 375.00$             

22 2.00                Ea 100.00$             200.00$             

23 630.00            Syd 5.50$                 3,465.00$          

Client: City of Bangor Client Project No.: N/A

Engineer's Preliminary Opinion of Costs
Project: Bangor Water Reliability Study Project No.: 23-1791

Description: Scope 3: North St Service Transfer Project Stage: 5-Year CIP Planning

Prepared By: Madelyn Landry, EIT Date Prepared: 8/13/2024

Reviewed By: Leah Bectel, PE Date Reviewed: 8/13/2024

Item Description

Subbase, CIP

Exploratory Investigation, Vertical

Subgrade Undercutting, Type II

Masonry and Conc Structure, Rem

Cement

Mobilization Max, 10%

Maintenance Gravel, LM

Tree, Rem, 6 inch to 18 inch

HMA Surface, Rem

Flowable Fill, Non-Structural

Water Main, Cut and Plug, 2 inch

Slope Restoration, Non-Freeway, Type B

Aggregate Base, 8 inch

HMA, 13A (2")

HMA, 36A (1.5")

Driveway, Nonreinf Conc, 6 inch

Water Serv, Long, Modified

Curb Stop and Box

Barricade, Type III, High Intensity, Double Sided, Lighted, Furn

Barricade, Type III, High Intensity, Double Sided, Lighted, Oper

Minor Traf Devices

Erosion Control, Silt Fence

Erosion Control, Inlet Protection, Fabric Drop

Total 42,000.00$                                     

Construction Subtotal 32,114.00$                                     

Construction Contingency, Engineering, Construction Administration 9,634.20$                                       

O:\Projects\2023\23-1791 Bangor - 2023 Water Reliability Study\Working-Design\Estimates\23-1791 Cost Estimate
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 95 West Main Street

P.O. Box 1088

Benton Harbor, MI 49023

T: (269) 927-2295

F: (269) 927-1017

www.abonmarche.com

Item # Quantity Unit Unit Price Total

1 1.00               LSUM 58,000.00$        58,000.00$          

2 50.00             Ft 40.00$              2,000.00$            

3 100.00           Cyd 22.50$              2,250.00$            

4 6.00               Ea 500.00$             3,000.00$            

5 6.00               Ea 650.00$             3,900.00$            

6 2.00               Ea 825.00$             1,650.00$            

7 4.00               Ea 825.00$             3,300.00$            

8 5.00               Ton 175.00$             875.00$               

9 11.00             Sta 3,500.00$          38,500.00$          

10 250.00           Cyd 25.00$              6,250.00$            

12 10.00             Ea 650.00$             6,500.00$            

13 1.00               Ea 650.00$             650.00$               

14 1,000.00        Ft 12.50$              12,500.00$          

15 3,000.00        Syd 10.00$              30,000.00$          

16 6.00               Ea 1,000.00$          6,000.00$            

17 2.00               Ea 1,500.00$          3,000.00$            

18 990.00           Cyd 22.50$              22,275.00$          

19 18.00             Cyd 200.00$             3,600.00$            

20 3,000.00        Syd 13.50$              40,500.00$          

21 325.00           Ton 100.00$             32,500.00$          

22 245.00           Ton 100.00$             24,500.00$          

23 25.00             Ton 200.00$             5,000.00$            

24 1,000.00        Ft 22.00$              22,000.00$          

25 425.00           Syd 9.00$                3,825.00$            

26 3,705.00        Sft 5.25$                19,451.25$          

27 23.00             Ft 80.00$              1,840.00$            

28 150.00           Sft 7.50$                1,125.00$            

29 70.00 Syd 42.50$              2,975.00$            

30 1.00               Ea 6,000.00$          6,000.00$            

Detectable Warning Surface, Cast Iron

Curb Ramp, Conc, 6 inch

Fire Hydrant, Modified

Cement

Machine Grading Modified

Maintenance Gravel, LM

Tree, Rem, 6 inch to 18 inch

HMA Surface, Rem

Hydrant, Rem, Modified

Dr Structure Cover, Type K

Reviewed By: Leah Bectel, PE Date Reviewed: 8/13/2024

Item Description

Mobilization Max, 10%

Exploratory Investigation, Vertical

Subgrade Undercutting, Type II

Dr Structure, Temp Lowering

Dr Structure Cover, Adj, Case 1

Dr Structure Cover, Type Q

Description: Scope 4: Monroe Street Improvements Project Stage: 20-Year CIP Planning

Prepared By: Madelyn Landry, EIT Date Prepared: 8/13/2024

Client: City of Bangor Client Project No.: N/A

Engineer's Preliminary Opinion of Costs
Project: Bangor Water Reliability Study Project No.: 23-1791

Sidewalk, Conc, 4 inch

Driveway, Nonreinf Conc, 6 inch

Curb and Gutter, Rem

Curb and Gutter, Conc, Det C4

Sidewalk, Rem

Hand Patching 

Water Main, Cut and Plug, 4 inch

Flowable Fill, Non-Structural

Water Main, Cut and Plug, 6 inch

Subbase, CIP

Aggregate Base, 8 inch

HMA, 13A (2")

HMA, 36A (1.5")
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www.abonmarche.com

31 1.00               Ea 1,750.00$          1,750.00$            

32 3.00               Ea 2,500.00$          7,500.00$            

33 15.00             Ft 250.00$             3,750.00$            

34 1,150.00        Ft 150.00$             172,500.00$        

35 2,310.00        Ft 1.00$                2,310.00$            

36 10.00             Ea 135.00$             1,350.00$            

37 10.00             Ea 15.00$              150.00$               

38 11.00             Ea 1,750.00$          19,250.00$          

39 8.00               Ea 2,500.00$          20,000.00$          

40 19.00             Ea 750.00$             14,250.00$          

41 1.00               LSUM 25,300.00$        25,300.00$          

42 50.00             Ea 27.50$              1,375.00$            

43 50.00             Ea 2.50$                125.00$               

44 200.00           Sft 7.50$                1,500.00$            

45 200.00           Sft 1.00$                200.00$               

46 75.00             Sft 10.00$              750.00$               

47 75.00             Sft 1.00$                75.00$                 

48 4.00               Ea 125.00$             500.00$               

49 500.00           Ft 2.50$                1,250.00$            

50 10.00             Ea 100.00$             1,000.00$            

51 625.00           Syd 5.50$                3,437.50$            

Construction Contingency, Engineering, Construction Administration 192,686.63$                                     

Total 835,000.00$                                     

642,288.75$                                     

Plastic Drum, Fluorescent, Furn

Plastic Drum, Fluorescent, Oper

Sign, Type B, Temp, Prismatic, Furn

Sign, Type B, Temp, Prismatic, Oper

Sign, Type B, Temp, Prismatic, Spec, Furn

Sign, Type B, Temp, Prismatic, Spec, Oper

Pedestrian Type II Barricade, Temp

Erosion Control, Silt Fence

Erosion Control, Inlet Protection, Fabric Drop

Slope Restoration, Non-Freeway, Type B

Construction Subtotal

Minor Traf Devices

Gate Valve and Box, 8 inch, Modified

Water Main, DI, 8 inch, Tr Det G, Modified

Water Serv, Long, Modified

Water Serv, Modified

Gate Valve and Box, 6 inch, Modified

Curb Stop and Box

Pavt Mrkg, Waterborne, 4 inch, Yellow

Water Main, DI, 6 inch, Tr Det G, Modified

Barricade, Type III, High Intensity, Double Sided, Lighted, Furn

Barricade, Type III, High Intensity, Double Sided, Lighted, Oper
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Item # Quantity Unit Unit Price Total

1 1                    LSUM 132,000.00$     132,000.00$     

2 1                    LSUM 61,000.00$       61,000.00$       

3 475                Cyd 30.00$              14,250.00$       

4 52                  Sta 2,000.00$         104,500.00$     

5 1                    LSUM 10,000.00$       10,000.00$       

6 300                Syd 60.00$              18,000.00$       

7 1                    LSUM 37,000.00$       37,000.00$       

8 1                    LSUM 61,000.00$       61,000.00$       

9 1                    LSUM 7,000.00$         7,000.00$         

10 9,500             Syd 7.50$                71,250.00$       

11 5,938             Ft 110.00$            653,125.00$     

12 1,800             Ft 40.00$              72,000.00$       

13 12                  Ea 750.00$            9,000.00$         

14 10                  Ea 3,000.00$         30,000.00$       

15 16                  Ea 7,500.00$         118,750.00$     

16 2                    Ea 10,000.00$       20,000.00$       

17 12                  Ea 2,000.00$         24,000.00$       

18 100                Ft 750.00$            75,000.00$       

19 1                    LSUM 50,000.00$       50,000.00$       

20 1                    LSUM 25,000.00$       25,000.00$       

Client: City of Bangor Client Project No.: N/A

Misc Hardscape Repair and Replacement

Description: Industrial Park Water Main Looping (60th St) Project Stage: Scoping

Prepared By: Dan Bomzer, PE Date Prepared: 8/23/2024

Reviewed By: Date Reviewed:

Engineer's Preliminary Opinion of Costs
Project: Industrial Park WM Looping: 60th St - IPD to 30th Project No.: N/A

Notes: Estimate based on 2024 unit pricing

Item Description

Mobilization Max, 10%

Misc Removals

Driveway, Nonreinf Conc, 6 inch

Non-Haz Contaminated Material and Disposal

Machine Grading, Modified

SESC Allowance

Traffic Control Allowance

Minor Traffic Devices

Signage Allowance

Slope Restoration

Construction Subtotal: 1,592,875.00$                               

Professional Services and Contingency (30%): 477,862.50$                                  

Water Main, DI, 8 inch, Tr Det G

Water Serv, Trenchless, 1 inch

Curb Stop and Box

Gate Valve and Box, 8 inch

Hydrant Assembly

Live Tap

Bore and Jack, 8 inch

Railroad Flagging and Coordination

Water Service Connection

Construction Total: 2,070,737.50$                               
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