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I.

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

The City of Madison provides water service to the majority of commercial and residential
services located within the city limits. Some of the residents in the city limit receive water
service from Bear Creek Water Association and the Pearl River Water Supply District. Several
projects have been completed to improve the existing distribution system to meet the
demand from the growing population.

This plan presents a phased approach to improve the water storage, water supply, and
distribution system to safe and adequate water service to residential, commercial, and
industrial customers, over the planning period. Feasible solutions were developed by
evaluating the components of the existing water system.

The proposed plan includes the construction of a 1,500,000-gallon elevated storage tank at
the Cotton Hill Rd, a booster pump station with a capacity of 700gpm, and approximately
2,000 linear feet of 12-inch water transmission line. Complete implementation of the plan
will increase the water systems design capacity to allow for the water system to provide water
service to existing residents, future residents, and businesses for the years ahead. The
estimated cost of Phase |, including engineering fees, property acquisition, and other costs, is
approximately $ 8.7 million.
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II.

PURPOSE AND NEED FOR THE PROJECT

The existing water system operates two (2) pressure Zones with independent controls due to
the difference in ground elevation within the service area. This prevents each side of the
water system from sharing benefits from the water utility assets of the other zone. This limits
the design capacity of the water system. The West pressure zone is currently at a lower
percentage design capacity used, but the projected growth within the service area will
outpace the capabilities to provide adequate water service. In order to keep up with the
projected growth an elevated storage tank is proposed to be constructed in the West /High
pressure zone. This added volume will allow for an increase in design capacity of the West
System.

In order to address the two separate pressure zones a booster pump station is proposed. A
booster pump station will be able move water from the East zone to the West zone allowing
the water utility assets of the East zone to benefit the West Zone.

Another issue of the West zone will need to contend with is the Cotton Hill water supply well.
During the construction of this water supply well the casing was installed with a slight bend
in it. This bend will not allow the pump in the well be lowered any further thus decreasing
the service life of the water supply well as the water table drops. To supplement the water
supply that will be lost when this well reaches it service life an additional water supply well is
a part of this facilities plan. Both options will allow more of the proposed elevated water
storage volume be applied to the design capacity.

The City of Madison public water system is maintaining satisfactory standing with the MSDH
in terms of technical, managerial, and financial capacity. The proposed project will allow the
City of Madison to have a sufficient water storage system to comply with growing water
demand in the long term. Further, the proposed improvements will allow the City of Madison
to combine the pressure zones in a cost-effective way, increase the water supply, and improve
and maintain fire safety for the existing water service area.
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I11.

EXISTING SITUATION

General Environment

The planning area for this project is the central area of the City of Madison and
incorporates Rice Road from the US Highway 51 to the intersection of Highland Colony
Parkway to New Mannsdale Road. Bear Creek Water Association provides water service
for the residents beyond the boundary of the City of Madison Water System. Figure IlI-1
shows a map of the planning area for this project. The planning area in this plan does not
include the potential water service area in the proposed 2023, city annexation limit.

Figure lll-1. Project Planning Area
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the East and West sides. Certified Water Areas near the water system are shown in
Appendix 2.

Considering the variation of water usage by individual buildings, the Health Department
classifies the high users to adjust their equivalent connections to evaluate the total design
capacity of the existing system. Schools and nursing homes in the existing water system
are selected to estimate the total equivalent connections. In the West Zone, one (1)
school and two (2) nursing homes are located. To equalize the large number of beds at
nursing homes and higher water usage at the school, the adjusted connection for these
users is 730. Based on available information, the total number of connections for the West
zone is 1,310. In the East Zone, four (4) schools and two (2) nursing homes are shown with
the equivalent connections of 380. The total adjusted connection in the East Zone is
4,871. Thus, the impact of high users on the water system is higher in the West Zone (56
%) than in the East Zone (8%).

To estimate the design capacity of each Zone, the total number of connections is utilized
with the assumed water demand for each connection as 1 gallon per minute. Overall, the
City of Madison occupies 61% of the total design capacity, with a total of 6,182 equivalent
connections. The list of design capacities for each Zone can be found in Table IlI-2 below.

Table IlI-2: Design capacity of Water System

West Zone Design Capacity

Total Storage | Total Supply

Total Connection

Design capacity

0.3 MG 1,316 gpm

1,311

58%

East Zone Design Capacity

Total Storage | Total Supply

Total Connection

Design capacity

1.3 MG 2,485 gpm

4,871

62%

Total Design Capacity

Total Storage | Total Supply

Total Connection

Design capacity

1.6 MG 3,801 gpm

6,182

61%

*Note: Only the usable volume of storage is applied to calculate the

Design capacity by the Mississippi State Department of Health

The City of Madison experienced an estimated water loss of 17.5% over the observational
period between September 2024 and November 2025. The majority of this loss was observed to
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occurred during winter of 2024 and the summer months of 2025. This could suggest an increase

in water leaks due to colder than average conditions for the winter losses and unmetered

irrigation for the summer losses.

IV.

FUTURE ENVIRONMENT

Over the past 15 years, the City of Madison has experienced a consistent population growth,
but the observed growth has overwhelmingly occurred within the boundaries of the West
Zone, with population levels surging by nearly 150%. With this growing rate, an increase in
the potable water demand will be exerted in the service area placing additional burden on
the existing infrastructure. If no action is taken to improve the West system, the future
demand will approach the design capacity of this part of the City of Madison’s water system.

Further, coupled with the growing water demand from the population, water loss is also a
challenging issue in operating the existing water system. EPA and American Water Works
Association encourage to public water systems to keep water loss between 10 and 15 percent
of the total water production. During the last year, the existing water system has shown a
water loss 17.5% monthly. While this loss percentage is not far outside of the EPA/AWWA
recommendation it is crucial not to ignore the issue and allow it to get worse. Not only the
water leakage from the aged water distribution system components, but also the unmetered
water consumption, such as unauthorized consumption (theft), administrative errors, data
handling errors, and metering inaccuracies or failure, can cause the water loss. If no action is
taken to improve the existing water distribution system, the lost water revenue will be a
considerable financial stress to the City of Madison.
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DEVELOPMENT OF WATER DEMANDS

. Population Projections

The population data of the City of Madison have been estimated using data from the US
Census Bureau. 2010 & 2020 data were selected to estimate the basis population for
these projections. The annual growth rate is estimated for population projection for 2025,
2030, and 2035. The population of the City of Madison grew from 24,149 in 2010 to
29,743 in 2025, with an annual about 2% growth rate.

To specify the water demand for each pressure zone, the population is estimated by
location. The total population in the existing water service area recorded 12,281 in 2025;
however, the East Zone shows about 4 times more population than the West Zone. Table
V-1 describes the historic population data in the service area. Over the last 15 years, the
growth rate of population was a relatively slow 4.5 % at the East Zone and 125.2% at the
West Zone. Although minor migration of population in the East Zone was found, a
significant increase was detected in the West Zone as shown in Figure V-1.

Table V-1: Population Growth in Service Area

Population projection for the City of Madison
Year | Entire City Within Service | West Zone | East Zone
2010 24,149 10,424 1,151 9,273
2020 27,747 11,526 1,977 9,549
2025 29,743 12,281 2,591 9,690
2030 31,881 13,229 3,396 9,833
2035 34,174 14,429 4,450 9,979
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Figure V-1. Water Service Area Population Growth
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To evaluate the feasibility of the dramatic population growth in the west zone, the area
in each pressure zone was classified by the primary usage of the properties. The Zoning
map of the City of Madison can be found in Appendix 3. The residential (yellow) &
agricultural (green) properties are significant in the East Zone. The ordinance of the zoning
is described in Table V-2 below. Due to the concentrated residential area located in the
East Zone, the demand from population growth has been saturated. In contrast, the West
Zone is predominantly characterized by commercially properties (red), creating significant
potential for future development. Consequently, the West Zone is expected to experience
the most substantial population growth and infrastructure expansion over the next

decades.
Table V-2 : Description of Zoning Ordinance

Code Description
A-1 Agricultural District
RE-A Residential Estate District
RE-B Residential Estate District
R-1 Single Family Residential District
R-1 (PUD) Single Family Residential Planned Unit Development District
R-2 Single Family Residential District
R-2 (PUD) Single Family Residential Planned Unit Development District
R-3 Townhouse Residential District
R-4 Patio Home District
R-4 (PUD) Patio Home Planned Unit Development District
PUD Planned Unit Development District
C-PUD Commercial Planned Unit Development District
Cc-1 Business Office Park Commercial District
C-1PUD Business Office Park Commercial District Planned Unit Development District
G2 General Commercial District
Cc-3 Major Thoroughfares Commercial
-1 Limited Industrial District
oM 0Old Madison Station District
Depot Sub Core of Old Madison Station & Residences, Businesses
S-1 Retirement Village Special Use
S-2 Airport Special Use

B. Water Demand Projections

According to the EPA Statistics, the average daily water usage per person is 100 gallons,
including indoor and outdoor residential water usage. The peak water usage varies by
climate and irrigation effect, but 150 gallons per day is used for this evaluation. Due to
the variation of water usage of the commercial and/or industrial demand, these users are
assumed to be residential demand as well.
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Most of the residential demand is located in the East zone; however, the noticeable
population growth for the last 10 years has been shown in the West Zone. Using the
population projection in Table V-1 and the estimated daily average water demand above,
the total water demand was developed for the targeting area in Table V-3. In order to
specify the demand for each zone, the population data was applied separately.

Table V-3: Historical and Projected Water Demand — Project Service Area

Average Water Demand (gpd)

Year Entire City | Within Service | West Zone | East Zone
2010 2,414,900 1,042,400 115,100 927,300
2020 2,774,700 1,152,600 197,700 954,900
2025 2,974,300 1,228,100 259,100 969,000
2030 3,188,100 1,322,900 339,600 983,300
2035 3,417,400 1,442,900 445,000 997,900

Peak Water Demand (gpd)
Year Entire City | Within Service | West Zone | East Zone

2010 3,622,350 1,563,600 172,650 | 1,390,950
2020 4,162,050 1,728,900 296,550 | 1,432,350
2025 4,461,450 1,842,150 388,650 | 1,453,500
2030 4,782,150 1,984,350 509,400 | 1,474,950
2035 5,126,100 2,164,350 667,500 | 1,496,850

C. System Hydraulic Analysis

Pickering firm assisted the City of Madison with conducting a hydraulic analysis to
evaluate the existing water system. The main goal of the hydraulic analysis is to tackle the
deficiencies of the water distribution system with adequate fire flow to secure fire safety
throughout the City of Madison water system by evaluating pressure, supply, storage, and
fire flow. Geospatial information was referenced by DEM (Digital Elevation Model) from
MARIS (Mississippi Automated Resource Information System). The map of existing water
system was developed by utilizing data provided from the city and applied to develop
hydraulic analysis model.
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The existing water distribution system consists of approximately 505,410 ft of water main,
ranging from % inches to 16 inches. To comply with the minimum diameter for the
hydraulic analysis of 4 inches from the Mississippi State Department of Health (MSDH),
smaller water mains are generalized as less than 4 inches, as shown in Table V-4 below.
Considering almost 99% of water distribution mains were applicable for the hydraulic
analysis, the impact of the skeletonized water main was negligible.

Table V-4: Water Distribution System Components

I)(:::Lfsr Length (ft) | Length (%)
<4 7,254 1.44%
4 7,589 1.50%
6 151,267 29.93%
8 198,077 39.19%
10 44,519 8.81%
12 92,518 18.31%
16 4,186 0.83%
Total 505,410 100%

Water system operational data were collected from City of Madison, Public Water Supply
Report from the Mississippi State Department of Health (MSDH), and other documents
provided by City of Madison. The hydraulic analysis was limited to water demand from
residential areas because of a lack of accessible commercial or industrial data. Control
sets for the system operations are based on supervisory control and data acquisition
(SCADA) data. Overall information of City of Madison water system can be found in
Appendix 4.

The base scenario evaluates the water security of the existing water system to meet the
demand from residential areas throughout the City of Madison without any extraneous
water demand from commercial, industrial, and fire flow. As discussed on previous
sections, the base demand was developed by the average daily water demand per person
(100 gallons per day per capita). Since the minimum water supply diameter for a fire
hydrant is more than 6”, the Fire flow analysis was conducted independently.

In the base scenario, two distinct pressure Zones were analyzed in parallel from the
hydraulic model. In the West Zone, the operating pressure ranged from approximately
58 - 116 psi. Considering the highest elevation of this project area, assumed 407 ft, the
minimum pressure was expected around 55 psi. The analysis result showed the East Zone
ranged from approximately 45 - 80 psi, with the majority of pressures in the East Zone
residing in the 50 - 70 psi range. The lowest pressure was found at the Crosscreek
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subdivision, the East side of the West Zone, ranging 45 - 50 psi. The pressure contour map
can be found in Appendix 5.

In addition to evaluating the residual pressure, fire flow was analyzed as an independent
scenario. Due to the limited fire flow availability at the hydrant, the Mississippi State
Department of Health (MSDH) recommends using a pipe larger than 4 inches for
connection to the fire hydrant. Considering the discrepancy of field data with applied
geospatial information to hydraulic analysis, the model was calibrated by comparing the
analysis result with the fire hydrant test. The fire hydrant list utilized for calibration are
shown in the map in Appendix 6. Certain parameters (Pipe materials, Hazen Williams
Coefficient, and water demand etc.) are adjusted to optimize the accuracy of hydraulic
analysis for City of Madison Water system. Overall the hydraulic analysis shows 85% of
the similarity of fire flow test on field. Considering the threshold of water control sets for
the momentum pressure (closed valve, water elevation at the tank, etc.), the result placed
in the acceptable range. The result of calibration are shown in the table V-5 below.

Table V-5: Calibration Result of Fire Flow Analysis

Fire flow test Hydraulic analysis
. AL Residual Flow rate | Estimated
Test Fire Hydrant rate .
. ) Pressure | ID | Applied Pressure
No. Location on-site (Psi) (gpm) (Psi)
(gpm)
1 | Oak Park Drive & Hwy 51 950 50| 79 950 55
2 Behind Sam's Club 1279 76 | 216 1280 83
3 Behind Wal-Mart 1113 70 | 142 1100 83
4 Keifer’s & 500 ft South 1186 68 | 104 1200 77
5 Behind Jason Deli 949 70 | 586 950 88
6 | 241 Heritage Drive 1034 58 | 416 1032 51

Approximately 750 fire hydrants were applied in this analysis, and their latitude and
longitude are included in a table in Appendix 7. The dead end created by closed valves is
not considered in this model. Generally, the required fire flow will vary by the
construction type, occupied area, distance between buildings, the presence of sprinkler
systems, etc. Fire flow requirement can be calculated by the tool referencing the
Insurance Service Office (ISO) methods and the International Building Code. The minimum
required fire flow is 500 gpm with 20 psi for 1 hour. The maximum fire flow limit was set
as 5,000 gpm to avoid the pressure impact on the water system from unrealistically high
fire flow demand. The residual pressure threshold was set as 20 psi to meet the
requirement from MSDH. The result of fire flow analysis can be found in Appendix 8.
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Most of the fire hydrants in the West Zone have available fire flow of more than 1,500
gpm with 20 psi for 1 hour, except the subdivision near Lake Castle. These low available
flows exist due to dead ends and small diameter lines. In the East Zone, most of the fire
hydrants show availability of fire flow of more than 1,500 gpm with 20 psi for 1 hour. One
fire hydrant failed to deliver 500 gpm with adequate residual pressure at Post Oak Road
in the East Zone due to the small diameter of the water main. The fire hydrants at the
southeast side of the City of Madison water system (beyond the city limit) present
inadequate residual pressure at the 1,500 gpm.
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VL.

DEVELOPMENT OF ALTERNATIVES

Elevated Storage

As discussed in the previous sections, the fast phase of population growth was found in
the West Zone. Accordingly, additional storage is needed on the West Zone (High
pressure) to accommodate the increasing water demand, coupled with the population
growth and the developing infrastructure. To avoid the issue of potential low pressure for
the existing water distribution system and fire flow event, the overflow elevation of the
proposed elevated tank is recommended to be the same as before.

Pressure Zone Equalization

To simplify the operational complexity of two (2) independent systems, combining two
pressure zones is recommended by two (2) feasible options: utilizing a booster pump
station or adjusting the proposed and existing elevated tank overflow elevations to
equalize the pressure zones.

The ground elevation difference of two (2) pressure zones is an obstacle to supplying
water from the East Zone (Low pressure) to the West Zone (High pressure). To tackle this
issue, 700 gpm booster pump station can be recommended on the Madison Ave. (Parcel
ID: 072D-18A-004/00.00).

Lowering the proposed tank on the West Zone (high pressure) can be applicable to
equalize pressures to combine. On the other hand, the lower overflow elevation of the
water storage may impact the water service in terms of residual pressure in the
residential area during a fire flow event, available fire flow rate within an adequate
pressure. Furthermore, the outreach of the local community is needed as well.

Raising the existing tank in the East Zone (Low pressure) can be feasible to combine the
pressures by matching the overflow elevation of the storage tank. On the other hand, the
lifted operating pressure may cause loss of potable water from the damaged water pipes
and joints due to increased system pressure. To alleviate the pressure from the increased
water system operating pressure, pressure-reducing valves would be needed to be
provided to individual connections vulnerable to the increased system pressure. Public
outreach also needs to inform the pressure modification about the future water system
operation. In addition, the modification of water storage operational elevation may
impact the performance of the existing water pump condition.
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C. Water Supply

To increase the design capacity of the water system, an additional water supply is needed
in the West Zone (High pressure) to increase the usable volume of the larger elevated
tank and to supplement anticipated supply lost from the Cotton Hill Well. As discussed in
the previous section, the proposed booster pump station is a feasible option to transmit
water from the East Zone (Low pressure) to West Zone (High pressure). Although the
supply system has a minor pressure loss in an acceptable range (up to 10 psi) in the East
Zone, the proposed booster pump station relieves a burden for the West Zone (High
Pressure) water system to supply water to the proposed water storage.

To operate the two (2) independent systems without water transmission, a new water
well is required to supply water to the proposed water storage tank, complying with the
operational limitation from the Mississippi State Department of Health. The existing
water system is utilizing Cockfield formation and Sparta aquifer as ground water source.
The required production rate from the proposed well is approximately 700 gpm.

D. Distribution System

The aged water distribution system causes financial burden, with concerns for public
health, causing additional water treatment to supply water of adequate quality. Recently,
the city of Madison improved the water transmission main near the city center. However,
the water distribution main on Madison Ave. is also recommended to be replaced as this
water main is one of the older water mains still in service and has a history of water main
breaks due to age. In addition, in the combined system with a boost pump station, this
water main plays a key role as a connecting point of two (2) independent pressure zones.
Considering the impact on the existing and proposed supply system, approximately 2,000
LF of water main is recommended to be replaced.

E. No action

The no action alternative consists of the continued operation of existing water systems
without any improvement. The existing system does not have sufficient water supply and
storage to accommodate the future water demand based on estimated population
growth. The aged water infrastructure also raises concerns for public water security. Thus,
no action cannot be recommended for the current water system.
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VILI.

SELECTED PLAN

General Information

As discussed in the previous sections, the City of Madison is recommended to improve its
existing water system to enhance water security. The proposed improvements can be
found in Appendix 9. Implementation of the phase | below is estimated to cost of
approximately $8.7 million. To permit a greater degree of financial flexibility, the
proposed project has been separated into three (3) phases.

Phase 1 consists of upsizing the existing elevated water tank on Cotton Hill Road from
300,000 gallon to 1,500,000 gallon. A detailed cost for each component is presented in
the Table VII-1 below.

Phase 2 consists of improvements to the water supply system with two (2) alternatives.
The cost for each alternative with the related appurtenances is shown in the Table VII-2
and VII-3 below.

Phase 3 of the project includes the construction of approximately 2,000 linear feet of 12-
inch water distribution main on Madison Avenue, with Various drilling methods as
needed. Table VII-4 shows the detailed cost for the proposed water main with related
appurtenances.

The total cost of all phases is estimated to be $17.5 million.
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Table VII-1: Proposed Project Opinion of Probable Construction Cost — Phase |

Phase | - Water Storage System Improvement

Engineers Estimate of Probable Construction Cost

June 18, 2026

Estimated

Item | Description Measure Unit Cost Quantity Total Cost
1 Mobilization LS $ 650,000.00 1] $ 650,000.00
2 Clear & Grubb LS $ 50,000.00 11 $ 50,000.00
3 Sitework LS $ 340,000.00 1] $ 340,000.00
4 | Gravel Access Road LS $ 150,000.00 11 $ 150,000.00
5 | Seed, fert, & Mulch AC $  10,000.00 11 $ 10,000.00
6 | Existing Tank Demo LS $ 500,000.00 1] $ 500,000.00
7 Fence LF $ 75.00 1200 | $ 90,000.00
8 | Process Piping LS $ 125,000.00 1] $ 125,000.00
9 | Water Main Tie-in EA $  10,000.00 11 $ 10,000.00
10 | Electrical LS $ 100,000.00 11 $ 100,000.00
11 | Controls/SCADA LS $ 125,000.00 1] $ 125,000.00
12 | 1.5 M Gallon Elevated Tank LS $ 5,000,000.00 1| $ 5,000,000.00
Construction Subtotal: | $ 7,150,000.00
Contingency: | $ 715,000.00
Total Construction Costs: | $  7,865,000.00
Estimated Project Planning and Design Services: | $ 500,000.00
Estimated Construction Services: | $ 350,000.00
Total: | $ 8,715,000.00
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Table VII-2: Proposed Project Opinion of Probable Construction Cost — Phase Il - A

Phase Il - A Water Supply System Improvement

Engineers Estimate of Probable Construction Cost

June 18, 2026

Estimated
Item [Description Measure| Unit Cost Quantity Total Cost
1 Mobilization/Demobilization LS S 138,500.00 1 S 138,500.00
Site Work: Demolition, Clearing,
2 . LS S 50,000.00 1 s 50,000.00
and Grubbing
3 Site Work: Site Grading LS S 75,000.00 1 S 75,000.00
4 Site Work: 610 Limestone CY S 250.00 140| $ 35,000.00
5 Booster Pump Station, 700 gpm LS S 650,000.00 1 s 650,000.00
Site Water Process Piping,
6 . LS S 75,000.00 1S 75,000.00
Valves, and Fittings
7 Controls and Instrumentation LS S 150,000.00 1l S 150,000.00
8 Electrical: Site Distribution LS S 75,000.00 1l S 75,000.00
9 Electrical: Strand-by Generator LS S 250,000.00 1l S 250,000.00
10 Site Fence LS S 25,000.00 1 S 25,000.00
Construction Subtotal:| $ 1,523,500.00
Contingency: | S 152,350.00
Total Construction Cost:| S 1,675,850.00
Estimated Project Planning and Design Services:| S 117,192.31
Estimated Construction Services:| $ 82,034.62
Total:| $ 1,875,076.92

Page 20




Table VII-3: Proposed Project Opinion of Probable Construction Cost — Phase Il - B

Phase Il - B Water Supply System Improvement

Engineers Estimate of Probable Construction Cost

June 18, 2026

Estimated
Item [Description Measure Unit Cost Quantity Total Cost
1 Mobilization/Demobilization LS S 384,000.00 1[ S 384,000.00
Site Work: Demolition, Clearing, and
2 . LS S 75,000.00 1| $  75,000.00
Grubbing
3 Site Work: Site Grading LS S 50,000.00 1| $ 50,000.00
4 Site Work: 610 Limestone cY S 250.00 140[ $  35,000.00
5 Potable Water Well 18" Casing 1100' LS S 2,200,000.00 1| $2,200,000.00
6 Site Water Process Piping LS S 50,000.00 1| $  50,000.00
7 Pre-Fab Water Treatment Shelter LS S 75,000.00 1 §  75,000.00
8 Chemical Feed Equipment LS S 175,000.00 1[ $ 175,000.00
9 Chemical Feed Piping LS S 20,000.00 1| $  20,000.00
10 Instrumentation LS S 500,000.00 1[ $ 500,000.00
11 Electrical: Site Distribution LS S 255,000.00 1| $ 255,000.00
12 Electrical: Strand-by Generator LS S 300,000.00 1[ $ 300,000.00
13 Site Restoration LS S 75,000.00 1| $  75,000.00
14 Site Fence LS S 30,000.00 1/ $  30,000.00
Construction Subtotal:| $4,224,000.00
Contingency: | $ 422,400.00
Total Construction Cost:| $ 4,646,400.00
Estimated Project Planning and Design Services:| $ 324,923.08
Estimated Construction Services:| S 227,446.15
Total:| $5,198,769.23
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Table VII-4: Preliminary Opinion of Project Construction Cost — Phase lll

Phase Ill Madison Water Distribution System Improvement

Engineers Estimate of Probable Construction Cost

June 18, 2026

Estimated

Item |Description Measure| UnitCost | Quantity Total Cost
1 Mobilization/Demobilization LS $ 119,100.00 1§ 119,100.00
2 12-Inch Water Main LF S 120.00 900 S 108,000.00
3 12-Inch Gate Valve EA S 6,000.00 10| $  60,000.00
4 12-Inch HDPE HDD LF S 600.00 900 S 540,000.00
5 12-Inch Jack & Bore w/ 24" Steel Casing LF S 1,200.00 200 S 240,000.00
6 Fire Hydrant Assembly EA S 6,000.00 2| S 12,000.00
7 Tie-in Existing Water Main EA S 9,000.00 4 S 36,000.00
8 Seeding AC S 6,300.00 1 S 6,300.00
9 Flowable Fill CcY S 390.00 10| $ 3,900.00
10 Solid Sod SY S 24.00 200| $ 4,800.00
11 Ductile Iron Fittings Lbs S 18.00 10000/ S  180,000.00
Construction Subtotal:| S 1,310,100.00
Contingency: | $ 131,010.00
Total Construction Cost:| S 1,441,110.00
Estimated Project Planning and Design Services:| S  100,776.92
Estimated Construction Services:| $ 70,543.85
Total:| $ 1,612,430.77
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B. Special Environmental Considerations

Although the proposed project does include distribution mains located within the 100-
year flood hazard boundary as shown in the Appendix 11, these mains are not adversely
impacted due to flooding and their installation within the 100-year flood hazard boundary
does not alter the location of the boundary itself. An adequate drilling method is applied
to avoid impact on wetland and 100-year flood hazard zone. No other elements of the
proposed project are located in the 100-year flood hazard boundary.

The evaluation of the potential impact on archaeological, cultural, natural, and other
protected resources was conducted by the Intergovernmental agencies. A copy of the
letter from each agency can be found in Appendix 11.
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X. APPENDICES
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Drinking Water Supply






Page: 2 - CITY OF MADISON - Inspection Report

10.

11.

12.

13.

Under the Lead and Copper Rule, Mr. Crocker should continue monitoring alkalinity
at the treatment plant because soda ash is added. At the time of inspection the
alkalinity was 120 mg/L as recorded at the treatment plant.

The City has a contract to routinely inspect, clean, and paint the steel storage
facilities on the system. All tanks have been inspected and cleaned within the
last two years.

There are generators at Wells #3, #4, and #5. The system also has emergency
tie-ins with Bear Creek Water Association (MS0450002 & MS0450021).

*»** GENERAL & REMINDER COMMENTS ***

As a reminder, sample sites for monthly bacteriological samples should be rotated
and the locations of those samples should be identified by their physical
addresses. Also when collecting bacteriological samples, the Operator should
measure and record free & total chlorine on the sample cards. Ideally, the System
Operators should not take all of the monthly routine bacteriological samples that

are required under the Total Coliform Rule in one day.

Whenever system pressure is lost, even for brief periods of time, contaminants
may be introduced to the system through back flow or back-siphonage. When this
occurs, Officials should notify all customers in the affected area to boil their

drinking water until clear bacteriological samples have been obtained.

All dead-end water lines should be flushed on a routine schedule to clear the
lines of sediment and stagnant water.

When repairs are made on the water distribution system, all lines affected should
be properly chlorinated and flushed before they are placed back in service.

To prevent unauthorized entrance, Officials should ensure that all gates, doors,
latches on tanks, etc. are kept locked at all times.

Completed by Amy L. McLeod, E.I. on 02/02/2022.

Reviewed by Greg Caraway, P.E. on 02/03/2022.

If you have any questions, please call (601)576-7518.

pc:

MARY HAWKINS BUTLER, OFFICIAL
JASON L CROCKER, OPERATOR






Public Water SystemCITY OF MADISON
FY 2022 Public Water System Capacity Assessment Form

PWS ID #:__0450010
Survey Date01-26-2022

; ; Point Point
Managerial Capacity Assessment Scale | Award
[M1] Were all SDWA required records maintained in a logical and orderly manner and availgbleyfofp;.
review by the regional engineer during the surv@lﬁ] N - Opt. 1
[M2] 1) Have acceptable written policies and procedures for operating this water system been [formally
adopted and were these policies available for review during the suf¥ey? I.2) Have all board
members (in office more than 12 months) completed Board Member Trai @g! NA ] 3) Doeg iy -1pt.
the Board of Directors meet monthly and were minutes of Board meetings available for review dissngo pt. 1
the survey? (NOTE: Quarterly meetings allowed if system has an officially designated full time
manager IZIN NA] (NOTE: ALL YESs or NAs required to receive point. NA - Not Applicalle)
[M3] Has the water system had any SDWA violations since the last Capacity Assess@? [ N - 1pt. 1
Y - Opt.
[M4] Has the water systemq developed a long range improvements plan and was this plan avgilalyle fgy
review during the surve@ﬁ N - Opt. 1
[M5] 1) Does the water system have an effective cross connection control program in compliapce with
MSDH regulations3¥) N | 2) Was a copy of the MSDH approved bacti site plan and lead/coppepgite 1 pt.
plan available for review during the survey and do the bacti results clearly show that this approvedelan pt. 1
is being followedd[Y) N ] (NOTE: All YESSs required to receive point)
MANAGERIAL CAPACITY RATING = 5 ] (Total Points)
Financial Capacity Assessment Point | Point
Scale | Award
[F1] Has the water system raised water rates in the past 5 y][(NOTE: Point may bg
awarded if the water system provides acceptable financial documentation clearly showing that ér%ﬁ’? 1
increase is not needed, i.e. revenue has consistently exceeded expenditures by at least 10%, gtc. Pt
[F2] Does the water system have an officially adopted policy requiring that water rates be rgutinel
reyiewed and adjusted as appropriate and was this policy available for review during the surﬁe%a- 1
N ] TR
[F3] Does the water system have an officially adopted cut-off policy for customers who do ot pay
their water bills, was a copy of this policy available for review by the regional engineer, and do| systeip.
records (cut-off lists, etcglearly show that the water system effectively implements this cyt-aff- opt. 1
policy? N]
[F4] Was a copy of the water system's officially adopted annual budget available for review by the
regional engineer and does the wajer system's financial accounting system clearly and accuratel% ;r%&‘fk 1
the expenditure and receipt of fundSR)IN] Pt
[F5 - Municipal Systems] 1) Was a copy of the latest audit report available for review at the time of
the survey~ N ] 2) Does this audit report clearly show that water and sewer fund account(s)&ey pt.
maintained séparately from all other municipal accou @n ] Else -0pt. 1
(NOTE: Yes answer to all questions required to receive pqint.)
[F5 - Rural Systems] 1) Was the latest financial report / audit report available for revigw | 2)
Does the latest financial report show that receipts exceeded expenditdrés$? [ All'Y _-10pt't
(NOTE: Yes answer to both questions required to receive pofrtf ~° Pt
FINANCIAL CAPACITY RATING = [ 5 ] (Total Points)
Mississippi State Department of Health Page 2 of 2 Form 1261

Revision: June 29, 2021



Generated November 17, 2023, 10:40 AM CST.

MISSISSIPPI DEPARTMENT OF HEALTH
BUREAU OF PUBLIC WATER SUPPLY
DESIGN CAPACITY SHEET

System: CITY OF MADISON
ID: 0450010 Class: C County: MADISON

Date Completed: 02/02/2022
Connections - Actual: 6112 Equivalent: 6182
Design Capacity: 10090 Percent Design Capacity: 6182/10090 = 61.3%

**The City operates under two pressure zones based on elevation. The zones are tied
together but operate independently.**

WEST SIDE

Well capacity:

Well #3 - 525 GPM (April 2021 pump test)
Well #5 - 791 GPM (April 2021 pump test)

Storage capacity:
Elevated tank at Well #3 - 300,000 gal (usable = 525*360 = 189,000 gal)

West Side Design Capacity:
1316 GPM + (189,000 gal/200 min) = 2261 GPM

High users include schools and nursing homes:

Notes: Twice the Average Daily Usage are used in the calculations for peak usage
Schools with cafeterias = 40 gpd
Schools with cafeterias and showers = 50 gpd

Madison Central High School
Total Enrollment = 1317; number of meters = 12; The school has a cafeteria and showers
Adjusted Connections = [(1317 people X 50 gpd/person)/400 gpd (peak)] - 12

= 153 connections

CALCULATE ADJUSTED CONNECTIONS FOR THE NURSING HOMES:
Notes: Twice the Average Daily Usage are used in the calculations for peak usage
300 gpd/bed
Sunny Brook
Maximum number of beds = 109
Adjusted Connections = [(109 beds X 300 gpd/bed)/400 gpd (peak)]
= 82 connections

St Catherine's

14 Stand Alone Homes

206 Apartment Units

459 Beds at Assisted Living

Adjusted connections = [(459 beds X 300 gpd/bed)/400 gpd (peak)] + 14 + 206 X 2/3
=344 + 14 + 137
= 495 connections

Total adjusted connections for schools & nursing homes = 153 + 82 + 495 = 730

Total equivalent connections = metered connections + adjusted connections
Total equivalent connections =581 + 730 = 1311

THEREFORE, THE SYSTEM IS AT 1311/2261 * 100% = 58% CAPACITY
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MISSISSIPPI DEPARTMENT OF HEALTH
BUREAU OF PUBLIC WATER SUPPLY
DESIGN CAPACITY SHEET

CITY OF MADISON 02/02/2022

EAST SIDE

Treatment Plant Capacity:

Well #1 - ABANDONED

Well #2 - Pumps to plant - 670 GPM (April 2021 pump test)
Aerator - 500 GPM

Therefore, the limiting factor = 500 GPM

Clearwell - 200,000 gallons
Service pumps - 584 GPM + 635 GPM = 1219 GPM (Feb. 2017 pump test)

Usable service pump capacity = 500 GPM + 200,000 gal/200 min = 1500 GPM, which exceeds
1219 GPM, so overall treatment plant capacity = 1219 GPM.

Well capacity:
Well #4 - 1825 GPM (April 2021 pump test)

Storage capacity:

Elevated tank at treatment plant = 300,000 gal (all usable)

Elevated tank at Well #4 (Hwy 51) = 1,000,000 gal (usable = 1825*360 = 657,000)
Usable elevated storage = 957,000 gallons

East Side Design Capacity:
1219 GPM + 1825 GPM + (957,000 gal/200 min) = 7829 GPM

High users include schools and nursing homes:

Notes: Twice the Average Daily Usage are used in the calculations for peak usage
Schools with cafeterias = 40 gpd
Schools with cafeterias and showers = 50 gpd

Madison Avenue Lower Elementary
Total Enrollment = 484; number of meters = 2; The school has a cafeteria;
Adjusted Connections = [(484 people X 40 gpd/person)/400 gpd (peak)] - 2
= 46 connections
Madison Avenue Upper Elementary
Total Enrollment = 555; number of meters = 2; The school has a cafeteria
Adjusted Connections = [(555 people X 40 gpd/person)/400 gpd (peak)] - 2
= 53 connections
Rosa Scott 9th Grade School
Total Enrollment = 443; number of meters = 2; The school has a cafeteria and showers
Adjusted Connections = [(443 people X 50 gpd/person)/400 gpd (peak)] - 2
= 53 connections
MRA
Total Enrollment = 1065; number of meters = 6; The school has a cafeteria and showers
Adjusted Connections = [(1065 people X 50 gpd/person)/400 gpd (peak)] - 6
= 127 connections

CALCULATE ADJUSTED CONNECTIONS FOR THE NURSING HOMES:
Notes: Twice the Average Daily Usage are used in the calculations for peak usage
300 gpd/bed
Nichols Center
Maximum number of beds = 60
Adjusted Connections = [(60 beds X 300 gpd/bed)/400 gpd (peak)]
= 45 connections

Bond Home
Maximum number of beds = 75
Adjusted Connections = [(75 beds X 300 gpd/bed)/400 gpd (peak)]
= 56 connections
Total adjusted connections for schools & nursing homes = 46 + 53 + 53 + 127 + 45 + 56

Page: 2
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MISSISSIPPI DEPARTMENT OF HEALTH
BUREAU OF PUBLIC WATER SUPPLY
DESIGN CAPACITY SHEET

CITY OF MADISON 02/02/2022

= 380 connections
Total equivalent connections = metered connections + adjusted connections
Total equivalent connections = 4491 + 380 = 4871
THEREFORE, THE SYSTEM IS AT 4871/7829 * 100% = 62% CAPACITY
OVERALL, THE CITY OF MADISON IS AT 6182/10,090 * 100% = 61% CAPACITY

GROUND WATER RULE CALCULATIONS:
The system is conducting triggered monitoring to comply with the Ground Water Rule.
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	Name: City of Madison
	Address: 1239 Hwy 51
	City: Madison
	State: Mississippi
	Zip Code: 39110
	B Unique Entity Identifier (UEI): 
	C Point of Contact Name: Pete Vozzo
	C Point of Contact Phone: 601-856-8958
	C Point of Contact Email: publicworks@madisonthecity.com
	C Point of Contact Title: Senior Director
	Is the applicant currently receiving EPA Assistance: No
	III Pending: None
	IV Complaints Decided: None
	V Compliance Reviews 40 CFR 780c3: None
	Is the applicant requesting EPA assistance for new construction If no proceed to VII if yes answer a andor b below: Yes_2
	accessible to and usable by persons with disabilities If yes proceed to VII if no proceed to VIb: Yes_3
	by persons with disabilities explain how a regulatory exception 40 CFR 770 applies: N/A, New facilities will be accessible to and usable by person with disabilities.
	VII Non Discrimination Notice: Yes
	VIIa Impaired Vision or Hearing: Yes
	VII Notice posted: Yes
	VIIc Identify designated civil rights coordinator: Yes
	VIII Maintain demographic data 40 CFR 7: 
	85(a): Yes

	number of the designated coordinator: N/A
	for or a copy of the procedures: N/A
	undefined_2: 
	undefined_3: 
	B Title of Authorized Official: 
	C Date: 
	IX Policy for limited English proficiency (40 CFR Part 7, EO 13166): Yes


