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EXECUTIVE SUMMARY 

This Source Water Protection Contingency Plan is being developed for Middlebourne Municipal 

Water Works in accordance with Senate Bill 373. Middlebourne Municipal Water Works is a state 

regulated public utility and operates a public water system serving the areas of Middlebourne and 

surrounding areas in Tyler County, West Virginia. The utility serves 484 residential customers, 26 

commercial customers, and 16 public authorities as reported in the 2014 PSC Annual Report. The 

utility does not provide water to nor purchase water from another utility. 

Middlebourne Municipal Water Works water treatment facility obtains surface water from Middle 

Island Creek for treatment. The plant has a treatment capacity of 288,000 gallons per day (GPD) and 

pumps approximately nine (9) hours per day producing an average of 85,166 GPD. Middlebourne 

Municipal Water Works  maintains two (2) treated water storage tanks totaling 246,500 gallons of 

treated water and does not retain any raw water storage. Currently, the water system is experiencing 

16.47% unaccounted for water; however, the utility is conducting leak detection and making 

necessary repairs to reduce unaccounted for water.  Municipal Water Works currently does not have a 

generator. Consequently, the treatment plant does not operate during power outages. 

In the event that the primary water source is contaminated, Municipal Water Works currently does not 

have an alternative water source. The utility is currently involved in an active project that will replace 

the existing dilapidated intake, replace existing water lines that are in poor condition with new HDPE 

and PVC water line, install new main line gate valves, construct a new treated water storage tank, 

install water tank aeration systems, rehabilitate on of the existing water storage tank, complete 

upgrades to the water treatment plant’s sludge removal system by constructing a pre-sedimentation 

raw water tank that will be tied into the existing treatment system, replace one (1) high service pump, 

rebuild the filters, and install a backup generator with transfer switch for the water treatment plant. 

The project also included drilling of a groundwater well. Three (3) wells were drilled, all of which 

failed to produce significant quantities to sustain the water system demand.  

Based on the evaluation of the water system, the most feasible alternative for a secondary water 

source is to utilize the combined system storage following completion of the proposed project. Also, it 

is recommended that the Middlebourne Municipal Water Works  install an early warning monitoring 

system to provide notification before the contamination reaches the intake allowing the measures to 

be taken to protect the water system. Additional detail for the recommended alternative is discussed in 
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the “Conclusion and Recommendations” section of this report. The feasibility study and supporting 

documentation is included in the Appendices. 

Backup Intake (Groundwater Well) 

Middlebourne Municipal Water Works  currently draws all water for treatment and distribution from 

Middle Island Creek. There is not another surface water source within a feasible proximately capable 

of sustaining the average water demand of Middlebourne. The utility has undertaken drilling of 

groundwater wells without success. In three (3) attempts, the yield has been insufficient with wells 

producing one (1) gallon per minute or less than. Attempting a fourth groundwater well to be used as 

a backup water source was considered in the feasibility analysis. 

Interconnection 
The Middlebourne Municipal Water Works is currently interconnected with Tyler County Public 

Service District (PSD). After analysis of the Tyler County PSD treatment capacities, it was concluded 

that the system’s treatment facility could supply Middlebourne’s average water demand. Although 

Tyler County PSD has sufficient treatment capacity to sustain the Middlebourne system, due to 

inadequate pipe pressure classes, water line upgrades would be required to take advantage of the 

existing interconnection. Additionally the existing interconnection with Tyler County PSD is to the 

School Tank which cannot be utilized by Middlebourne’s distribution system. In order to fully utilize 

the interconnection a pressure reducing valve and bypass line would also need to be installed. 

Upgrades to the existing interconnection with Tyler County PSD as well as the installation of a 

pressure reducing valve station and bypass line were assessed in the feasibility analysis. 

Proposed Project Water Storage 
The Middlebourne Municipal Water Works currently has a combined system water storage of 246,500 

gallons distributed between the 54,000 gallon School Tank and the 192,500 gallon Main Tank. 

However due to pressure differences, the School Tank is solely supplying Tyler Consolidated High 

School, as it cannot backfeed into the remainder of the system. Senate Bill 373 requires that each 

utility maintain two (2) days of storage based on the maximum amount of water produced in a 24 hour 

period. The MMW peak production experienced within the past year is 164,000 gallons, therefore 

328,000 gallons of total water storage is required to comply with Senate Bill 373. 

Discounting the School Tank, owing to the inability to backfeed, the Municipal Water Works needs a 

minimum of 136,000 gallons of additional water storage to be considered as an alternative water 
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source. The proposed project includes the installation of a standby generator for the treatment facility, 

construction of an additional 151,000 gallon treated water storage tank adjacent to the functioning 

Main Tank as well as a 100,000 gallon raw water storage tank near the existing treatment facility. At 

the result of the project the utility will have 343,000 gallons of accessible treated water storage for 

approximately 2.7 days of water storage based on maximum production, satisfying the Senate Bill. 

The construction of additional water storage per the proposed project was evaluated in the feasibility 

analysis. 

Pressure Reducing Valve and Water Storage 
As mentioned above the Middlebourne Municipal Water Works currently has a combined system 

water storage of 246,500 gallons, 54,000 of which is inaccessible to the majority of the system due to 

pressure issues. A pressure reducing valve and bypass line could be installed at the existing School 

Tank booster pump station. The School Tank would then be able to back feed and provide service to 

the remaining system. 

In addition to usage of the School Tank, the Middlebourne Municipal Water Works would require an 

additional 81,500 gallons of water storage to meet the two (2) day required minimum set forth by 

Senate Bill 373. The installation of a pressure reducing valve and necessary appurtenances, as well as 

the construction of additional water storage was evaluated in the feasibility analysis. 

Raw Water Reservoir 

As mentioned above Middlebourne has a total combined treated water storage capacity of 246,500 

gallons distributed between the 54,000 gallon School Tank and the 192,500 gallon Main Tank. 

Middlebourne currently does not have any raw water storage and would require 328,000 gallons, to 

satisfy the two (2) day storage requirement described in Senate Bill 373. 

Middlebourne has expressed interest in constructing a raw water reservoir near the existing Water 

Treatment Facility. The construction of a 1.8 million gallon raw water reservoir would more than 

satisfy the required storage capacity and provide insurance if the primary raw water source (Middle 

Island Creek) was contaminated. The construction of the raw water storage was considered during 

feasibility analysis. 
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PURPOSE 

The goal of the West Virginia Bureau for Public Health (WVBPH) Source Water Assessment and 

Protection (SWAP) program is to prevent degradation of source waters which may preclude present 

and future uses of drinking water supplies to provide safe water in sufficient quantity to users. The 

most efficient way to accomplish this goal is to encourage and oversee source water protection on a 

local level. Every aspect of source water protection is best addressed by engaging local stakeholders. 

The intent of this document is to describe what Middlebourne Municipal Water Works has done, is 

currently doing, and plans to do to protect its source of drinking water. Although this water system 

treats the water to meet federal and state drinking water standards, conventional treatment does not 

fully eradicate all potential contaminants, and treatment that goes beyond conventional methods is 

often very expensive. By completing this plan, Middlebourne Municipal Water Works  acknowledges 

that implementing measures to prevent contamination is vital to ensuring the safety of the drinking 

water. 

What are the benefits of preparing a Source Water Protection Plan? 

• Fulfills the requirement for the public water utilities to complete or update their source water 

protection plan. 

• Identifies and prioritizes potential threats to the source of drinking water; and establishes 

strategies to minimize the threats. 

• Plans for emergency responses to incidents that compromise the water supply by 

contamination or depletion, including how the public, state, and local agencies will be 

informed. 

• Plans for future expansion and development, including establishing secondary sources of 

water. 

• Ensures conditions to provide the safest and highest quality drinking water to customers at the 

lowest possible cost. 

• Provides more opportunities for funding to improve infrastructure, purchase land in the 

protection area, and other improvements to the intake or source water protection areas. 
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BACKGROUND: WV SOURCE WATER ASSESSMENT AND PROTECTION 
PROGRAM 

Since 1974, the federal Safe Drinking Water Act (SDWA) has set minimum standards on the 

construction, operation, and quality of water provided by public water systems. In 1986, Congress 

amended the SDWA. A portion of those amendments was designed to protect the source water 

contribution areas around groundwater supply wells. This program eventually became known as the 

Wellhead Protection Program (WHPP). The purpose of the WHPP is to prevent pollution of the 

source water supplying the wells. 

The Safe Drinking Water Act Amendments of 1996 expanded the concept of wellhead protection to 

include surface water sources under the umbrella term of “Source Water Protection”. The 

amendments encourage states to establish SWAP programs to protect all public drinking water 

supplies. As part of this initiative, states must explain how protection areas for each public water 

system will be delineated, how potential contaminant sources will be inventoried, and how 

susceptibility ratings will be established. 

In 1999, the WVBPH published the West Virginia Source Water Assessment and Protection Program, 

which was endorsed by the United States Environmental Protection Agency. Over the next few years, 

WVBPH staff completed an assessment (i.e., delineation, inventory and susceptibility analysis) for all 

of West Virginia’s public water systems. Each public water system was sent a copy of its assessment 

report. Information regarding assessment reports for Middlebourne Municipal Water Works  can be 

found in Table 1. 

STATE REGULATORY REQUIREMENTS 

On June 6, 2014, §16.1.2 and §16.1.9a of the Code of West Virginia (1931) was reenacted and 

amended by adding three new sections designated §16.1.9c, §16.1.9d and §16.1.9e. The changes to 

the code outline specific requirements for public water utilities that draw water from a surface water 

source or a groundwater source influenced by surface water (GWUDI). 

Under the amended and new codes, each existing public water utility using surface water or ground 

water influenced by surface water as a source must have completed or updated a source water 

protection plan by July 1, 2016, and must continue to update their plan every three years. Existing 

source water protection plans have been developed for many public water utilities in the past. If 
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available, these plans were reviewed and considered in the development of this updated contingency 

plan. Any new water system established after July 1, 2016 must submit a source water protection plan 

before they begin operation. A new plan is also required when there is a significant change in the 

potential sources of significant contamination (PSSC) within the zone of critical concern (ZCC). 

The code also requires that public water utilities include details regarding PSSCs, protection 

measures, system capacities, contingency plans, and communication plans. Before a plan can be 

approved, the local health department and public will be invited to contribute information for 

consideration. In some instances, public water utilities may be asked to conduct independent studies 

of the source water protection area and specific threats to gain additional information. 

SYSTEM INFORMATION 

Middlebourne Municipal Water Works is classified as a state regulated public utility and operates a 

public water system serving areas of Tyler County. A public water system is defined as: 

“Any water supply or system which regularly supplies or offers to supply water for human 

consumption through pipes or other constructed conveyance, if serving at least an average of 

twenty-five individuals per day for at least sixty days per year, or which has at least fifteen 

service connections, and shall include: 

i. Any collection, treatment, storage and distribution facilities under the control of the 

owner or operator of the system and used primarily in connection with the system 

ii. Any collection or pretreatment storage facilities not under such control which are used 

primarily in connection with the system.” 

A public water utility is defined as, “any public water system which is regulated by the West Virginia 

Public Service Commission.” 

For purposes of this source water protection plan, public water systems are also referred to as public 

water utilities. Information on the population served by this utility is presented in Table 1 on the 

following page. 
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Table 1 – Population Served 

Administrative office location: 
100 Main Street 

Middlebourne, West Virginia 26149 
Is the system a public utility, according to the 
Public Service Commission rule? 

Yes 

Date of Most Recent Source Water 
Assessment Report: 

March 2003 

Date of Most Recent Source Water Protection 
Plan: 

September 2010 

Population served directly: 

Customers Total Population 

Residential           484 
Commercial             26 
Public Authorities    16 

 
1,350 

Bulk Water 
Purchaser 
Systems: 

System Name PWSID Number Population 

N/A N/A N/A 

Total Population Served by the Utility: 1,350 

Does the utility have multiple source water 
protection areas (SWPAs)? 

No 

How many SWPAs does the utility have? 1 

WATER TREATMENT AND STORAGE 

As required, Middlebourne Municipal Water Works has assessed their system (e.g., treatment 

capacity, storage capacity, unaccounted for water, contingency plans) to evaluate their ability to 

provide drinking water and protect public health. 

Table 2 contains information on the water treatment methods and capacity of the utility. Information 

about the surface water sources from which Middlebourne Municipal Water Works  draws water can 

be found in Table 3. If the utility draws water from any groundwater sources to blend with the surface 

water, the information about these ground water sources can be found in Table 4. These tables can be 

found on the following pages.  
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Table 2 – Water Treatment Information 

Water Treatment Process 
(List in order) 

Raw Water Intake 
↓ 

Settling Basin 
↓ 

Filtration 
↓  

Chlorination 
↓ 

Clearwell 
↓ 

High Service Pumps 

Current Treatment Capacity (gal/day) 288,000 

Current Average Production (gal/day) 85,166 

Maximum Quantity Treated and Produced 
(gal/day) 164,000 

Minimum Quantity Treated and Produced 
(gal/day) 64,000 

Average Hours of Operation in One Day 8.85 

Maximum Hours of Operation in One Day 15.5 

Minimum Hours of Operation in One Day 6.5 

Number of Storage Tanks Maintained 2 

Total Gallons of Treated Water Storage (gal) 246,500 
(Pre Project) 

397,500 
(Post Project) 

Total Gallons of Raw Water Storage (gal) 0 



 

 

Table 3 – Surface Water Sources 

Intake Name SDWIS # Local Name Describe Intake 
Name of 
Water 
Source 

Date 
Constructed/ 

Modified 

Frequency of Use 
(Primary/ 
Backup/ 

Emergency) 

Activity 
Status 

(Active/ 
Inactive) 

#1   

Dilapitated intake 
raw water line in 

Middle Island 
Creek 

Middle Island 
Creek 

1925 Backup Inactive 

#2   
Intake box north 

of bridge adjacent 
to WTP 

Middle Island 
Creek 

2006/2007 Primary Active 

 
Table 4 – Groundwater Sources 

Does the utility blend with groundwater? No 

 
(C) – Constructed 
(M) - Modified 
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Response Networks and Communication 

Statewide initiatives for emergency response, including source water related incidents, are being 

developed. These include the West Virginia Water/Wastewater Agency Response Network (WV 

WARN, see http://www.wvwarn.org/) and the Rural Water Association Emergency Response Team 

(see http://www.wvrwa.org/). Middlebourne Municipal Water Works  has analyzed its ability to 

effectively respond to emergencies and this information is provided in Table 5. 

Table 5 – Water Shortage Response Capability 

Can the utility isolate or divert contamination 
from the intake or groundwater supply? 

Yes 

Describe the utility’s capability to isolate or 
divert potential contaminants: 

Close valves and turn off intake pumps 

Can the utility switch to an alternative water 
source or intake that can supply full capacity 
at any time? 

No 

Describe in detail the utility’s capability to 
switch to an alternative source: 

The utility is interconnected with Tyler County 
PSD but would require multiple upgrades before 
it could be used. The interconnection is not 
currently used by either utility 

Can the utility close the water intake to 
prevent contamination from entering the 
water supply? 

Yes 

How long can the intake stay closed? 2.9 days 

Describe the process to close the intake: Close gate valve on raw water intake line 

Describe the treated water storage capacity of 
the water system: 

Two (2) water storage tanks totaling 246,500 gallons 
of treated water. At the time of this report, 
Middlebourne Municipal Water Works  was 
operating at 60% treated water storage capacity. 

Is the utility a member of WVRWA 
Emergency Response Team? 

Yes 

Is the utility a member of WV-WARN? No 

List any other mutual aid agreements to 
provide or receive assistance in the event of an 
emergency: 

N/A 
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Operation During Loss of Power 

This utility analyzed and examined its ability to operate effectively during a loss of power. This 

involved ensuring a means to supply water through treatment, storage, and distribution without 

creating a public health emergency. Information regarding the utility’s capacity for operation during 

power outages is shown in Table 6. The utility’s standby capacity would have the capability to 

provide power to the system as if normal power conditions existed. The utility’s emergency capacity 

would have the capability to provide power to only the essential equipment and treatment processes to 

provide water to the system. Information regarding the emergency generator capacity for each utility 

was calculated by the WV BPH and can be found in Appendix D.  

Table 6 – Generator Capacity 

What is the type and capacity of the 
generator needed to operate during a loss 
of power? 

Based on current electrical service, the treatment 
facility would require a 208V, 3Ø, 125 kW stationary 
generator with transfer switch and 230V, 20 kW 
portable generator and necessary connections for the 
booster station. 

Can the utility connect to generator at the 
intake/wellhead? If yes, select a scenario 
that best describes system. 

Yes, the utility is fully wired for a generator that will 
be rented or borrowed in an emergency 

Can the utility connect to generator at the 
treatment facility? If yes, select a scenario 
that best describes system. 

Yes, the utility is fully wired for a generator that will 
be rented or borrowed in an emergency 

Can the utility connect to a generator in 
distribution system? If yes, select a 
scenario that best describes system. 

No, the utility requires electrical work to connect to a 
rented or borrowed generator 

Does the utility have adequate fuel on 
hand for the generator? 

N/A 

What is your on-hand fuel storage and 
how long will it last operating at full 
capacity? 

 Gallons Duration 

On-Site N/A N/A 

Portable N/A N/A 
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Table 6 – Generator Capacity (Continued) 

Provide a list of 
suppliers that could 
provide generators 
and fuel in the event 
of an emergency: 

 Supplier Contact Name Phone Number 

Generator Cummins Crosspoint (304) 769-1012 

Generator    

Fuel RT Rogers Roger Basler (304) 466-1733 

Fuel    

Does the utility test the generator(s) 
periodically? 

N/A 

Does the utility routinely maintain the 
generator? 

N/A 

If no scenario describing the ability to 
connect to generator matches the utility’s 
system or if utility does not have ability to 
connect to a generator, describe plans to 
respond to power outages: 

 

 
Future Water Supply Needs 

When planning for potential emergencies and developing contingency plans, a utility needs to not 

only consider their current demands for treated water but also account for likely future needs. This 

could mean expanding current intake sources or developing new ones in the near future. This can be 

an expensive and time consuming process, and any water utility should take this into account when 

determining emergency preparedness. Middlebourne Municipal Water Works has analyzed its ability 

to meet future water demands at current capacity and this information is included in Table 7 on the 

following page. 
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Table 7 – Future Water Supply Needs 

Is the utility able to meet water 
demands with the current 
production capacity over the next 
5 years? If so, explain how you 
plan to do so. 

Yes, based on population trends there is no need for an 
increase in capacity to meet water demands. If population 
trends change, an upgrade to the plant would be needed at that 
time. 

If not, describe the circumstances 
and plans to increase production 
capacity: 

N/A 

 
Water Loss Calculation 

In any public water system, there is a certain percentage of the total treated water that does not reach 

the customer distribution system. Some of this water is used in treatment plant processes such as 

backwashing filters or flushing piping, but there is usually at least a small percentage unaccounted. To 

measure and report on this unaccounted for water, a public utility must use the same method used in 

the Public Service Commission’s rule, Rules for the Government of Water Utilities, 150CSR7, Section 

5.6. The rule defines unaccounted for water as “the volume of water introduced into the distribution 

system less all metered usage and all known non-metered usage which can be estimated with 

reasonable accuracy.” 

To further clarify, metered usages are most often those that are distributed to customers. Non-metered 

usages estimated include water used by fire departments for fires or training, un-metered bulk sales, 

flushing to maintain the distribution system, backwashing filters, and cleaning settling basins. By 

totaling the metered and non-metered uses, the utility calculates unaccounted for water. Note: To 

complete annual reports submitted to the PSC, utilities typically account for known water main breaks 

by estimating the amount of water lost. However, for the purposes of the source water protection 

contingency plan, any water lost due to leaks – even if the system is aware of how much water is lost 

at a main break – is not considered a use. Water lost through leaks and main breaks cannot be 
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controlled during water shortages or other emergencies and should be included in the calculation of 

percentage of water loss for purposes of the source water contingency protection plan. The data in 

Table 8 is taken from the most recently submitted Middlebourne Municipal Water Works PSC 

Annual Report. 

Table 8 – Water Loss Information 

Total Water Pumped (gal) 32,223,000 

Total Water Purchased (gal) – 

Total Water Pumped and Purchased (gal) 32,000,000 

Water Loss 
Accounted for 
Except Main 
Leaks (gal) 

Mains, Plants, Filters, Flushing, etc. 2,931,000 

Fire Department – 

Back Washing 1,029,000 

Blowing Settling Basins – 

Total Water Loss Accounted For Except Main Leaks 4,628,000 

Water Sold- Total Gallons (gal) 23,625,000 

Unaccounted For Lost Water (gal) 3,971,000 

Water lost from main leaks (gal) 668,000 

Total gallons of Unaccounted for Lost Water and Water 
Lost from Main Leaks (gal) 

5,000,000 

Total Percent Unaccounted For Water and Water Lost 
from Main Leaks (%) 

12.32% 

If total percentage of Unaccounted for Water is greater 
than 15%, please describe any measures that could be 
taken to correct this problem: 

Increased inspection and leak 
detection, and making necessary 
repairs. 
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EARLY WARNING MONITORING SYSTEM 

Public water utilities are required to provide an examination of the technical and economic feasibility 

of implementing an early warning monitoring system. Implementing an early warning monitoring 

system may be approached in different ways depending upon the water utility’s resources and threats 

to the source water. A utility may install a continuous monitoring system that will provide real-time 

information regarding water quality conditions. This would require utilities to analyze the data in 

order to establish what condition is indicative of a contamination event. Continuous monitoring will 

provide results for a predetermined set of parameters. The more parameters being monitored, the more 

sophisticated the monitoring equipment will be. When establishing a continuous monitoring system, 

the utility should consider the logistics of placing and maintaining the equipment and receiving output 

data from the equipment. 

Alternately, or in addition, a utility may also pull periodic grab samples on a regular basis or in case 

of a reported incident. The grab samples may be analyzed for specific contaminants. A utility should 

examine their PSSCs to determine what chemical contaminants could pose a threat to the water 

source. If possible, the utility should plan in advance how those contaminants will be detected. 

Consideration should be given for where samples will be collected, the preservations and hold times 

for samples, available laboratories to analyze samples, and costs associated with the sampling event. 

Regardless of the type of monitoring (continuous or grab), utilities should collect samples for their 

source throughout the year to better understand the baseline water quality conditions and natural 

seasonal fluctuations. Having a baseline will help determine if changes in the water quality are 

indicative of a contamination event and inform the needed response. 

Every utility should establish a system or process for receiving or detecting chemical threats with 

sufficient time to respond to protect the treatment facility and public health. All approaches to 

receiving and responding to an early warning should incorporate communication with facility owners 

and operators that pose a threat to the water quality, state and local emergency response agencies, 

surrounding water utilities, and the public. Communication plays an important role in knowing how to 

interpret data and how to respond. 

Middlebourne Municipal Water Works has analyzed its ability to monitor for and detect potential 

contaminants that could impact its source water. Information regarding this utility’s early warning 

monitoring system capabilities can be found in Table 9 on the following page and in Appendix A.   
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Table 9 – Early Warning Monitoring System Capabilities 

Does your system currently receive spill 
notifications from a state agency, neighboring 
water system, local emergency responders, or 
other facilities? If yes, from whom do you 
receive notices? 

The utility receives spill notifications from the 
WV Health Department . 

Are you aware of any facilities, land uses, or 
critical areas within your protection areas 
where chemical contaminants could be released 
or spilled? 

Yes, Oil and gas activity in the area 

Are you prepared to detect potential 
contaminants if notified of a spill? 

No 

List laboratories (and contact 
information) on which you 
would rely to analyze water 
samples in case of a reported 
spill. 

Laboratories 

Name Contact 

REI Consultants (304) 255-2500 

WV Office of Lab Services (304) 558-3530 

Do you have an understanding of baseline or 
normal conditions for your source water 
quality that accounts for seasonal fluctuations? 

Yes 

Does your utility currently monitor raw water 
(through continuous monitoring or periodic 
grab samples) at the surface water intake or 
from a groundwater source on a regular basis? 

Yes 

Provide or estimate the capital and O&M costs 
for your current or proposed early warning 
system or upgraded system. 

Capital $50,000 

Yearly 
O&M 

$750 

Do you serve more than 100,000 customers? If 
so, please describe the methods you use to 
monitor at the same technical levels utilized by 
ORSANCO. 

No 
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SINGLE SOURCE FEASIBILITY STUDY 

If a public water utility’s water supply plant is served by a single-source intake to a surface water 

source of supply or a surface water influenced source of supply, the submitted source water 

contingency protection plan must also include an examination and analysis of the technical and 

economic feasibility of alternative sources of water to provide continued safe and reliable public water 

service in the event its primary source of supply is detrimentally affected by contamination, release, 

spill event or other reason. These alternatives may include a secondary intake, two days of raw or 

treated water storage, interconnections with neighboring systems, or other options identified on a local 

level. Note: a secondary intake would draw water supply from a substantially different location or 

water source. 

In order to accomplish this requirement, utilities should examine all existing or possible alternatives 

and rank them by their technical, economic, and environmental feasibility. In order to have a 

consistent method for ranking alternatives, WV BPH has developed a feasibility study guide. This 

guide provides several criteria to consider for each category, organized in a scoring matrix. By 

completing the Feasibility Study, utilities will demonstrate the process used to examine the feasibility 

of each alternative. The Feasibility Study matrix is attached as Appendix B. Those alternatives that 

are ranked highest and deemed to be most feasible will then be the subject of a second, more in-depth, 

study to analyze the comparative costs, risks, and benefits of implementing each of the described 

alternatives. An alternatives analysis report providing these details is attached as Appendix C. 

CONCLUSION & RECOMMENDATIONS 

This report represents a detailed explanation of the required elements of Middlebourne Municipal 

Water Works’s Source Water Protection Contingency Plan. Any supporting documentation or other 

materials that the utility considers relevant to their plan can be found in Appendix D. 

This source water protection contingency plan is intended to help prepare community public water 

systems all over West Virginia to properly handle any emergencies that might compromise the quality 

of the system’s source water supply. It is imperative that this plan is updated as often as necessary to 

reflect the changing circumstances within the water system. The protection team should continue to 

meet regularly and continue to engage the public whenever possible. Communities taking local 

responsibility for the quality of their source water are the most effective way to prevent contamination 
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and protect a water system against contaminated drinking water. Community cooperation, sufficient 

preparation, and accurate monitoring are all critical components of this source water protection 

contingency plan, and a multi-faceted approach is the only way to ensure that a system is as protected 

as possible against source water degradation. 

Based on evaluation of the water system, the system currently does not have an adequate source water 

alternative. However, Middlebourne Municipal Water Works  is in the process of constructing 

additional storage capacity in the system. Once the project is complete,  Middlebourne Municipal 

Water Works will be able to rely on their water storage capacity for intermittent periods when the 

intake or treatment plant must be shut down. Additionally, a generator will be installed with the 

project to allow operation during power outages. 

With the addition of the 251,000 gallons of water storage, the utility will have approximately 2.7 days 

of storage based on maximum production, satisfying the two (2) day requirement stated in Senate Bill 

373. The 125 kW generator will provide power service to  Municipal Water Works treatment facility 

and raw water intake during power loss. It is recommended Middlebourne install an early warning 

monitoring system upstream of the surface water intake on Middle Island Creek as described in 

Appendix A. The early warning system shall protect the system from potential contaminants detected 

in the primary surface water source, which would also provide source water protection for the 

Middlebourne Municipal Water Works  raw water intake. 

This recommendation is based on an evaluation of the four alternatives. The evaluation consisted of 

operation and maintenance impacts, capital costs, environmental impacts, along with other criteria. 

The supporting documentation from the evaluation is included in the Appendices of this report.  

RECOMMENDED ALTERNATIVE COST ESTIMATE 

Qty. Description Unit Price Total Cost 
1 LS Early Warning Detection Equipment $50,000.00 $50,000 
1 LS Operation & Maintenance for Early Warning System $750.00 $750 

TOTAL $50,750 
 
 



APPENDIX A 

 

EARLY WARNING MONITORING SYSTEM INFORMATION 
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Proposed Early Warning Monitoring System Worksheet – Surface Water Source 

Describe the type of early warning detection equipment that could be installed, including the 
design. 

The early warning detection equipment that could be installed includes a level controller, display 
module, back panel, level & trough (see cost estimate by Hach Company in Appendix D) along 
with conductivity, oil-in-water, ORP, and pH sensors. 

Where would the equipment be located? 

Early warning monitoring systems would be located upstream of the raw water intake line where 
surface water from Middle Island Creek would enter the laboratory in the water treatment facility. 

What would the maintenance plan for the monitoring equipment entail? 

The proposed maintenance plan for the monitoring equipment shall consist of annual cleaning 
and/or exchanging of the probe(s) for the controller. Periodic calibration of the unit may also be 
required. 

Describe the proposed sampling plan at the monitoring site. 

Sampling of water quality data occurs every fifteen minutes. Middlebourne Municipal Water Works 
would need to retrieve data from the “History” of the controller data collector twice per month. 

Describe the proposed procedures for data management and analysis. 

Data management for the early warning monitoring system consists of data points (up to 500 points 
or approximately six months per probe) being recorded in the “History” of the controller data 
collector. To access the “History”, the probe has to be plugged into the controller. Data is able to be 
removed via USB or through a local SCADA system. 

 
Literature related to the development and design of early warning systems is provided on the 

following pages courtesy of the American Water Works Association. 
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SINGLE SOURCE FEASIBILITY STUDY 
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Matrix Explanation 
The alternative analysis matrix evaluates the utility’s ability to implement each of the additional 
sources outlined. Alternative sources are evaluated for economic, technical, and environmental 
feasibility. The matrix uses a zero (0) to three (3) rating system, with three (3) being very feasible and 
zero (0) being not feasible. Each category has sub questions to develop an average for the alternative. 
Once all areas are evaluated, a final feasibility score is given for each of the alternatives for use in 
determining which option will best suit the utility’s needs. 

Economic factors evaluated in the matrix include all information needed to fund the alternative 
source. The matrix considers the current utility budget available per the latest annual report, operation 
and maintenance costs for each alternative, and the capital cost needed to construct each alternative. 
Supporting documentation is included in Appendix D of the report, which provides a breakdown of 
costs for each alternative that are used as capital costs in the matrix. The economic feasibility of each 
alternative is compared on a cost per gallon ratio. This ratio is determined by dividing the capital cost 
of the improvements by the total number of gallons of water produced per year. An average of the 
economic feasibility factors is then calculated and entered into the overall feasibility matrix found in 
Appendix B. 
Technical criteria evaluated include permitting, flexibility, institutional and resilience factors. 
Permitting costs are included in all supporting documentation for each alternative source. The 
permitting factors included the permits that would be needed to construct the alternative source for the 
utility. An additional environmental factor is the feasibly of obtaining each permit. Permits were rated 
from zero (0) to three (3) based on the difficulty of obtaining the permits for the project. Depending 
on the project area, some permits may be very difficult and costly to obtain. Flexibility factors 
evaluate the ability of the alternative to be used as a permanent source of water or if it can only be 
used on a temporary basis.. The intake and interconnections can be used as both temporary and 
permanent sources. The alternatives’ ability to help the utility during seasonal or population increases 
is also evaluated in the resilience factors. The alternatives that can produce additional water were 
rated as very feasible (3). Additional criteria evaluated are easements and rights-of-ways that will 
need to be acquired to construct the alternative source. For interconnections and intakes rights-of-
ways would be needed to lay the new water line. The feasibility of obtaining the rights-of-ways was 
evaluated. All technical criteria was averaged and entered into the feasibility summary in Appendix 
B. 
Environmental aspects for each alternative include impacts, aesthetics and stakeholders. 
Environmental impacts included any areas in the proposed alternative source area that are protected. 
Areas that are protected would have a low feasibility because the impacts could be large if the project 
were constructed. Aesthetics factors include noise, visual impacts, and mitigation measures that could 
affect the project’s feasibility. The aesthetic factors relate to the stakeholder factors. The stakeholders’ 
portion of the environmental criteria involves the community and their acceptance of the new source 
alternative and the structures that will be constructed. 
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Feasibility Matrix Middlebourne Municipal Water Works PWSID#: WV 3304802 Date:   February 2016 Completed By:    Project Engineer ‐ The Thrasher Group, Inc.

Alternative Strategy 
Description

Economic Criteria Technical Criteria Environmental Criteria

Final Score
Op

er
at
io
n 
&
 

M
ai
nt
en
an
ce
 C
os
ts

Ca
pi
ta
l C
os
ts

To
ta
l

To
ta
l %

W
ei
gh
te
d 
To
ta
l

Pe
rm

itt
in
g

Fl
ex
ib
ili
ty

Re
sil
ie
nc
e

In
st
itu
tio
na
l 

Re
qu
ire
m
en
ts

To
ta
l

To
ta
l %

W
ei
gh
te
d 
To
ta
l

En
vir
on
m
en
ta
l I
m
pa
ct
s

Ae
st
he
tic
 Im

pa
ct
s

St
ak
eh
ol
de
r I
ss
ue
s

To
ta
l

To
ta
l %

W
ei
gh
te
d 
To
ta
l

Total Capital 
Cost

Comments
Alternative Strategy 

Description
Final Score

Proposed Project 3.0 3.0 6.0 100.0% 40.0% 3.0 3.0 3.0 3.0 12.0 100.0% 40.0% 3.0 3.0 3.0 9.0 100.0% 20.0% 100.0% $818,860.00

100% backup to the primary 
water source, 
environmental Impacts 
addressed at intake site, 
majority of construction in 
rights‐of‐way

Interconnect 3.0 2.3 5.3 88.9% 35.6% 3.0 3.0 2.7 3.0 11.7 97.2% 38.9% 3.0 3.0 2.7 8.7 96.3% 19.3% 93.7% $626,500.00

100% backup to the primary 
water source with majority 
of construction in rights‐of‐
way

PRV and Water 
Storage

3.0 2.3 5.3 88.9% 35.6% 3.0 3.0 2.7 2.7 11.3 94.4% 37.8% 3.0 2.5 2.7 8.2 90.7% 18.1% 91.5% $120,340.00

Modify system to utilize 
existing storage and 
supplement to meet two (2) 
day requirement stated in 
Senate Bill 373.

Raw Water Reservoir 3.0 1.7 4.7 77.8% 31.1% 3.0 2.5 2.3 3.0 10.8 90.3% 36.1% 3.0 3.0 2.3 8.3 92.6% 18.5% 85.7% $1,911,601.25

Supplement existing storage 
to meet two (2) day 
requirement stated in 
Senate Bill 373

Groundwater Well 3.0 3.0 6.0 100.0% 40.0% 3.0 2.0 0.3 2.7 8.0 66.7% 26.7% 3.0 2.5 2.7 8.2 90.7% 18.1% 84.8% $19,533.00 Supplemental backup to the 
primary water source.

Scoring:
0 ‐ Not feasible. Criterion cannot be met by this alternative and removes the alternative from further consideration.
1 ‐ Feasible but difficult. Criterion represents a significant barrier to successful implementation but does not eliminate it from consideration.
2 ‐ Feasible. Criterion can be met by the alternative.
3 ‐ Very Feasible. Criterion can be easily met by the alternative.
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ALTERNATIVES ANALYSIS 
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Middlebourne Municipal Water Works currently does not have an alternative water source in the 

event the primary source becomes compromised. 

1. Backup Intake (Groundwater Well) 

The Middlebourne Municipal Water Works currently draws all water for treatment and 

distribution from Middle Island Creek. There is not another surface water source within a 

feasible proximately capable of sustaining the average water demand of Middlebourne. 

Based upon information provided by a geologist the utility has undertaken drilling of 

groundwater wells as part of their upcoming water system improvements project without 

success. In three (3) separate attempts, the yield was insufficient to perform as a sole 

source or supplemental source to the treatment facility due to the wells only produced one 

(1) gallon per minute and less than. Attempting a fourth groundwater well to be used as a 

backup raw water source was considered in the feasibility analysis. 

2. Proposed Project Water Storage 

The Middlebourne Municipal Water Works currently has a combined system water 

storage of 246,500 gallons distributed between the 54,000 gallon School Tank and the 

192,500 gallon Main Tank. However due to pressure issues the School Tank is solely 

supplying Tyler Consolidated High School, as it cannot backfeed into the remainder of the 

system as there is no booster station bypass and the pressures would exceed the 

classification of the supplying water lines. Senate Bill 373 requires that each utility 

maintain two (2) days of storage based on the maximum amount of water produced. The 

Middlebourne Municipal Water Works peak production experienced within the past year 

is 164,000 gallons, therefore 328,000 gallons of total water storage is required to comply 

with Senate Bill 373. 

Discounting the School Tank, the Middlebourne Municipal Water Works needs a 

minimum of 136,000 gallons of additional water storage to be considered as an alternative 

water source. The proposed project currently awaiting the funding binding commitment 

consists of the installation of standby power for the treatment plant, the construction of an 

additional 151,000 gallon treated water storage tank adjacent to the functioning Main 

Tank as well as a 100,000 gallon raw water storage tank adjacent to the existing treatment 

facility. At the result of the project the utility will have 443,000 gallons of accessible 
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water storage for approximately 2.7 days of water storage based on maximum production, 

satisfying the Senate Bill. The construction of additional water storage per the proposed 

project was evaluated in the feasibility analysis. 

3. Interconnection 

Middlebourne Municipal Water Works  is currently interconnected with Tyler County 

Public Service District. Tyler County PSD obtains water from six (6) groundwater wells 

and has a treatment capacity of 1.3 million gallons per day (MGD). Tyler County PSD 

currently produces an average of 286,736 GPD, serving only its own population while 

Middlebourne Municipal Water Works  currently consumes an average of 85,166 GPD. 

The required production by Tyler County PSD to fully supply Middlebourne Municipal 

Water Works  is shown below: 

286,736 𝐺𝐺𝐺𝐺𝐺𝐺 + 85,166 𝐺𝐺𝐺𝐺𝐺𝐺 =  370,902  𝐺𝐺𝐺𝐺𝐺𝐺  

Although Tyler County PSD is capable of fully satisfying  Municipal Water Works’s 

average water demand, the existing interconnection between the Tyler County PSD Tank 

and Middlebourne’s School Tank is not rated for and could not support the necessary flow 

between the systems. Moreover without a pressure reducing valve station, the School 

Tank is not capable of supplying the distribution system. The existing interconnection 

with Tyler County PSD complemented with 7,500 feet of 6” water line upgrade and a 

pressure reducing valve station and bypass line was analyzed in the feasibility analysis. 
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4. Pressure Reducing Valve and Water Storage 

The Middlebourne Municipal Water Works currently has a combined system water 

storage of 246,500 gallons, 54,000 of which is inaccessible to the majority of the system 

due to pressure issues. A pressure reducing valve and bypass line could be installed at the 

existing School Tank booster pump station. The School Tank would then be able to back 

feed and provide service to the whole distribution system. 

In addition to usage of the School Tank, the Middlebourne Municipal Water Works would 

require an additional 81,500 gallons of water storage to meet the two (2) day required 

minimum set forth by Senate Bill 373. The installation of a pressure reducing valve and 

necessary appurtenances, as well as the construction of additional water storage was 

evaluated in the feasibility analysis. 

5. Raw Water Reservoir 

As previously mentioned the total water storage capacity of Middlebourne’s system is 

246,500 gallons, and to satisfy the two (2) day storage requirement described in Senate 

Bill 373, the utility needs 328,000 gallons of total system water storage. 

The proposed construction of the 1.8 million gallon raw water reservoir would more than 

satisfy the storage requirements of Senate Bill 373 as shown here: 

1.8 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚 𝑔𝑔𝑔𝑔𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑔𝑔
328,000 𝑔𝑔𝑔𝑔𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑔𝑔

 = 5.49  𝑑𝑑𝑔𝑔𝑑𝑑𝑔𝑔  𝑔𝑔𝑠𝑠𝑚𝑚𝑠𝑠𝑔𝑔𝑔𝑔𝑠𝑠 

Middlebourne’s proposed reservoir would require the excavation of approximately 7,000 

cubic yards (CY) of earth; approximately 57,000 CY of impervious material (clay) in the 

center core of the embankment and cutoff trench; the placement of approximately 2,170 

CY of filter drain for the drainage system which will be constructed around the reservoir 

to capture and safely remove any water that may seep through or under the embankment. 

In addition, approximately 875 CY of grout would be pumped into the foundation to seal 

existing openings in the rock strata immediately below the foundation of the dam. Also, 

an approximately 20’ foot reinforced concrete intake structure would be constructed in the 

reservoir to withdraw water before discharging through a 6” HDPE water line to the 

existing water treatment facility. A raw water reservoir at the existing treatment facility 

was analyzed in the feasibility matrix.  



Feasibility Matrix
Criteria Question Proposed Project Feasibility Interconnect Feasibility PRV and Water Storage Feasibility Raw Water Reservoir Feasibility Groundwater Well Feasibility

$172,700.00  $172,700.00  $172,700.00  $172,700.00  $172,700.00 

Describe the major O&M cost requirements for the alternative?
Labor, power, materials for 

maintenance 
3

Labor, power, materials for 
maintenance 

3 Labor, materials for maintenance  3 Labor, materials for maintenance  3
Labor, power, materials for 

maintenance 
3

What is the incremental cost ($/gal) to operate and maintain the 
alternative?

$0.02  3 $0.02  3 $0.02  3 $0.02  3 $0.02  3

Cost comparison of the incremental O&M cost to the current budgeted 
costs (%)

0.00% 3 0.00% 3 0.00% 3 0.00% 3 0.00% 3

3.0 3.0 3.0 3.0 3.0

Construction of raw water pump 
station and water line

 Construction of pump station, water 
line 

 Construction of additional treated 
water storage 

 Construction of a additional raw 
water storage 

 Addition of a groundwater source 

What is the total capital cost for the alternative?  $818,860.00  3 $626,500.00  2 $120,340.00  2 $1,911,601.25  1 $19,533.00  3
What is the annualized capital cost to implement the alternative, 

including land and easement costs, convenience tap fees, etc. ($/gal)
 $0.08  3  $0.06  2  $0.01  2  $0.18  1  $0.00  3

Cost comparison of the alternatives annualized capital cost to the current 
budgeted costs (%)

0.00% 3 0.00% 3 0.00% 3 0.00% 3 0.00% 3

3.0 2.3 2.3 1.7 3.0

Provide a listing of the expected permits required and the permitting 
agencies involved in their approval.

Permiting previously completed 3
WV DEP, WV DNR, ACOE, WV SHPO, 

US FWS, WV DOH and County 
Floodplain

3
WV DEP, WV DNR, ACOE, WV SHPO, 

US FWS, WV DOH and County 
Floodplain

3
WV DEP, WV DNR, ACOE, WV SHPO, 
US FWS, and County Floodplain

3
WV DEP, WV DNR, ACOE, WV SHPO, 

US FWS, WV DOH and County 
Floodplain

3

What is the timeframe for permit approval for each permit? N/A 3

WV DEP (90 days), WV DNR (60 days), 
ACOE (90 days), WV SHPO (60 days), 
US FWS (60 days), WV DOH (90 days) 

and County Floodplain (90 days)

3
WV DEP, WV DNR, ACOE, WV SHPO, 

US FWS, WV DOH and County 
Floodplain

3

WV DEP (90 days), WV DNR (60 days), 
ACOE (90 days), WV SHPO (60 days), 

US FWS (60 days),  and County 
Floodplain (90 days)

3

WV DEP (90 days), WV DNR (60 days), 
ACOE (90 days), WV SHPO (60 days), 
US FWS (60 days), WV DOH (90 days) 

and County Floodplain (90 days)

3

Describe the major requirements in obtaining the permits (environmental 
impact studies, public hearings, etc.)

N/A 3 Environmental impact studies. 3 Environmental impact studies. 3 Environmental impact studies 3
Environmental impact studies, water 

sampling
3

What is the likelihood of successfully obtaining the permits?  Obtained 3 Good 3 Good 3 Good 3 Good 3
Does the implementation of the alternative require regulatory exceptions 

or variances?
No 3 No 3 No 3 No 3 No 3

3.0 3.0 3.0 3.0 3.0
Will the alternative be needed on a regular basis or only used 

intermittently?
Permanently 3

Intermittently, but can be used 
permanently 

3 Permanently 3 Intermittently 2 Intermittently 1

How will implementing the alternative affect the PWSU’s current method 
of treating and delivering potable water including meeting Safe Drinking 
Water Act regulations?  (ex. In the case of storage, will the alternative 

increase the likelihood of disinfection byproducts?)

No Impact 3
Current treatment methods will not 

be required
3 No impact 3 No impact 3 No impact 3

3.0 3.0 3.0 2.5 2.0
Will the alternative provide any advantages or disadvantages to meeting 

seasonal changes in demand?
Yes 3 Yes 3 Yes 3 No 3 Yes 1

How resistant will the alternative be to extreme weather conditions such 
as drought and flooding?

Drought may limit availability of water 3 Drought may limit availability of water 2 Drought may limit availability of water 2 Drought may limit availability of water 2 Previous attempts did not produce –

 Will the alternative be expandable to meet the growing needs of the 
service area?

Yes 3 Yes 3 Yes 3 Yes 2 Tenative –

3.0 2.7 2.7 2.3 0.3
Identify any agreements or other legal instruments with governmental 
entities, private institutions or other PWSU required to implement the 

alternative.
None 3 Tyler County PSD 3 None 3 None 3 None 3

Are any development/planning restrictions in place that can act as a 
barrier to the implementation of the alternative.

No 3 No 3 No 3 No 3 No 3

Identify potential land acquisitions and easements requirements. None  3
Waterline upgrades will be installed in 

existing easements
3

Waterlin will be installed in existing 
easments

2 None 3 Property acquisition for well site 2

3.0 3.0 2.7 3.0 2.7

Environmental Impacts
Identify any environmentally protected areas or habitats that might be 

impacted by the alternative. 
None 3 None 3 None 3 None 3 None 3

3.0 3.0 3.0 3.0 3.0
Identify any visual or noise issues caused by the alternative that may 

affect local land uses?
Construction of project 3

Fencing and control panel for pump 
station

3 Water tank on a hill 2 None 3 Fencing around well site 2

Identify any mitigation measures that will be required to address 
aesthetic impacts?

Clearance from Culture and History and 
Local Zoning Commission will be obtained 3 Clearance from Culture and History and 

Local Zoning Commission will be obtained 3 Clearance from Culture and History and 
Local Zoning Commission will be obtained 3 N/A 3 Clearance from Culture and History and 

Local Zoning Commission will be obtained 3

3.0 3.0 2.5 3.0 2.5

Identify the potential stakeholders affected by the alternative. Water Customers 3 Water Customers 3 Water Customers 3 Water Customers 3 Water Customers 3
Identify the potential issues with stakeholders for and against the 

alternative.
N/A 3

Rate Increase may be needed to 
implement construction

2
Rate Increase may be needed to 

implement construction
2

Rate Increase may be needed to 
implement construction

1
Rate Increase may be needed to 

implement construction
2

Will stakeholder concerns represent a significant barrier to 
implementation (or assistance) of the alternative?

No 3 No 3 No 3 No 3 No 3

3.0 2.7 2.7 2.3 2.7

Technical Criteria

Middlebourne Municipal Water Works PWSID#: WV 3304802 Date:   February 2016 Completed By:    Project Engineer ‐ The Thrasher Group, Inc.

Economic Criteria

What is the total current budget year cost to operate and maintain the PWSU (current budget year)?

O and M Costs

O and M‐Feasibility Score

Describe the capital improvements required to implement the alternative.

Capital Costs

Capital Cost‐Feasibility Score

Aesthetic Impacts‐Feasibility Score

Permitting

Permitting‐Feasibility Score

Flexibility

Flexibility‐Feasibility Score

Resilience

Resilience‐Feasibility Score

Institutional Requirements

Institutional Requirements‐Feasibility Score

Environmental Criteria

Environmental Impacts‐Feasibility Score

Aesthetic Impacts

Supplement existing storage to meet two (2) day 
requirement stated in Senate Bill 373 Supplemental backup to the primary water source.

Stakeholder Issues

Stakeholder Issues‐Feasibility Score

Comments
100% backup to the primary water source, environmental 
Impacts addressed at intake site, majority of construction in 

rights‐of‐way

100% backup to the primary water source with majority of 
construction in rights‐of‐way

Modify system to utilize existing storage and supplement to 
meet two (2) day requirement stated in Senate Bill 373.
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EARLY WARNING MONITORING COST ESTIMATE 

Qty. Description Unit Price Total Cost 
1 EA Back Panel / Trough / Level (required) $4,350.00 $ 4,350 
1 EA Probe Module SC1000 (6 sensors) $ 1,344.00 $ 1,344 
1 EA Internal Card SC1000 (4 mA inputs) $ 879.00 $879 
1 EA Display Module SC1000 $ 2,770.00 $ 2,770 
1 EA Conductivity Sensor $ 860.00 $860 
1 EA FP360 SC Sensor, 500 ppb, SS, 1.5 m Cable $ 17,480.00 $ 17,480 
1 EA ORP Sensor $ 880.00 $ 880 
1 EA pH Sensor, Ryton $ 800.00 $ 800 
1 LS Installation $ 20,637.00 $ 20,637 

TOTAL= $ 50,000 

OPERATION & MAINTENANCE COST ESTIMATE 

Qty. Description Unit Price Total Cost 
1 LS Annual O&M Cost $750.00 $ 750 

TOTAL= $ 750 

In addition to the early warning system, Middlebourne Municipal Water Works should establish a 

baseline water quality for their sources. 

 



Description Unit Price Total Price

1 LS Mobilization/Demobilization 1,000.00$      1,000.00$           

100 VF Drilling 16.00$           1,600.00$           

100 VF 6" PVC Casing 8.50$             850.00$              

24 HR Pump Test 95.00$           2,280.00$           

Construction Contingency  @ ±10%    573.00$              

Sub-Total 6,303.00$           

7,500.00$           

19,533.00$         

(per well)

GROUNDWATR WELL(S)

Quantity

TOTAL    

Additional Costs

  Permitting



Utility Information Price for First 1,000 LF

The piping route is included on the following page.

•  One gate valve per 1,000 feet of
    additional water line.
•  Non-rocky conditions.
•  Additional Fees predicted to be 25% 
   of overall cost. These include legal, 
   engineering and accounting
   requirements.  
•  Permits would include WVDEP, 
   WVDNR, ACOE, WVSHPO, USFW, 
   WVDOH and County Floodplain. 
•  Costs for each item include materials 
   and labor.

  First 1,000 LF
  Additional Footage
  Permiting
  Pressure Reducing Valve Station
  Additional Fees

Total

Pricing Parameters

If the GPM needed is between 700 GPM to 999 
GPM (8'' Pipe)

If the GPM needed is Greater than or Equal to 
1,000 GPM (12'' Pipe)

If the GPM needed is less than 700 GPM (6'' 
Pipe)

  Permitting

6" Pipe LF 34.00$          940.00$              

12" Pipe LF 60.00$          2,200.00$           

6" Pipe LF 34.00$          

7,500.00$                  
25,000.00$                

125,300.00$              
626,500.00$              

64,400.00$                
404,300.00$              

25,000.00$                

Additional Footage after 1,000 LF
Item Unit $/Unit Gate Valve (1) Cost Per Foot 

34.94$                       

  Pressure Reducing Valve Station
Additional Costs

8" Pipe LF 37.00$          1,265.00$           38.27$                       

LF 37.00$          2,530.00$           39.53$                       

62.20$                       

Assumptions

Total Cost of Interconnection

Item Unit $/Unit Gate Valve (2) Cost Per Foot 

7,500.00$                  

12" Pipe LF 60.00$          4,400.00$           64.40$                       

1,880.00$           35.88$                       
8" Pipe

Existing Capacity 1,000 GPM

INTERCONNECTION COST ESTIMATE

Footage Needed 7,500            LF



MIDDLEBOURNE MWW
SCHOOL WATER TANK

TYLER COUNTY PSD
WATER TANK

PROPOSED ROUTE
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Description Unit Price Total Price

1 LS Mobilization/Demobilization 50,000.00$    50,000.00$         

1 LS Videotaping Project Area 15,000.00$    15,000.00$         

1 LS Erosion and Sediment Control 8,000.00$      8,000.00$           

2 EA Tie into existing water distribution system 3,500.00$      7,000.00$           

50 LF 6" Water Line 28.00$           1,400.00$           

2 EA 6" Gate Valves w/Box & Lid 1,500.00$      3,000.00$           

1 LS Pressure Reducing Valve Station 25,000.00$    25,000.00$         

10,940.00$         

120,340.00$       

Construction Contingency  ±10%    

TOTAL    

PRESSURE REDUCING VALVE STATION

Quantity



DESCRIPTION TOTAL PRICE

Mobilization/Demobilization 1 LS /LS $25,000.00
Video Taping of Project Area 1 LS /LS $2,500.00
Sediment and Erosion Control 1 LS /LS $25,000.00
Clearing and Grubbing 1 AC /AC $2,500.00
Excavation 7,000 CY /CY $49,000.00
Drainfill 2,170 CY /CY $21,700.00
Embankment Fill - Impervious Core 57,000 CY /CY $570,000.00
Foundation Grouting 875 CF /CF $166,250.00
Reinforced Concrete (Riser) 175 CY /CY $122,500.00
Steel Reinforcement 27,500 LB /LB $34,375.00
6" Intake Line 4,000 LF /LF $360,000.00
6" Drain Pipe 500 LF /LF $10,000.00
Reclamation of Disturbed Area 0.50 AC /AC $1,250.00

Construction Sub-Total $1,390,075.00
Construction Contingency @ 10 % $139,007.50

Construction Total $1,529,082.50

Bonds/Permits $35,000.00
Additional Fees $347,518.75

Total Cost $1,911,601.25

$2,500.00
$7.00

$10.00
$10.00

$190.00
$700.00

$1.25
$90.00
$20.00

$2,500.00

These values are based on preliminary evaluation and are not design cost estimates. Actual construction cost will vary. 
Additional fees predicted to be 35% of overall construction cost. The fees include legal, engineering, and accounting 
requirements.

$25,000.00

RAW WATER RESERVOIR COST ESTIMATE

QUANTITY UNIT PRICE

$25,000.00
$2,500.00



PROPOSED ROUTE

PROPOSED RAW
WATER RESERVOIR

PROPOSED RESERVOIR

EXISTING TREATMENT FACILITY
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