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1. PROJECT PLANNING 

1.1. Introduction 
 

The Town of Newport’s drinking water system has struggled with source capacity.  Currently 
permitted wells have not always met the daily water supply demand, which has in the past 
caused the Town to rely upon hauled water at a significant financial burden.  The Town is 
currently supplanting its permitted capacity with a well that is authorized only on a temporary 
emergency basis.  Multiple test wells have been drilled in an attempt to locate an additional 
permanent source.  After several test well locations failed to supply adequate yields that would 
warrant further development, more recently two new wells, (named Wells 6 and 7) were located 
that provided promising capacity increases.  Unfortunately, both of these wells exhibit arsenic 
levels above the Maximum Contaminant Level (MCL) of 0.01 mg/L and will require treatment in 
order to be placed into service. 
 
Additionally, water usage by the Town’s approximately 105 residential, commercial and 
institutional water customers is not currently metered.  Only the water production volumes 
coming from the Town’s bedrock wells are monitored currently.  This infrastructure limitation 
prevents the Town from monitoring water usage and hinders the identification of water leaks.  
The installation of new water meters is therefore evaluated for inclusion with this project. 

1.2. Location 
 

The Town of Newport is located in Orleans County, Vermont and is centered at the junction of 
Vermont Route 105 and Vance Hill Road.  Existing source water wells and a storage tank are 
located in various positions along Vance Hill Road, north of the Town center.  These locations 
are shown in Figure No. 1 in Appendix A. 

1.3. Environmental Resources Present 
 

A preliminary review of the ANR Natural Resources Atlas shows that agricultural soils are the 
primary environmental resources present within the considered project area.  These include 
soils considered to be of Statewide importance.  The projects under consideration would not 
have a significant impact on the future agricultural value of these soils. 

1.4. Population Trends 
 

Census data from 2000 and 2010 show respective populations of 1,511 and 1,594 people, 
corresponding to a 5.5% increase during that time period. 

1.5. Community Engagement 
 

Public engagement for the Town of Newport is accomplished through publicly warned 
Selectboard meetings and public votes.
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2. EXISTING CONDITIONS 

2.1. Location Map 
 
Figure No. 1 in Appendix A shows a project location map. 

2.2. History 
 
The Town of Newport water system serves approximately 105 residential, commercial, and 
institutional connections.  Currently, the average and maximum day demands are respectively 
estimated at 24,000 and 30,000 gallons per day (gpd).  Available water production records were 
examined and are presented below in Table 2.1.  However, it is important to note that the 
available records include only the permitted wells and do not include any hauled water or water 
pumped from the Town’s emergency source, which is unmetered. 
 

 
Figure 2.1: Available Water Production Records1 
Notes: 
1. Permitted wells only; hauled water and emergency well water data is not available 
 
The water system is supplied by four (4) permitted wells and includes a 30,000 gallon storage 
reservoir, all in locations north of the Town center near Vance Hill Road.  A summary of these 
wells is given in Table 2.1. 
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Table 2.1: Newport Center Existing Water Sources 

  

Well 
Name 

VT 
WSD ID Date Constructed Permitted Yield  

(gpm) 
Current 

Estimated Yield 
(gpm) 

Top 
Wells: 

Well A WL001 1986 / 1993 6 6 
Well B WL002 1993 12 5 

HSA 
Wells: 

HSA-1 WL003 1994 32 
< 10 

HSA-2 WL004 1994 36 
 
The Top Wells are located 1.35 miles east of the Town Center, on the south side of Vance Hill 
Road and are approximately 100 feet apart.  These Wells are located at a topographical high 
point, uphill of the water distribution system.  Well number 1 (known as the Top Well A) was 
drilled in 1986 to a depth of 500 feet, then deepened to 900 feet in 1993.  Top Well B was also 
drilled in 1993 but was not immediately put into service. 
 
Wells 3 and 4 (known as the HSA wells) are located north of the Town center west of the 
railroad tracks that run along Armstrong Road and are accessed via Vance Hill Rd.  These wells 
were constructed in 1994 and have approved yields of 32 and 36 gpm, but have seen declining 
yields in recent years.  Topographically, the HSA wells are located at a low elevation relative to 
the storage reservoir and Top Wells. 
 
The 30,000 gallon storage reservoir is located south of Vance Hill Rd, at an elevation 
intermediate to the Top Wells and HSA wells. 
 
Top Well B was placed into production in 2012.  Water quality testing of this well indicated 
elevated levels of arsenic.  For this reason, a treatment unit was required to remove arsenic in 
order to place the well into service.  An adsorption media treatment system was installed in 
2012 that has a design capacity of 20 gpm.  This system requires occasional backwashing with 
treated water and is therefore located adjacent to the storage reservoir.  Although treatment is 
not required for Top Well A, because water from both Top Wells arrives via a single 
transmission line, the treatment system treats water from both Top Wells. 
 
Due to the declining yields, the Town has occasionally resorted to the economically 
burdensome option of hauling water to supplant well production.  In 2015, an emergency well 
(known as the Duckless Well) was placed into service on a temporary basis in order to alleviate 
water shortages. 
 
Hydrogeological explorations have produced several test wells that failed to offer promising 
water yields.  More recently however, new test wells were drilled on the same Town owned 
parcel that contains the two HSA wells.  These wells, named Well #6 and Well #7, have 
produced satisfactory yields, but both wells were shown to have levels of arsenic above primary 
water quality MCL standards.  Additionally, Well #6 has shown elevated levels of manganese 
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above secondary MCL standards.  Therefore, both wells require additional treatment in order to 
be placed into service. 
 
The Town would like to proceed with the development of Wells #6 and #7 and requires that 
treatment alternatives for these wells be explored. 

2.3. Condition of Existing Facilities 
 
Hydrogeological analyses of Newport ground water resource potential have expressed concern 
about the long term ability of new bedrock wells to sustain yields adequate to meet current 
water demands.  Most recently, the source evaluation report for Wells #6 and #7 assigned 
proposed safe yields of 20 and 15 gpm, respectively.  However, it was simultaneously noted 
that proposed safe yields that can be achieved in near-term years are not likely to be sustained 
over longer term periods.  Experience with declining yields produced by the HSA wells, whose 
permitted capacities are much higher than their current production yields substantiates this 
potential problem and highlights the need to pump from multiple wells at lower flow rates.  The 
inadequate supply of water was furthermore highlighted in the most recent sanitary survey of 
the Town water system, which was conducted by the State in December of 2016.  The report of 
this survey is included as Appendix B. 

2.4. Financial Status of Existing Facilities 
 
The Town of Newport has demonstrated that they possess the technical, managerial, and 
financial capacity to own and operate their water treatment and distribution system.
 
 



NEED FOR PROJECT / 3 

Town of Newport Water Supply Treatment Study 5 

3. NEED FOR PROJECT 

3.1. Health, Sanitation, and Security 
 
The Town has struggled to meet existing water demands with its currently permitted sources.  
This project aims to meet the basic need for an adequate water supply while concurrently 
ensuring that said supply protects public health by meeting all applicable water quality 
standards. 
 
Additionally, the installation of water meters throughout the distribution system would allow a 
comparison of well water production volumes to actual water usage volumes.  Rather than 
relying on a flat fee billing system, this would allow the Town to bill customers according to 
actual usage.  This information will aid in the identification of water leaks, will allow water 
auditing to be performed, and may encourage water usage efficiency by the end user. 

3.2. Aging  Infrastructure 
 
Existing wells have not been able to maintain their initial pumping yields over the long term due 
to insufficient recharge.  It is hoped that the addition of new wells will alleviate pressure on the 
existing wells and support their long term recovery. 

3.3. Reasonable Growth 
 
For the proposed water system improvements, reasonable continuation of historical growth 
rates will be considered and incorporated into the selection of alternatives and final design as 
appropriate. 
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4. ALTERNATIVES CONSIDERED 

4.1. Introduction 
 
The objective is to provide Newport with a combination of source bedrock wells that will 
consistently meet current and future average and maximum day water demands while meeting 
all applicable water quality standards.  Concurrent with this objective is the recognition of 
declining long term yields obtained from the currently existing wells.  In light of these declines, 
evaluation of alternatives also acknowledges the need to consider the impact of long term 
pumping rates on probable future well yields.  Where possible, some consideration is given to 
configurations that promote the long term yield health of the overall system. 
 
Three alternatives have been considered.  Alternatives No. 1 and 2 both utilize adsorption 
media technology to remove arsenic and manganese.  This is the same technology currently 
being employed for treatment of water coming from the Top Wells.  In this type of system, water 
flows through a treatment media and contaminants are removed by becoming physically 
attached to the treatment media, which must be replaced at regular intervals based upon the 
total volume of water treated over time.  Alternative No. 3 uses a coagulation/filtration 
technology whereby coagulated particles of iron salts are formed.  Arsenic compounds adsorb 
onto the floc particles which are then periodically backwashed out of the system. 
 
Alternative No. 1 relocates the existing Top Well treatment unit to the location of new Wells #6 
and #7.  This unit’s capacity is then augmented by a newly purchased treatment unit.  The Top 
Wells are removed from service under this alternative.  Alternatives No. 2 and 3 both leave the 
existing Top Well treatment system alone and a single treatment unit with the capacity to treat 
all water coming from the new Wells #6 and #7 would be purchased. 
 
Finally, a cost estimate for the inclusion of water metering is treated separately.  Expansion of 
the Town’s source capacity and provision of water treatment is considered a necessity.  
Therefore, the do nothing option is considered only within the context of the decision whether or 
not to include water metering in this project. 

4.2. Water Treatment 
 
4.2.1. Alternative No. 1 – Relocation of Top Well Arsenic Treatment System  
 
Description 
 
Treatment was required in order to bring Top Well B online due to the presence of arsenic 
above the MCL of 0.01 mg/L.  Due to the need to utilize treated water as a backwash source, 
this treatment system was installed adjacent to the water storage reservoir.  Thus water from 
both Top Wells is conveyed downhill via a single transmission main into the treatment system 
and then reservoir. 
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Alternative No. 1 considers relocating the existing arsenic treatment unit to the vicinity of the 
proposed Wells #6 and #7.  The existing unit has a capacity to treat 20 gpm.  Based on a 
combined proposed safe yield of 35 gpm for the two new wells, a new treatment unit with an 
additional 20 gpm capacity will be purchased and combined with the existing treatment capacity.  
This alternative includes the new well pumps for Wells # 6 and 7, water transmission lines, and 
electrical/control service. 
 
Removal of treatment capacity for the Top Wells would likely include abandonment of both Top 
Wells.  The Top Wells are located in close proximity to one another and it is unclear to what 
degree that they may be hydraulically connected.  Although testing results for Top Well A 
indicates a water quality that does not require additional treatment, water from Top Well A would 
no longer receive the benefit of additional treatment.  A schematic layout is given in Figure No. 2 
in Appendix A. 
 
Preliminary Design Criteria 
 
The basic preliminary design criteria are shown below in Table 4.1. 
 
Table 4.1: Preliminary Design Criteria – Alternative No. 1 

Treatment Capacity (gpm) 40 
Treatment Process Adsorption Media 
Building Footprint 12' x 24' 

Number of Vessels 4 
 
Technical Assessment 
 
A summary of the technical assessment is provided below. 
 

Advantages 
 Additional treatment redundancy at new well location 
 Simple technology and treatment process is familiar to operators 
 Adsorption technology requires infrequent backwashing 
 Adsorption technology does not generate significant solid waste 
 Existing backwash recycle components can be reused 
 Effective at removing arsenic and manganese 
 

Disadvantages 
 Additional treatment cells require more frequent maintenance 
 Top Wells are removed from service 
 Lower total system arsenic treatment capacity (40 gpm) 
 High annual operating cost due to media replacement costs 
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4.2.2. Alternative No. 2 – New Adsorption Media Arsenic Treatment System 
 
Description 
 
Alternative No. 2 involves the installation of a single new treatment system near the vicinity of 
the proposed new wells #6 and #7.  This design incorporates a treatment unit with a 35 gpm 
capacity and utilizes an adsorption media technology.  This alternative allows both Top Wells to 
remain operational and allows them to be pumped at a lower rate, promoting long term yield 
health.  New well pumps for Wells # 6 and 7, water transmission lines, and electrical/control 
service are also included in this alternative.  A schematic layout is given in Figure No. 3 in 
Appendix A. 
 
Preliminary Design Criteria 
 
The basic preliminary design criteria are shown below in Table 4.2. 
 
Table 4.2: Preliminary Design Criteria – Alternative No. 2 

Treatment Capacity (gpm) 35 
Treatment Process Adsorption Media 
Building Footprint 12' x 16' 

Number of Vessels 2 
 
Technical Assessment 
 
A summary of the technical assessment is provided below. 
 

Advantages 
 Less frequent maintenance schedule compared to Alternative No. 1 
 Simple and treatment process is familiar to operators 
 Both Top Wells can remain in operation 
 Higher total system arsenic treatment capacity (55 gpm) 
 Adsorption technology requires infrequent backwashing 
 Adsorption technology does not generate significant solid waste 
 Effective at removing arsenic and manganese 
 

Disadvantages 
 Higher initial cost and annual operating cost to operate 2 treatment systems 
 Treatment capacity at Top Wells location is underutilized 
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4.2.3. Alternative No. 3 – New Coagulation/Filtration Arsenic Treatment System 
 
Description 
 
Design Alternative No. 3 involves the installation of single new treatment system near the 
vicinity of the proposed new Wells.  This design incorporates a treatment unit with a 40 gpm 
capacity and utilizes a coagulation/filtration technology.  This alternative allows both Top Wells 
to remain operational and allows them to be pumped at a lower rate, promoting long term yield 
health.  New well pumps for Wells # 6 and 7, water transmission lines, and electrical/control 
service are also included in this alternative. 
 
This treatment technology has a lower estimated annual operating cost.  However, this method 
involves the addition of an iron-based coagulant which requires the system be backwashed 
more frequently than the adsorption media systems.  This method’s backwash stream results in 
the generation of a significant quantity of solid waste.  This waste stream can be disposed of via 
a connection to the Town’s sanitary sewer, however this would require the installation of a 1,250 
foot forcemain which adds significantly to the initial construction costs.  The estimated 
backwash frequency and volume is around 1,100 gallons every 3 days.  This would represent 
nearly 3% of the Town’s wastewater treatment facility’s permitted flow of 41,500 gallons per day 
(gpd).  Additionally, the nearest sewer connection lies on private property.  An additional 
easement would be required in order to make this connection.  A schematic layout is given in 
Figure No. 4 in Appendix A. 
 
Preliminary Design Criteria 
 
The basic preliminary design criteria are shown below in Table 4.2. 
 
Table 4.3: Preliminary Design Criteria – Alternative No. 3 

Treatment Capacity (gpm) 35 
Treatment Process Coagulation/Precipitation 
Building Footprint 12' x 16' 

Number of Vessels 3 
 
Technical Assessment 
 
A summary of the technical assessment is provided below. 
 

Advantages 
 Lower annual operating costs 
 Both Top Wells can remain in operation 
 Higher total arsenic treatment capacity (55 gpm) 
 Effective at removing arsenic and manganese 
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Disadvantages 
 Multiple treatment technologies; requires additional operating knowledge 
 Higher initial capital cost 
 Treatment capacity at Top Wells location is underutilized 
 Higher frequency of backwash and generation of solid waste 
 Requires extension to connect to Town sewer 
 Potential impacts to Town wastewater treatment and disposal system 

 
4.2.4. Cost Estimates 
 
Construction Costs Comparison – Bedrock Wells and Water Treatment 
 
Initial construction and capital costs, are shown in Table 4.4.  Construction costs for Alternatives 
No. 1 and 2 are comparable while Alternative No. 3 construction costs are higher due to the 
inclusion of a sewer forcemain.  A more detailed breakdown of the cost estimate for each 
alternative is given in Appendix C. 
 
Table 4.4: Estimated Construction Cost Comparison1 

Item Description Alternative  
No. 1 

Alternative  
No. 2 

Alternative  
No. 3 

General Requirements $23,240  $22,800  $26,480  

Demolition $2,500  $0  $0  

Sitework $9,000  $9,000  $15,000  

Yard Piping $80,000  $80,000  $110,000  

Concrete $22,000  $17,000  $17,000  

Building $32,000  $24,000  $24,000  

Equipment $100,000  $110,000  $120,000  

Process Piping $10,000  $10,000  $10,000  

Heating/Ventilation $10,000  $10,000  $10,000  

Electrical $25,000  $25,000  $25,000  
Total $313,740  $307,800  $357,480  
Use $314,000  $308,000  $358,000  

Notes:  
1. ENR 10455 = February 2017 
 
Projected Operation and Maintenance Costs 
 
Estimated annual operation and maintenance costs for the Well #6 and #7 arsenic treatment 
system are presented below in Table 4.5.  These figures only include chemical inputs and 
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media replacement costs and are based upon a total flow rate of 35 gpm pumped for 12 hours 
each day.  Additionally, note that the cost of continued operation of the Top Well treatment 
system under Alternatives No.2 and No.3 is not accounted for. 
 
Table 4.5: Comparison of Annual O&M Costs 

  
Alternative 

No. 1 No. 2 No. 3 
Annual O&M Costs1,2 $6,200 $3,550 $700 

Notes:   
1. Estimates for Alternative 2 and 3 do not include O&M costs for the existing Top Well arsenic removal treatment 

system 
2. Chemical input and media replacement costs only 

 
Present Worth Cost Analysis 
 
Based on a standard 20 year analysis cycle, the annual O&M costs for each alternative has 
been converted into an equivalent present value and combined with its estimated initial 
construction cost.  This was done in accordance with USDA RD Bulletin 1780-2 and uses the 
20-year “real” interest rate of 0.5% per Appendix C of the OMB Circular A-94, revised November 
2016.  These results are shown below in Table 4.5. 
 
Table 4.5: Present Worth Cost Analysis 

  
Estimated 

Construction 
Cost1 

Estimated Annual 
O&M Cost 

Total Present 
Worth Cost2 

Alternative No. 1 $314,000 $6,200 $431,608 
Alternative No. 2 $308,000 $3,550 $375,367 
Alternative No. 3 $358,000 $700 $371,177 

Notes:   
1. ENR 10455 = February 2017 
2. The present worth is based on a 20 year analysis period and 0.5% interest rate 

 
 

Alternative No. 3 has the lowest present worth life cycle cost.  Additional savings can be 
expected based on the projected 30 year useful life for the treatment system. 
 

4.3. Water Meters 
 
Description 
 
The Town currently has approximately 105 unmetered water system connections.  A summary 
of the existing accounts, based on the estimated sizes of meters is shown below in Table 4.6.  
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This information was used as the basis for the water meter construction cost estimate shown in 
Appendix C. 
 
Table 4.6: Estimated number and sizes of meters 

Meter Size Estimated Number 

5/8” Meter 100 
3/4” Meter 2 
1” Meter 2 
2” Compound Meter 1 

Total: 105 
 
There are a variety of meter types and meter read registers that are available to municipal 
customers.  However, based on experience and due to the small size of the Newport water 
system, it is recommended that the Town opt for traditional positive displacement meters that 
incorporate an automatic meter reading (AMR) touch system.  One identified water meter 
vendor is Ti-sales, who offer the model T-10 positive displacement water meter by Neptune for 
meter sizes up to 1.5 inches.  The T-10 model is made from lead-free brass, is guaranteed for 
20 years and has a proven track record of reliability.   
 
Wireless meter reading options are available at a higher capital cost that is not practical for very 
small water systems.  Instead, the AMR touch system is a cost-effective configuration that 
utilizes a touch pad mounted on the exterior of the building receiving water service.   The meter 
reader physically touches the touch pad with a handheld device that records the meter usage. 
 
Construction Cost Estimate 
 
The construction costs related to the acquisition and installation of water meters throughout the 
Town water system has been estimated to be approximately $83,400, based upon the size and 
number of current water system connections shown above in Table 4.4.  A detailed breakdown 
of the water meters construction cost estimate is shown in Appendix C. 

4.4. Sustainability Considerations 
 
Alternatives No. 2 and 3 maximize the total number of production wells available to the Town 
water supply.  This allows all wells to be pumped at a lower overall rate, contributing to the 
stability of their long term production potential. 
 
The inclusion of water meters can contribute to water system efficiency by allowing the Town to 
better account for water lost to leakage.  Currently, only the well production volumes are known 
to the system operators, while actual customer usage volumes are not known and that total may 
be less than the volume of water produced.  Identification and remediation of potential system 
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leakages could reduce the total demand placed on the Town’s bedrock wells, promoting their 
long term yield health.  Further, a billing system based upon actual water usage may discourage 
water wasting and promote efficient water practices, which may also aid in reducing the demand 
placed upon Town wells. 
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5. SELECTION OF AN ALTERNATIVE 

5.1. Life Cycle Cost Analysis 
 
5.1.1. Treatment System 
 
Discussions with the Town indicated a preference for Alternative No. 3 owing to lower projected 
annual operating costs.  Indeed, a life cycle cost analysis that incorporates estimated operating 
costs indicates that Alternative No. 3 will likely recoup its higher initial capital expense within a 
period of 15 to 20 years.  This should lead to substantial long term cost savings over the 
approximately 30 year expected useful life for the treatment system. 
 
5.1.2. Water Meters 
 
Additionally, the Town would like to proceed with the inclusion of water meters with this project.  
While this adds a significant capital cost to the project, there is potential for substantial long term 
savings due to reduced water use, which can promote long term well yield health and reduced 
operating expenses. 

5.2. Non-Monetary Factors 
 
The operational requirements of the alternatives are comparable and thus did not factor into the 
selection of an alternative.  Consideration was given to the additional flow that would be directed 
to the Town wastewater system.  It was determined that the projected backwash flow for 
Alternative No. 3 is equivalent to two (2) or three (3) residential units and that the system has 
sufficient capacity to incorporate this flow.  Other environmental factors such as energy usage 
and waste disposal were also taken into consideration, but did not significantly differentiate the 
alternatives under consideration. 
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6. PROPOSED PROJECT 

6.1. Project Description 
 
Owing largely to lower life cycle costs, Alternative No. 3 has been selected as the proposed 
project, with the additional inclusion of new water meters.  The proposed project overall plan 
layout is shown in Figure No. 5 and includes the following specific components to be 
constructed: 
 

• New submersible well pumps at Wells No 6 & 7 
• Extension of underground electric lines to Wells No 6 & 7 
• 2” and 1.5” raw water lines from each well to treatment building 
• A new treatment building (12’x16’ approximately) near the HSA wells to include: 

o Installation of a new three (3) vessel coagulation/filtration package treatment 
system 

o Well pump control panel 
• New backwash waste wet well and pump 
• New small diameter forcemain to convey backwash to the existing municipal sewer 

 
A preliminary layout of the treatment building shows the arsenic treatment skid and is located in 
Figure No.6 in Appendix A.  Additionally, more detailed preliminary basis of design criteria are 
attached as Appendix E. 
 
Traditional positive displacement water meters are recommended for installation on the Town’s 
service connections.  This will largely comprise of 5/8” sized meters as previously indicated in 
Table 4.6.  An AMR touch system to register and record water usage of individual service 
connections is recommended due to its cost-effectiveness and the small size of the Newport 
water system. 

6.2. Project Schedule 
 
A project schedule was developed to implement the next phases of the project and is presented 
below in Table 6.1.   
 
 
 
 
 
 
 
 
 
 



CONCLUSIONS AND RECOMMENDATIONS / 7 

Town of Newport Water Supply Treatment Study 16 

 
Table 6.1: Project Schedule 

Projected Date Task 

2017 

January Submit Preliminary Engineering Report (Draft) 

February Finalize Preliminary Engineering Report  

March 7 Conduct Bond Vote 

March 15 Start Final Design 

May Complete Final Design 

June Advertise for Bids 

July Contract Award 

August Begin Construction 

October Complete Construction 

 

6.3. Permit Requirements 
 
The following permits are required for this project:  
 
 DWGWPD Permit to Construct 

6.4. Sustainability Considerations 
 
Sustainability considerations included the total flow required from each bedrock well in order to 
meet the Town’s typical water supply demands.  Potential reductions in wasted water further 
substantiated the recommendation to include water meters as part of this project. 

6.5. Total Project Cost Estimate 

6.5.1 Estimated Construction Cost 
 
The general breakdown of the estimated total construction cost is shown below in Table 6.2.  A 
more detailed breakdown of the construction cost estimate can be found in Appendix C. 
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Table 6.2: Estimated Construction Costs 

Item Description Estimated Cost 
Cost (ENR 10455) Cost (ENR 10660) 

Treatment System $358,000  $365,000  
Water Meters $83,400  $85,000  

Total $450,000  
Notes: 
2. ENR 10455 = February 2017 
3. ENR 10660 = August 2017 
 
6.5.2 Total Project Cost 
 
The estimated total project cost for the proposed project is $745,000.  This amount includes 
preliminary and final design services, permitting, and other services.  A breakdown of this 
estimate is shown below in Table 6.3. 
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Table 6.3: Proposed Project - Total Project Cost Summary 

Item Description 
Water 

Treatment 
Estimated Cost  

Water 
Meters 

Estimated 
Cost  

Total 
Estimated 

Cost1 

Construction       
  New Wells and Treatment System $365,000  $0  $365,000  
  Water Meters and Appurtenances $0  $85,000  $85,000  
  Construction Subtotal $365,000  $85,000  $450,000  
Construction Contingency       
  Construction Contingency (10%) $36,500  $8,500  $45,000  
  Construction Contingency $36,500  $8,500  $45,000  

Step I   Source Exploration/Preliminary 
Engineering        

  Well Investigation - Mead Site $20,500  $0  $20,500  
  Wells #6 and #7  $100,700  $0  $100,700  
  Preliminary Engineering Study $9,000  $0  $9,000  
  Funding Application Assistance $2,500  $0  $2,500  
          
  Step I Subtotal $132,700  $0  $132,700  
Step II Final Design       
  Final Design and Permitting $30,000  $8,000  $38,000  
          
  Step II Subtotal $30,000  $8,000  $38,000  
Step III Construction Phase Services       
  Construction Basic Services $25,000  $9,000  $34,000  
  Resident Representative $25,000  $5,000  $30,000  
  Special Services $5,000  $500  $5,500  
  Step III Subtotal  $55,000  $14,500  $69,500  
Other Costs       
  Administration and Permit Fees $3,000  $0  $3,000  
  Bond Vote Assistance $2,400  $0  $2,400  
  Legal $2,500  $0  $2,500  
  Land Acquisition $0  $0  $0  
  Short Term Interest $2,500  $0  $2,500  
  Other Costs Subtotal $10,400  $0  $10,400  

  ESTIMATED TOTAL PROJECT 
COST  $629,600  $116,000  $745,600  

  USE $630,000  $115,000  $745,000  
Notes: 
1. ENR 10660 = August 2017 
2. Step II and III budgets shown above are based on the State curve allowances 
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6.6. Annual Operating Budget 

The Town currently has approximately 105 water system connections, which is calculated to be 
equal to 144 equivalent dwelling units (EDU’s).  The residential customers are currently billed at 
a flat annual rate of $960.  The installation of water meters, however, will necessitate the 
migration to a usage-based rate system.  Some additional study will be needed in order to 
develop this rate system. 

6.7. Available Funding Sources 

Available funding sources for this project include USDA Rural Development and the Vermont 
State Revolving Loan Program.  Funds from either one or possibly both sources may be utilized.  
Contacts have been made with the USDA Rural Development to define eligibility and potential 
funding alternatives for this project, and a funding application has been submitted. A summary 
of the available Federal funding sources investigated for this project is described below.   

6.7.1 USDA Rural Development (RD) 

The USDA Rural Development (RD) program includes both grants and loan, depending on the 
project and community’s ability to pay, which is based on the Town’s water rates and median 
household income (MHI). Given the demographics of the service area and relatively low MHI, 
the Town may be eligible for grants under the RD program.  Current grant/loan terms through 
the USDA RD program are estimated to be 2.75% (Intermediate Rate) for 30 to 40 years. 
Depending on the median household income the Town could qualify for a lower interest rate and 
grant up to 75%.  USDA cannot issue a funding offer until a positive bond vote has occurred.  
However, if the Town is offered a 75% grant, the semiannual loan payment is projected to be 
around $4,094.  Under a 50% grant scenario, the Town’s semiannual loan payment is expected 
to be around $8,190. 

6.7.2 Vermont State Revolving Loan Program (DWSRF) 

The source exploration and preliminary engineering phases of this project are currently being 
funded by a drinking water state revolving fund loan (loan number WPL-235-1.1). 

6.8. Recommended Bond Amount 

The recommended bond amount for the proposed project costs is $745,000 and includes all 
estimated construction, capital, engineering and other related costs.  This amount may be 
subject to reduction based upon the available grant funding sources from USDA RD as 
discussed above. 
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7. CONCLUSIONS AND RECOMMENDATIONS 
 
The next steps required in order to proceed with this project include submitting an RD apply 
application to the USDA Rural Development program, which was completed on January 31st, 
2017.  As part of this process, a Notice of Intent to apply must be submitted for posting in a 
newspaper of local circulation within 60 days of application filing.  The recommended project 
carries a bond amount of $745,000.  A positive bond vote will ultimately be required in order to 
receive an offer of funding from USDA, and notice of a planned bond must be publicly warned at 
least 30 days in advance of Vermont Town Meeting Day which will be held on March 7th, 2017. 
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Vermont Department of Environmental Conservation                      Agency of Natural Resources 
Drinking Water and Groundwater Protection Division  
One National Life Drive - Main 2  [phone] 802-828-1535 
Montpelier, VT  05620-3521  [fax] 802-828-1541 
http://dec.vermont.gov/water   
 

To preserve, enhance, restore, and conserve Vermont's natural resources, and protect human health, for the benefit of this and future 
generations. 

January 18, 2017 
 
Newport Center Water System 
Attn: Denise Daigle 
102 Vance Hill Road 
Newport Center, VT 05857 
 
Re:  Sanitary Survey, Newport Center Water System, Public Community Water System, Newport, VT, 
WSID #5204 
 
Dear Mrs. Daigle:   
  
A sanitary survey of the Newport Center Water System (Water System) was conducted on Tuesday, 
December 6, 2016.  Willie Nickerson represented the Vermont Department of Environmental 
Conservation, Drinking Water and Groundwater Protection Division (Division); Mike Baraw, 
System Operator, and Fred Baraw represented the Water System.  The Water System’s Permit to 
Operate (PTO) expired January 1, 2015.  The Division has received a PTO application and is 
currently drafting a new PTO for the Water System.   
 
The following significant deficiencies were identified during the sanitary survey: 
 

1. Inadequate Water Supply: Under Chapter 21, Part 7.7.1 of the Water Supply Rule (the 
Rule) “A Public water system shall provide an adequate supply of potable water during 
average and peak user demand periods on a sustained basis to all users.”  The Water 
System’s permitted sources do not produce adequate water supply on a sustained basis.  The 
Division has authorized the use of the “Duckless Well” emergency source until July 1, 2017 
(see attached approval Letter dated November 15, 2016).  The “Duckless Well” has thus far 
removed the need to purchase bulk water deliveries.   
The Division is in receipt of a complete Source Permit Application for two new wells, 
identified as WL006 and WL007.  Ken Yelsey, Division Hydrogeologist is reviewing the 
application and will be issuing a draft Source Permit for public comment.  Initial water 
quality data indicates arsenic levels above the maximum contaminant level (MCL).  The 
Division understands that the Water System is applying for a Drinking Water State 
Revolving Fund Planning Loan amendment for the completion of a Preliminary Engineering 
Report (PER) to evaluate the treatment and connection of WL006 and WL007.  Furthermore, 
the Division understands that the Water System intends to have a project defined for a March 
7, 2017 bond vote.  In order to allow for Division review of a proposed project prior to the 
bond vote, the Division requests that the PER be submitted to the Division for review and 
approval on or before February 9, 2017. Following approval of the PER, a Permit to 
Construct application must be submitted to the Division for review and approval; the Water 
System must obtain a Permit to Construct (PTC) from the Division prior to connecting any 
new wells or constructing any new treatment capability.  Please note the bullets below:  
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 Use of the “Duckless Well” emergency source expires on July 1, 2017.  Any use of 
the “Duckless Well” beyond July 1, 2017 requires written approval from the Division. 

 During preparation of the PER, the Division requests that the Water System 
contact Michelle Carbonneau, Division Engineer, michelle.carbonneau@vermont.gov 
at the 30%, 60%, and 90% completion milestones to determine if a project meeting 
between the Division, the Water System, and the consulting engineer is necessary. 

 On or before February 16, 2017 the Division expects the Water System to submit a 
proposed schedule of activities and dates.  The proposed schedule will be 
incorporated into a compliance schedule within the PTO. 

 
2. Insufficient Storage Volume:  Under Chapter 21, Appendix A, Part 7.0.1 of the Rule, 

“Storage facilities shall have sufficient capacity, as determined from engineering studies, to 
meet average daily domestic demands, and where fire protection is provided, fire flow 
demands.  (a) When fire protection is provided, the minimum flow requirement shall be 500 
gpm at 20 p.s.i. system residual pressure for a 2-hour duration for residential structures.  If 
the Insurance Services Office or a other responsible agency (e.g., local fire department) 
recommends a higher flow rate than this minimum, the higher flow rate should be 
considered.”  The storage tank is not large enough to provide minimum fire flow volume 
(60,000 gpd) plus average day demand.  The Water System has temporarily converted fire 
hydrants to flushing hydrants by painting them black and issuing notification to the local fire 
department.  The Division recommends renewing fire department notification in writing on a 
yearly basis to ensure the fire hydrants are not used for fire-fighting.  The Division 
understands that the conversion to flushing hydrants is intended to be a short-term measure 
until water storage can be increased to provide adequate fire-fighting storage volume in 
accordance with the Rule.  The Water System must indicate when system improvements are 
planned that will provided adequate storage.  The Water System should also verify that 
system hydraulics meet the requirements of the Rule, especially in locations where hydrants 
may be connected to water mains smaller than 8-inches in diameter.  On or before February 
16, 2017 the Division requests that the Water System provide a schedule of dates and 
activities for increasing storage volume and verifying system hydraulics to meet the 
requirements of the Rule.   
 

3. Insufficient Disinfection Monitoring – HSA Wells: Under Chapter 21, Appendix A, Part 
4.3.4.b of the Rule, “Each system shall continuously monitor the disinfectant residual of the 
water as it enters the distribution system and record the lowest disinfectant residual each 
day. Systems serving fewer than or equal to 3300 people may take grab samples in lieu of 
continuous monitoring at frequencies as follows: System Population <500= 1 samples/day.”  
The Water System does not have a suitable sample port to test chlorine residual at the point 
of entry to the water system for the HSA treatment facility.  The chlorine residual sample 
location should be before the first customer and after required disinfection contact time has 
been achieved.  The Water System has been reporting daily chlorine residual sampled at the 
outlet of the storage tank only (the storage tank provides disinfection contact time for the Top 
Well Treatment Plant).  The Water System must sample chlorine residual from both 
treatment plants.  Chlorine residual must be sampled after disinfection contact time is 
achieved.  The Division requests that the Water System begin taking chlorine residual 
samples from the first connection immediately to record chlorine residual for both treatment 
facilities at the entry point to distribution until an appropriate sampling location can be 
installed for the HSA treatment facility.  The chlorine residual from the outlet of the storage 
tank should still be recorded.  On or before July 1, 2017 the Division requests that the Water 
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System begin taking and recording chlorine residual samples from a location or locations that 
represent entry to the distribution system for each treatment facility. 

 
The following minor deficiencies were identified during the sanitary survey 
 

4. Insufficient Well Cap: Under Chapter 21, Appendix A, Part 12, section 12.4.17.1 of the 
Rule, “A water-tight, non-corrodible vented cap must be installed on each well.  Each cap 
must have a screened 40 mesh vent designed to shed water and snow.”  The well cap vent 
screen on the HSA 1 well and the Top B well are constructed of a pipe end cap with 1/8-inch 
diameter holes drilled through it.  The screen must be #40 mesh screen, which is a smaller 
opening than that provided by the 1/8-inch holes.  Also, a bolt was loose on the HSA 2 well.  
On or before February 16, 2017 the Division requests that the Water System install #40 
mesh vent screens on the two identified wells, ensure that all well bolts are tight, and submit 
photographic documentation of the vent replacement and bolt tightening to the Division. 

 
The following items are provided for the Water System’s review, consideration, and comment: 
 

 Synthetic Organic Compounds (SOC) Waiver:  The Division recommends that the Water 
System consider applying for an SOC monitoring waiver.  The Water System may be eligible 
for reduced monitoring of Synthetic Organic Compounds.  The Water System Monitoring 
schedule calls for sampling of SOCs in quarter 1 (January-March) of 2017.  If the Water 
System applies for and is granted a waiver, then the monitoring frequency could be reduced.  
The monitoring waiver application is located at 
http://dec.vermont.gov/sites/dec/files/dwgwp/wqmonitoring/pdf/monitoringwaiverapp.pdf., 
Contact Janelle Wilbur at Janelle.wilbur@vermont.gov for assistance completing the 
monitoring waiver application. 
 

 Water Main Flushing:  The Division understands that the Water System has not had an 
adequate supply of water for several years and has not been able to consistently flush the 
distribution system.  Anticipating that the planned source improvements are completed and 
provide an adequate quantity of water, the Division expects that the Water System will 
commence a yearly flushing program.  After adequate supply has been established, the 
Division requests that the Water System submit a flushing plan for review and approval. 
Following approval, the flushing plan should be incorporated into the Operation and 
Maintenance Manual. 
 

 Lead and Copper Sampling Plan:  The Water System does not have a record of the tier 
ratings for each lead and copper sampling location.  The Division recommends that the Water 
System complete the attached Lead and Copper Sampling Plan form and include Tier ratings 
for lead and copper sample locations.  Furthermore, the Division recommends re-evaluating 
the current lead and copper sample locations to ensure they are the most appropriate sample 
location, as described in the attached guidance document.  The Water System can contact 
Amy Galford at amy.galford@vermont.gov for assistance completing the attached Lead and 
Copper Sampling Plan form.  The requirement to submit a Lead and Copper Sampling Plan 
will be included in the next PTO amendment. 

 
 Operation and Maintenance (O&M) Manual Update:  The upcoming improvements 

associated with connecting wells WL006 and WL007 will require an O&M Manual update in 
accordance with a Division issued PTC.  The Division recommends that the Water System 

http://dec.vermont.gov/sites/dec/files/dwgwp/wqmonitoring/pdf/monitoringwaiverapp.pdf
mailto:
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operators actively participate in the creation of the O&M Manual update.  The O&M Manual 
is intended to be a useful document for the operation and maintenance of the system and 
would benefit from including descriptions of the Standard Operating Procedures (SOP) that 
are followed by the Water System.  For instance, the procedure used to determine when to 
change Granular Ferric Hydroxide media at the Top Wells Treatment Plant and the procedure 
to change the media would be a useful SOP to add to the O&M Manual.  O&M Manual 
updates should also be sent to the Division for review and approval. 
 

The Division requests that the Water System provide a written response to the items above by 
February 16, 2017.  The written response should indicate that the compliance dates above are 
acceptable or propose alternative corrective actions and/or alternative compliance dates for review 
and approval. In the absence of a written response as requested, the Division may amend the PTO to 
include a compliance schedule to resolve these deficiencies. 
 
I appreciate Mike and Fred meeting with me in order to conduct the sanitary survey of the Newport 
Center Water System.  If you have any questions or would like to discuss anything regarding the 
survey, please feel free to contact me by email at william.nickerson@vermont.gov or by phone at 802-
505-8757. 
 
 
Sincerely, 

 
William Nickerson, P.E. 
System Operations Specialist 
 

 
c. Tim Raymond, Operation and Engineering Section Chief, DWGWP 

Patrick Smart, PE, Operations Section Supervisor, DWGWP 
Michelle Carbonneau, Division Engineer, DWGWP 
Cindy Parks, PE, Division Engineer, DWGWP 
Ben Montross, Compliance and Support Services Section Chief DWGWP 
Julie Hackbarth, Compliance and Certification Manager, DWGWP 
David Love, Compliance Analyst, DWGWP 
Amy Galford, Compliance Analyst, DWGWP 
Janelle Wilber, Compliance Analyst, DWGWP 
Ken Yelsey, Division Hydrogeologist, DWGWP 
Rodney Pingree, Water Resources Section Chief, DWGWP 
Ashley Lucht, DWSRF Project Manager, FED 
Wayne Elliott, P.E., Vice President, Aldrich and Elliott 
Mike Baraw, Designated Operator, WSID 5204 
WSID File 5204 
 

Enc. Emergency Source Extension Approval; Lead and Copper Sample Plan Form; Lead and 
Copper Sample Plan Guidance 
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ESTIMATED BUDGET WORKSHEET - CONSTRUCTION COSTS
PROJECT: Town of Newport Water Supply Treatment Study
ITEM: Alternative No. 1 
DATE: Feb-17

UNIT
CATEGORY ITEM QUANTITY COST UNIT SUBTOTAL (ENR 10455)

General Requirements $23,240

Demolition
Existing Building and Equip 1 $2,500 Allowance $2,500

Subtotal $2,500 $2,500
Sitework

Erosion Control 1 $2,500 Lump sum $2,500
Excavation 40 $40 c.y. $1,600
Structural Bedding 12 $40 c.y. $480
Structural Backfill 25 $25 c.y. $625
Gravel drive 100 $25 s.y. $2,500
Loam, Seed & Mulch 250 $5.00 s.y. $1,250

Subtotal $8,955 $9,000
Yard Piping

Well #6 1.5" HDPE waterline 725 $18 l.f. $12,688
Well #7 2" HDPE waterline 1200 $20 l.f. $24,000
Electrical Conduit 1925 $20 l.f. $38,500

Subtotal $75,188 $80,000
Concrete

Footing 8 $400 c.y. $3,200
Walls 22 $500 c.y. $11,000
Floor Slab 9 $600 c.y. $5,400
Misc./Equipment Pads 1 $2,000 Allowance $2,000

Subtotal $21,600 $22,000
Building

New Building (12' X 24') 288 $100 s.f. $28,800 $32,000

Equipment
Arsenic Treatment Unit

Equipment: 1 $50,000 Each $50,000
Installation: 1 $10,000 Each $10,000

Well Pumps
Equipment: 2 $7,500 Each $15,000
Installation: 2 $5,000 Each $10,000

Well Pump Controls
Equipment: 1 $10,000 $10,000
Installation: 1 $2,500 $2,500

Subtotal $97,500 $100,000
Process Piping

Interior Piping/Valves 1 $10,000 Allowance $10,000 $10,000
Heating/Ventilation

1 $10,000 Allowance $10,000 $10,000
Electrical

1 $25,000 Allowance $25,000 $25,000

Notes: TOTAL $313,740
1. ENR 10455 = February 2017 USE $314,000
2. The general requirements are based on 8% of the total.



ESTIMATED BUDGET WORKSHEET - CONSTRUCTION COSTS
PROJECT: Town of Newport Water Supply Treatment Study
ITEM: Alternative No. 2 
DATE: Feb-17

UNIT
CATEGORY ITEM QUANTITY COST UNIT SUBTOTAL (ENR 10455)

General Requirements $22,800

Demolition
Existing Building and Equip 1 $0 Allowance $0

Subtotal $0 $0
Sitework

Erosion Control 1 $2,500 Lump sum $2,500
Excavation 40 $40 c.y. $1,600
Structural Bedding 12 $40 c.y. $480
Structural Backfill 25 $25 c.y. $625
Gravel drive 100 $25 s.y. $2,500
Loam, Seed & Mulch 250 $5.00 s.y. $1,250

Subtotal $8,955 $9,000
Yard Piping

Well #6 1.5" HDPE waterline 725 $18 l.f. $12,688
Well #7 2" HDPE waterline 1200 $20 l.f. $24,000
Electrical Conduit 1925 $20 l.f. $38,500

Subtotal $75,188 $80,000
Concrete

Footing 6 $400 c.y. $2,400
Walls 17 $500 c.y. $8,500
Floor Slab 6 $600 c.y. $3,600
Misc./Equipment Pads 1 $2,000 Allowance $2,000

Subtotal $16,500 $17,000
Building

New Building (12' X 16') 192 $100 s.f. $19,200 $24,000

Equipment
Arsenic Treatment Unit

Equipment: 1 $62,000 Each $62,000
Installation: 1 $10,000 Each $10,000

Well Pumps
Equipment: 2 $7,500 Each $15,000
Installation: 2 $5,000 Each $10,000

Well Pump Controls
Equipment: 1 $10,000 $10,000
Installation: 1 $2,500 $2,500

Subtotal $109,500 $110,000
Process Piping

Interior Piping/Valves 1 $10,000 Allowance $10,000 $10,000
Heating/Ventilation

1 $10,000 Allowance $10,000 $10,000
Electrical

1 $25,000 Allowance $25,000 $25,000

Notes: TOTAL $307,800
1. ENR 10455 = February 2017 USE $308,000
2. The general requirements are based on 8% of the total.



ESTIMATED BUDGET WORKSHEET - CONSTRUCTION COSTS
PROJECT: Town of Newport Water Supply Treatment Study
ITEM: Alternative No. 3 / Proposed Project
DATE: Feb-17

UNIT
CATEGORY ITEM QUANTITY COST UNIT SUBTOTAL (ENR 10455)

General Requirements $26,480

Demolition
Existing Building and Equip 1 $0 Allowance $0

Subtotal $0 $0
Sitework

Erosion Control 1 $2,500 Lump sum $2,500
Excavation 40 $40 c.y. $1,600
Structural Bedding 12 $40 c.y. $480
Structural Backfill 25 $25 c.y. $625
Pumping station 1 $5,000 each $5,000
Gravel drive 100 $25 s.y. $2,500
Loam, Seed & Mulch 250 $5.00 s.y. $1,250

Subtotal $13,955 $15,000
Yard Piping

Well #6 1.5" HDPE waterline 725 $18 l.f. $12,688
Well #7 2" HDPE waterline 1200 $20 l.f. $24,000
Electrical Conduit 1925 $20 l.f. $38,500
Sewer Forcemain 2" 1250 $25 l.f. $31,250

Subtotal $106,438 $110,000
Concrete

Footing 6 $400 c.y. $2,400
Walls 17 $500 c.y. $8,500
Floor Slab 6 $600 c.y. $3,600
Misc./Equipment Pads 1 $2,000 Allowance $2,000

$0
Subtotal $16,500 $17,000

Building
New Building (12' X 16') 192 $100 s.f. $19,200 $24,000

Equipment
Arsenic Treatment Unit

Equipment: 1 $60,000 Each $60,000
Installation: 1 $10,000 Each $10,000

Well Pumps
Equipment: 2 $7,500 Each $15,000
Installation: 2 $5,000 Each $10,000

Well Pump Controls
Equipment: 1 $10,000 Each $10,000
Installation: 1 $2,500 Each $2,500

Backwash Waste Pump/Controls
Equipment: 1 $5,000 Each $5,000
Installation: 1 $2,500 Each $2,500

Subtotal $115,000 $120,000
Process Piping

Interior Piping/Valves 1 $10,000 Allowance $10,000 $10,000
Heating/Ventilation

1 $10,000 Allowance $10,000 $10,000
Electrical

1 $25,000 Allowance $25,000 $25,000

Notes: TOTAL $357,480
1. ENR 10455 = February 2017 USE $358,000
2. The general requirements are based on 8% of the total.
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February 2017 
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PURPOSE AND NEEDS 
There have been past issues with the existing water supplies being able to meet the water 
demands of the Town.  In the past, notably during dry weather, excess water was purchased 
from an adjacent municipality to supplement the existing water supply.  More recently, the Town 
has relied upon an emergency bedrock well water source.  To address this deficiency, the Town 
wants to permit two newly identified bedrock wells (No. 6 & 7) located on the same parcel as the 
existing HSA wells.  During pump testing and water quality testing, concentrations of arsenic 
and manganese were found above the State of Vermont Water Supply Division (WSD) Drinking 
Water Standards.  The arsenic level was respectively detected at 21 and 17 parts per billion 
(0.021 and 0.017 mg/L) for Well 6 and 7, exceeding the standard of 10 parts per billion (0.010 
mg/L).  Manganese in Well 6 was detected at 78 parts per billion (0.078 mg/L), exceeding the 
secondary limit of 50 parts per billion (0.05 mg/L).  The Town wants to install an arsenic removal 
treatment system to remove the arsenic from the Wells 6 and 7.  The mechanism of removal for 
arsenic also removes excess manganese. 

 
BASIS OF DESIGN 
The arsenic removal treatment system will treat a combined flow from both Well No. 6 and No. 
7.  Water from Well 6 and 7 will be pumped to the treatment building via a 2” and a 1.5” 
transmission pipe, respectively.  This flow will be blended into a single pipe before subsequent 
division into three identical parallel treatment cells.  The Town of Newport Center’s current 
maximum day demand (MDD) is estimated to be 30,000 gallons per day (gpd), which equates to 
approximately 42 gpm when pumped for 12 hours each day.  The new Well No. 6 has a 
proposed safe yield of 20 gpm, while the new Well No. 7 has a proposed safe yield of 15 gpm, 
for a combined total of 35 gpm. The treatment system is being designed to accommodate the 
full 35 gpm combined flow.  All of the wells, including the Top Wells, HSA Wells, and new Wells 
No. 6 & 7 will be utilized to meet the Town’s average day demand (ADD) and MDD.  The 
treatment system must be 100% redundant to meet the Water Supply Rules, therefore the 
treatment cells are sized to manage a full 35 gpm even when one cell is taken offline for 
maintenance. 
  
Well Water Production 
 

Flow Rate     Present (2017) 
Well No. 6     20 gpm 

Well No. 7     15 gpm 

Total Flow Rate    35 gpm 
 

Flow     Present (2017) 
Average Day Demand   24,000 gpd 

Peak Day Demand   30,000 gpd 
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Well Pump – Well No. 6 
 
Flow from the well will be throttled to about 20 gpm.  See design criteria for the well pump 
below.   
 

Type     Submersible 
Number     1 
Flow     20 gpm 
TDH     775’ 
Well casing Size    6” 
Discharge Size    2” NPT 
Diameter w/ Cable Guard (max) 3.90” 
% Efficiency at Design   58% 
Motor Horsepower   5.0 hp 
Phase     1 
Cycle     60 Hz 
Voltage     230 v 
 

Well Pump – Well No. 7 
 
Flow from the well will be throttled to about 15 gpm.  See design criteria for the well pump 
below.   
 

Type     Submersible 
Number     1 
Flow     15 gpm 
TDH     300’ 
Well casing Size    6” 
Discharge Size    1.5” NPT 
Diameter w/ Cable Guard (max) 3.90” 
% Efficiency at Design   58% 
Motor Horsepower   5.0 hp 
Phase     1 
Cycle     60 Hz 
Voltage     230 v 
 

 
The well pumps are controlled by the water level in the storage reservoir. 
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New Arsenic Treatment 

Arsenic Removal System 
Type 
Filter Vessel 

Type 
Number  
Design Flow Rate   
Flow Rate Per Filter 
Operation  
Backwash Flow Rate 
Inlet Operating Pressure 

Arsenic Levels 
Influent 
Effluent 

Dimensions 
Material  
Interior process piping 

Type 
Filter Vessel Connection 
Interior Watermain 

Backwash Pump 
Type 
Flow 
TDH 
Suction Connection 
Discharge Connection 
Maximum Horsepower 
Motor Enclosure  
Phase 
Cycle 
Voltage 

Backwash Wet Well 
Size  
Dimensions  
Material  

Backwash Forcemain Pump 
Type 
Flow 
Phase 

Coagulation/Filtration 

Vertical 
3 (1 standby) 
52.5 gpm (35 gpm with 2 cells online) 
6 gpm/sqft 
Parallel 
9 gpm/sqft 
10 psi 

0.020 mg/L (weighted average) 
<0.010 mg/L 
24” diameter x 65” high 
FRP Fiberglass shell with polyethylene liner 

Schedule 80 PVC 
2” Sch80 PVC 
3” Sch80 PVC 

Centrifugal 
15 gpm 
30’ 
1” 
1” 
1.0 hp 
TEFC 
1 
60 
115/230 

1,200 gallons 
7’ diameter x 13’ height 
Concrete 

Submersible Centrifugal 
2 gpm @ 5 psi 
1 
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Cycle 60 
Voltage 115/230 

Arsenic Treatment Building 
Structure 

Size  200 s.f. (12’ x 16’) 
Type of Construction 

Exterior 
Walls Timber Framing 
Roof Shingles 

Interior 
Walls Timber Framing 
Floor  Poured-in-place concrete slab 

Heat System  Electrical Heating 
Accessory Equipment Dehumidifier, lighting and ventilating exhaust fan 
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