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TOWN OF RIVER BEND
WATER SUPPLY STUDY

EXECUTIVE SUMMARY

On January 12, 2024, Rivers & Associates, Inc. (Rivers) was authorized by the Town of River
Bend to conduct a Water Supply Study to evaluate potential water supply and treatment
alternatives in order to provide a secure and cost-effective future water supply.

Background: The Town of River Bend was originally developed as a retirement community
known as River Bend Plantation. Construction of the development began in the late 1960’s, and
continued to expand in subsequent years. The residents of River Bend Plantation elected to
incorporate in the late 1970’s, and the Town was chartered in 1981. The water and sanitary sewer
utilities were originally sold by the developer to Carolina Water Service which operated them until
1995. At that time, the Town purchased the water and sanitary sewer systems, and has operated
them as public utilities ever since.

The Town has provided routine maintenance and has performed periodic upgrades, such as
installation of the 300,000-gallon elevated storage tank at the southern terminus of Plantation
Drive. However, the bulk of the water supply and treatment system has outlived its useful service
life as most of the facilities and equipment are 36 — 52 years old. The condition of the facilities
requires that they be rehabilitated or replaced.

Purpose: This Water Supply Study is intended to evaluate potential water supply and treatment
options to determine and recommend the most secure and cost-effective alternative to serve the
Town for the future.

Future Capacity: Historical population and water demand data were evaluated to identify trends
in the River Bend and Craven County area in order to develop 20-year population and demand
projections. The results supported only modest growth of approximately 3% per decade. As such,
the current 0.95 MGD cumulative capacity of the existing two (2) water treatment plants (WTPSs)
appears sufficient to meet the 20-year maximum day demand. Given this, 0.95 MGD capacity was
utilized as the basis for evaluating and estimating costs for the various alternatives considered.

Preliminary Hydrogeological Findings: Rivers contracted with Groundwater Management
Associates, Inc. (GMA) to conduct a preliminary hydrogeologic evaluation as a planning-level
summary of available groundwater resources in the River Bend area. As a result of their efforts,
two (2) freshwater aquifers are believed to be suitable for future use to meet the projected raw
water-supply requirements for the Town of River Bend: (1) the Upper Castle Hayne Aquifer
(UCHA)/River Bend Strata, and (2) the underlying Lower Castle Hayne Aquifer (LCHA)/Comfort
Member.

Upper Castle Hayne Aquifer/River Bend Strata - The Town’s existing three (3) production
wells tap into the UCHA/RIiver Bend Strata. These wells are relatively shallow at 110 feet
deep, and have limited yields due to minimal drawdown capability. Individual yields of these
shallow wells average less than 250 gallons per minute (gpm). In addition, the water-quality

1
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tends to be high in iron, manganese and hardness. The Town of River Bend is the only
municipal water system in the local area that utilizes the River Bend strata. Due to its shallow
depth, this aquifer is much more susceptible to contamination than the LCHA. Treatment is
required in order to produce a potable quality drinking water. Although the Upper Castle
Hayne/River Bend Strata could be utilized as a future water supply for the Town of River, a
better alternative is believed to exist.

Lower Castle Hayne Aquifer/Comfort Member - The LCHA/Comfort Member produces
greater yields averaging on the order of 500 — 1,000 gpm due to the greater depth and available
drawdown. Historically, aquifer testing has shown that groundwater sampled from the Lower
Castle Hayne Aquifer exhibits superior water quality to that contained in the shallower Upper
Castle Hayne Aquifer at a similar geographic location. As such, the water-quality of Lower
Castle Hayne water is anticipated to be superior to that of the River Bend Strata expressed in
the form of lower iron and reduced hardness. However, the aquifer can exhibit significant
variability across the area. Treatment is required in order to produce potable quality drinking
water. Both the City of New Bern and Jones County utilize the LCHA/Comfort Member to
supply their individual Filter Softener WTPs.

If the Town pursues development of a new Water Treatment Plant, GMA and Rivers recommend
the Town pursue the Lower Castle Hayne/Comfort Member as the water supply source based on
our evaluation of available groundwater resources in the River Bend area. Two (2) 380 gpm
production wells are recommended to supply a 0.95 MGD WTP. These recommendations are
based on anticipated water-quality and water quantity estimates that must be validated through test
well evaluation.

Four (4) potential locations were preliminarily considered for siting the two (2) production wells.
The two locations that appear most suitable are (1) the new WTP site and (2) the Town Commons.
Both sites will require a site investigation and approval by NCDEQ Public Water Supply Section
(PWSS) staff prior to drilling of a test well and/or a production well.

In-Town WTP Alternatives: Two (2) In-Town WTP alternatives were evaluated to provide
treatment of fresh groundwater: (1) Filter Softener WTP and (2) Nanofiltration WTP.

Filter Softener WTP - This alternative makes use of greensand filters and ion exchange
softeners. During treatment, as water passes through a greensand filter, soluble iron and
manganese are pulled from solution and later react to form insoluble iron and manganese.
Regular backwashing, as recommended by the manufacturer, is required to remove the
insoluble forms of iron and manganese. In addition, the greensand filter must be regenerated
continuously with potassium permanganate. Most greensand filters are rated to be effective
treating water with iron concentrations up to 10 mg/l. If the pH of the water is lower than 6.8,
greensand will not filter out the iron and manganese adequately, and the pH must be raised
prior to filtration. Regular backwashing is essential to remove particles collected in the filter
and to ensure effective filter performance. Backwash flow rates are typically three to four
times the normal usage rate.
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lon exchange softening is used to reduce the hardness associated with raw water such as that
from the Castle Hayne aquifer. During water treatment, the ion exchange resin removes
hardness ions, i.e. calcium and magnesium from the water, and replaces them with non-
hardness ions, typically sodium. A brine solution is utilized to periodically regenerate the resin
to flush out excess hardness ions. This results in a brackish waste discharge from the WTP.
Some raw waters that have lower amounts of iron and manganese can be treated by ion
exchange softening only, because dissolved iron and manganese can be exchanged for sodium
on the anionic exchange resin or zeolite. The process of iron and manganese removal is the
same as the ion exchange process that removes hardness.

In the case of the Castle Hayne Aquifer, ion exchange softening would not be typically used
without first reducing iron and manganese via filtration due to the concentrations normally
present in the raw water. The use of ion exchange softening would eliminate the need for each
customer to provide and maintain a residential water softener.

A greensand filter system followed by cationic softening would make for a high-quality water
that is capable of consistently meeting secondary limits. A similar water treatment process is
utilized by the City of New Bern and Jones County.

Nanofiltration WTP — This process makes use of partially permeable membranes to separate
contaminants at a molecular level from a fresh water supply. Nanofiltration membranes are
capable of removing organics, soluble iron, manganese, hardness and other contaminants, and
produce a very high-quality drinking water.

For a nanofiltration WTP, it is necessary to keep chemical contaminants in a soluble form to
prevent membrane fouling and to accommodate separation of the contaminant concentrate
from the permeate. As such, submersible well pumps are typically utilized to minimize
oxidation and precipitation of iron and manganese. A new water treatment plant building
would house the nanofiltration pumps, cartridge filters, membrane skids, clean-in-pace system,
chemical feed systems, and electrical gear. However, if iron concentration is too high, iron
pre-filters may be required in lieu of cartridge filters. The use of iron pre-filters is similar to
the filtration process described previously, and can contribute significantly to the cost of a
nanofiltration WTP.

The capital costs associated with construction of a Filter Softener WTP are approximately 25%
lower than that of a comparably sized Nanofiltration WTP. However, Nanofiltration costs can
increase significantly if iron pre-filters are required.

In-Town WTP Waste Treatment/Discharge Alternatives: The filter backwash and softener
regeneration waste from the F/S WTP requires further treatment since precipitated iron and
manganese are present. Dual geomembrane-lined settling ponds are recommended for quiescent
settling of the precipitates prior to pumping the supernatant to the selected discharge location. The
waste concentrate from a Nanofiltration WTP, rather, is in soluble form. It can be pumped directly
from the WTP to the selected discharge location. Three (3) alternatives were evaluated for
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treatment and disposal of the waste from each of the WTP alternatives: (1) the existing sanitary
sewer collection system, (2) Plantation Canal, and (3) combined WTP/WWTP multiport diffuser
in the Trent River.

Sanitary Sewer Collection System - Discharge to the existing sanitary sewer collection
system is the least costly solution; however, it should be considered a short-term solution.
Under this arrangement, the WTP’s brackish waste will mix and dilute with the sanitary sewer
waste through the collection system and treatment plant prior to discharge through the existing
Trent River diffuser. The WTP waste, however, could potentially consume a significant
percentage of the WWTP permitted capacity. In addition, it would introduce a brackish waste
stream into the WWTP which increases corrosivity and expedites degradation to the existing
tankage and equipment. Each of these reasons argues against discharging to River Bend’s
existing sanitary sewer collection system as a long-term solution.

Under initial conditions, the sanitary sewer collection system could potentially be employed
as a short-term viable solution; however, it is not considered a viable long-term solution due
to its impact on WWTP capacity, operations and maintenance requirements.

Plantation Canal - The two (2) currently permitted discharge locations from the existing
WTPs drain into and through the larger Plantation Canal that serves the River Bend Marina,
local boaters and fishermen. Plantation Canal is significantly larger than the existing
receiving waters of the two (2) existing WTPs, and is approximately 100 feet to over 200
feet wide along the main channel run which is approximately 1.4 miles long prior to its
discharge into the Trent River. Given that Plantation Canal is a much larger waterbody than
the current permitted tributary discharge locations, it would seem to be preferable to that
which currently exists. The upstream portion of Plantation Canal is likely freshwater that
transitions to brackish or saltwater further downstream. There is potential that Plantation
Canal could be considered an acceptable location for discharge from a new WTP; however,
discharge of a brackish waste stream to a freshwater receiving stream will likely be
discouraged. This would have to be addressed directly with the NPDES Unit, and is beyond
the scope of this study. If it was acceptable, it would be preferable to discharge into the
broader section of Plantation Canal rather than the narrower upper section or tributaries.

Combined WTP/WWTP Discharge into the Trent River — This alternative involves
combining the treated effluent discharge from the WTP with the treated effluent discharge
from the Town’s existing Wastewater Treatment Plant (WWTP). Effluent discharge from the
River Bend WWTP is through an 8” diameter gravity outfall under the influence of driving
head from the WWTP. Should the WTP treated waste be combined with the WWTP treated
waste, a new 10” outfall would be required to accommodate the total flow. Typically, the
NPDES Unit encourages discharge to the largest reasonable downstream receiving water in
order to maximize dilution within a small regulatory mixing zone. For River Bend, this
receiving water is considered to be the Trent River.
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From a technical, environmental and permitting standpoint this option would appear to be
the most favorable long-term discharge solution.

Selection of an In-Town WTP Supply Alternative: Two (2) combinations of alternatives were
evaluated using a Net Present Value of Costs Analysis (NPVCA). This approach evaluates the
major capital costs, annual recurring costs and salvage values associated with each option and
converts them to an equivalent net present cost to determine which is the least expensive option
on a level basis. The two (2) combinations of alternatives evaluated include:

Filter Softener WTP — This alternative includes (1) one new test well and two new production
wells in the Lower Castle Hayne Aquifer/Comfort Member plus raw water mains to transmit
flow from the well sites to the WTP site, (2) a 0.95 MGD Filter Softener WTP located on the
site recently purchased by the Town located adjacent to the Public Works Facility and 300,000-
gallon elevated storage tank, and (3) dual settling basins with supernatant pump station and
force main to discharge into a common WTP/WWTP outfall and multiport diffuser into the
Trent River.

Nanofiltration WTP — This alternative includes (1) one new test well and two new production
wells in the Lower Castle Hayne Aquifer/Comfort Member plus raw water mains to transmit
flow from the well sites to the WTP site, (2) a 0.95 MGD Nanofiltration WTP (no iron pre-
filters) located on the site recently purchased by the Town located adjacent to the Public Works
Facility and 300,000-gallon elevated storage tank, and (3) waste concentrate force main to
discharge into a common WTP/WWTP outfall and multiport diffuser into the Trent River.

The estimated capital cost and annual recurring costs for the Filter Softener WTP alternative are
less expensive than the Nanofiltration WTP alternative while the salvage value is greater for the
Nanofiltration alternative. Given this, the Net Present Value of Costs is approximately $2,100,000
basis. The following is a summary of the estimated costs for both alternatives:

Filter Softener WTP Nanofiltration WTP
Alternative Alternative
Capital Cost $18,228,000 $19,798,000
Annual Costs $696,600 $758,664
Salvage Value ($1,040,774) ($1,252,044)
NPVC $25,511,863 $27,612,281

The Filter Softener WTP Alternative is the least expensive of the two (2) viable In-Town WTP

alternatives.

Non-monetary factors were also considered in formulating a recommendation. A decision matrix

was utilized consisting of the following parameters for each alternative included:
e sustainability (future availability and quality) of the raw water supply,
e treatability to primary and secondary drinking water standards,
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e residual waste treatment and disposal requirements/NPDES discharge permitting
capability

disinfection byproducts requirements

land requirements

vulnerability due to test well/pilot plant/dilution study results

e environmental and permitting concerns

e ease of operations

Each of the parameters was assigned a rating from 1 — 9, which represents least to most favorable.
A value of 5 is neutral while values of 1 and 9 represent highly unfavorable and highly favorable
scores, respectively. The ratings assigned for each factor are subjective based on experience in the
industry and discussions with Publicly Operated Treatment Works (POTW) Owners, Operators
and Public Water Supply Section (PWSS) staff. For most parameters, one alternative scored more
favorable depending on the specific factor considered. Sometimes the ratings for each alternative
were identical.

Based on the total scores for each alternative in the decision matrix, the Filter/Softener WTP
alternative received the highest and most favorable score. In addition, it is the more affordable
alternative based on the Net Present Value of Costs Analysis. Therefore, if River Bend chooses
to move forward with design, permitting and construction of a new in-town WTP, the
recommended long-term water supply alternative is to design and construct a single new
Filter/Softener WTP. This alternative includes construction of a new Lower Castle Hayne Aquifer
wellfield with raw water transmission mains to supply the new WTP site. Filter backwash and
softener regeneration waste would be treated in dual geomembrane-lined settling basins with a
supernatant pump station and force main to discharge into a combined WTP/WWTP multiport
diffuser in the Trent River.

If the Town is unable to secure sufficient funding for all portions of this alternative, the Town
could realize some savings by rehabilitating the existing Upper Castle Hayne Aquifer wells and
installing raw water mains to the new WTP site. Similarly, as a short-term solution, the Town
could discharge the treated backwash and softener regeneration waste to the existing sanitary sewer
collection system to combine with the existing treated WWTP discharge to the Trent River.

Bulk Water Supply and Transmission Alternatives - Other water supply alternatives could also
be available to the Town of River Bend beyond the in-town WTP options evaluated above. This
includes purchasing potable drinking water in bulk from a neighboring system. Several public
water systems are located in near proximity to the Town of River Bend. These include the City of
New Bern, Jones County Regional Water System and Craven County Water Department. Only
the City of New Bern has demonstrated available capacity and willingness to serve as a bulk water
supplier to the Town.

A User Rate Impact Analysis was utilized to compare user charge requirements for the
recommended In-Town WTP alternative against the City of New Bern bulk water supply
alternative. The evaluation was conducted on an “equivalent user” basis to convert commercial
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and institutional users to equivalent residential users. The Town’s 1,497 actual residential,
commercial and institutional customers equate to approximately 1,816 equivalent residential users
for purpose of this analysis. Average monthly consumption based on the 1,816 equivalent users
is 2,920 gallons.

If the Town purchases water in bulk from a neighboring water system, a portion of the Town’s
recurring costs associated with water supply and treatment will no longer be required. However,
the Town will still need to continue operating its water distribution system. Approximately 91%
of the revenue generated by the current water rates is estimated to still be required. Based on the
size of the current customer base, current average water sales and current average collections rate,
the average monthly water bill per customer is estimated to be $25.08. In addition to the costs
required to continue operating the Town’s distribution system, the Town’s user rates will be
increased by the cost to purchase water in bulk, as well as any capital improvements required to
fund transmission improvements between the City of New Bern and the Town of River Bend.

The City of New Bern’s distribution system includes an 8” water main that extends along US
Hwy 17 BUS past the River Bend corporate limits, as well as another 8” water main that extends
somewhat parallel along Rocky Run Road.

The City of New Bern is currently working toward design and installation of transmission and
elevated water tank improvements to serve the western side of their service area. This western
loop and elevated tank will connect from the US Hwy 70/NC Hwy 43 Interchange to the Trent
Creek Road/ Bus Hwy 17 intersection. Installation of these water system improvements is
expected to be complete within the next two years. Those improvements will improve the
capability for New Bern to supply a community like River Bend.

Emergency Interconnect - Based on preliminary hydraulic evaluation, the existing 8” water
mains, including the New Bern western elevated storage tank and transmission
improvements, appear capable of supplying the current average day demand with reduced
pressures, but insufficient to supply the current maximum day demand and fire flow. As
such, interconnection with the City of New Bern’s water system could be an asset to the
Town of River Bend for purposes of an emergency interconnection, but not as a long-term
water supply source unless additional transmission improvements are made.

The total estimated project cost for an emergency interconnect is $499,000.00

Bulk Water Supply Interconnect - The City of New Bern has the available capacity to
serve the Town of River Bend, and the City has preliminarily indicated a willingness to serve
as a bulk supplier to the Town. The City has informally suggested that a reasonable
preliminary estimate of the charges to sell water to the Town would be no greater than 150%
of the current “In-City” water rates. For the purposes of this evaluation, 150% was utilized
for preliminary estimates. On this basis, the estimated average monthly water bill per
equivalent user at current average day consumption equals $18.67. This estimated cost
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excludes debt service for any required transmission and interconnection capital
improvements and other required distribution system operation, maintenance and debt costs.

In order for the City to serve as a reliable source of water supply to River Bend, transmission
and interconnection requirements are required to supply a future maximum day demand in
River Bend equal to 0.95 MGD. Preliminary hydraulic modelling indicates a booster pump
station and 10” transmission main would likely be required between the City’s new western
elevated storage tank to the River Bend elevated tank. Unless the Town of River Bend is
willing to pay for these improvements to the New Bern and River Bend water systems
through fund balance or grant funds, additional debt service would be generated to repay a
new loan to cover the costs of these capital improvements. The cost for this additional debt
service would also increase the user rates for River Bend customers.

The estimated project cost for required transmission improvements to interconnect the Town
of River Bend’s water system to the City of New Bern as a permanent bulk water supplier is
estimated at $5,113,000. If the Town of River Bend utilizes the N.C. Special Appropriation
funds to pay the capital improvements costs for the transmission and interconnection to both
the New Bern or River Bend systems, then there would be no new debt service to be repaid.
Under those circumstances, the estimated monthly utility charge is approximately $43.76.

If, however, the N.C. Special Appropriation cannot be used to pay for the transmission and
interconnection costs for New Bern and River Bend, then the Town may need to borrow
some or all of the money and repay it over a period of time. Assuming the worst case, that
$5,113,000 is borrowed to finance the cost of the capital improvements through a 20-year
Division of Water Infrastructure low interest loan at 3.25% half-market-rate interest, the first
year’s annual debt service is approximately $421,823 which equates to approximately $19.36
per month per customer. As such, the total estimated monthly cost to purchase drinking
water from the City of New Bern under this circumstance is approximately
$63.11/month/equivalent user.

Both advantages and disadvantages exist for the Town of River Bend to purchase water in
bulk from the City of New Bern. Several are listed in this report for the Town’s consideration
in making a decision between the in-Town WTP solution and the Bulk Water Supply
solution.

Recommendation - The Town of River Bend has successfully operated their own in-town
water and sanitary sewer systems for almost three decades. The expertise and willingness to
continue doing certainly appear to exist. The biggest hurdle confronting the Town is the ability
to generate sufficient revenue to address significant capital costs and potential associated debt
service with a small customer base.

The Town has previously secured a significant grant to help offset a portion of the potential
debt service and the resulting impact to water rates. The ability to pursue design, permitting,
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construction and operation of a new in-town WTP will be based on the Town’s capability to
secure additional grant funding.

The estimated cost for the recommended long-term water supply alternative is $18,228,000.
The Town currently has Special Legislative Grant appropriation of $9,252,105. As such, the
current shortfall is estimated to be $8,975,895. Ideally, if the Town could secure an additional
$8,975,895 in grant, the Town could pursue design, permitting and construction of the long-
term recommended water supply improvements.

On the basis of the preliminary estimates and computations included herein, the Town should
borrow no more than $3,544,000 based on securing a low interest NCDEQ DWI loan with a
20-year term at 3.25% interest rate. The first-year principal and interest would equal $293,205
which  translates to  $13.45/month/equivalent  customer. Approximately
$30.31/month/equivalent user is estimated for operation and maintenance of the water system
with a new F/S WTP in place. These two incremental costs added together equal the estimated
cost of $43.76/month/equivalent customer such that the average user charge for the long-term
water supply alternative does not exceed that required to purchase bulk water from the City of
New Bern.

Potential Rate Impact - The Town’s current water rates equate to $36.62/month for a 5,000
gal/month customer. This is below the State median of $40.01. However, when viewed in
combination with sewer rates, the Town monthly rate of $107.30 far exceeds the State median of
$89.71.

The Town does not average 5,000 gal/month per user based on water sales. In 2023, the average
consumption was only 2,920 gal/month per equivalent customer. As such, the average water bill
was $27.56/month/equivalent customer. Required revenues must be generated based on the actual
quantity of water sold.

The impact to water rates for constructing a new F/S WTP is a function of the grant funds available
to offset potential debt service plus the inherent cost to operate and maintain the new WTP and the
remainder of the water system.

e |f the Town is able to secure 100% grant funding, then monthly water rates are estimated to
increase from $27.56 to $30.31/month/equivalent customer in order to cover the additional
operating costs associated with the new F/S WTP.

e If the Town is unable to secure any additional grant funding, the monthly water rates are
estimated to increase to $64.29/month/equivalent customer which far exceeds the cost to
purchase bulk water from the City of New Bern.

e If the Town limits their debt service to not exceed that required to purchase bulk water from
New Bern, water rates could increase to $43.76/month/equivalent user.

Potential Funding Opportunities - Given that the Town of River Bend has already secured a
substantial amount of Special Legislative Grant funding for the project, additional funding efforts
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should proceed in parallel with the planning, design and permitting efforts required for the new
WTP project.

The Town of River Bend has worked previously with NCDEQ Division of Water Infrastructure
(DWI1) State Revolving Fund (SRF) program for various grant and loan funded projects. The SRF
program provides ¥2 market interest rate loans with a limited amount of principal forgiveness. The
maximum loan amount is $20 million (DW Unit) and $30 million (WW Unit) with a payback term
of 20 years. A 2.0% closing fee applies.

The DWI SRF funding process is competitive. The opportunity for the Town to be funded depends
on numerous factors, including the availability of funds, the number of applications submitted, and
final scoring/ranking of the applications. Given this, it is recommended that the Town proceed
with the Drinking Water application at the first available opportunity. In this manner, the Town
will have the best opportunity to receive funding for the project.

The SRF Program has two funding cycles per year, typically in March and September. The Town,
working with their engineering consultant, should begin preparation of the applications and
supporting documents to support a funding request for the proposed alternative. If the Town’s
application is selected for funding, the Town should expect to be notified and receive a Letter of
Intent to Fund (LOIF) letter from DWI approximately five months following application.

Due to significant capital costs, the discussion on financing dictates a need to secure grant funding
from as many sources as possible in order to keep the cost of water at as reasonable a level as
possible. Drinking Water State Revolving Fund (SRF), USDA-Rural Development and Revenue
Bonds appear to be the most promising source of project financing. However, other available
sources of revenue could also be pursued.
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INTRODUCTION

On January 12, 2024, Rivers & Associates, Inc. was authorized by the Town of River Bend to
conduct a Water Supply Study to evaluate potential water supply and treatment alternatives in
order to provide a secure and cost-effective future water supply.

PROJECT NEED

A. Background

Prior to the Town of River Bend being incorporated, the area was originally developed as a
retirement community known as River Bend Plantation. Construction of the development
began in the late 1960’s, and continued to expand in subsequent years. The homeowners living
in River Bend Plantation elected to pursue incorporation in the late 1970’s, and the Town was
subsequently chartered in 1981.

B. Existing Water System

The water and sewer systems were originally constructed to support the River Bend Plantation
development 40-50 years ago, and were later sold by the original developer to Carolina Water
Service (CWS). In 1995, the Town of River Bend purchased the water and sanitary sewer
utilities from CWS. Shortly afterward, the Town extended water service to customers
throughout the Town, and constructed an additional 300,000-gallon elevated tank at the
southern terminus of Plantation Drive. Portions of the original River Bend Plantation water
system remain in service today.

The Town’s existing WTPs and associated pumping and treatment equipment have outlived
their useful service lives, and the Town desires to replace both existing WTPs with a new
source of potable water supply.

1. Current Aquifer and Wells

The water supply system currently consists of three (3) raw water wells that draw water from
the Castle Hayne Aquifer. The combined 12-hour capacity of the wells is approximately 1.0
MGD. The raw water is characterized by elevated iron, manganese and hardness. Wells #1
and #2 supply raw water to WTP #1 a 0.60 MGD water treatment plant located at the northeast
corner of the intersection of Shoreline Drive and Plantation Drive {Appendix A — Existing
Water Distribution System (52 Shoreline Drive)}. Well #3 supplies raw water to the 0.35 MGD
WTP #2 located adjacent to the Rhems Fire Department at 27 Shoreline Drive. The primary
treatment provided by both treatment plants is removal of iron and manganese by way of pH
adjustment, oxidation and filtration. The plants are not equipped for softening of the hard raw
water. Individual customers provide residential softeners within their homes as desired.

The current 8” Well #1 was installed in 1985 by Craven Well Drilling Service to replace the

original Well #1 which was installed in the late 1960°s — early 1970’s. Well #2 is a 6” well
that was installed in 1977 by Craven Well Drilling Service. These initial wells were supplying

11
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raw water to the original WTP located at the Shoreline Drive/Plantation Drive intersection.
Since the water system was owned and operated by Carolina Water Service at that time, the
Town of River Bend does not have plans or specifications to document these early installations.
In 1988, a larger well pump was installed in Well #1 and additional filters were installed in the
original WTP serving both Wells #1 and #2. The current 8 Well #3 was installed in 1983 by
Craven Well Drilling Service. The associated WTP serving Well #3 was constructed in 1984.
Portions of the existing WTP facilities are 36 — 52 years old. The well pumps and associated
electrical equipment are 36 — 47 years old. {See Appendix B — Photo Log.}

2. Existing Water Treatment Plants

The treatment plants utilize chemical addition plus pressure filters to provide treatment and
disinfection. Caustic soda is utilized to raise the pH of the raw water, and compressed air is
injected to increase dissolved oxygen content to optimize oxidation of soluble iron ahead of
the pressure filters. The filters incorporate Birm®© sand filter media to capture oxidized iron
particles. Polyphosphate is added post-filtration to act as a sequestering agent for any
remaining soluble iron, as well as a scale inhibitor to reduce precipitation within the
distribution system. Gas chlorine feeders are utilized to provide primary and residual
disinfection of the finished water as it is introduced into the distribution system. The
distribution system includes approximately 19 miles of 2” — 8” diameter water mains.
Approximately 98% of the water mains are constructed of PVC while the remaining 2% are
ductile iron pipe. The water system includes two (2) elevated storage tanks: the older 100,000-
gallon tank was erected in 1981 adjacent to the Rhems Fire Department, and the newer
300,000-gallon tank referenced earlier.

The principle of operation of the treatment process involves the following steps:

e pH Adjustment: The pH of the raw groundwater is in the range of 6.7 — 6.8. In order for
the Birm filter media to function most effectively for iron and manganese removal, the pH
must be in the range of 8.0 —8.5. The operator indicates their target pH is 8.0 — 8.3 at 18.5°
C. If pH is outside of the recommended range, then manganese may not be effectively
removed, and colloidal iron may be formed which is difficult to filter out. Liquid
diaphragm metering pumps are used to inject Caustic Soda (sodium hydroxide) in the raw
water piping located ahead of the filters to increase the pH of the water on the filter media.
The pumps are activated based on the flow of water from the well. Dosage is manually
adjusted at the pump. The effectiveness of Caustic Soda to control pH is somewhat
temperature sensitive and subject to manual dosage adjustment.

e Dissolved Oxygen Addition: Compressed air is injected from a vertical electric air
compressor into the raw water piping located ahead of the filters in order to increase the
dissolved oxygen (D.O.) concentration of the raw water. For optimal operational
conditions, Birm media requires the D.O. concentration to be at least equal to 15% of the
iron and manganese content. The operator indicates that the target D.O. concentration is
2.50 mg/L. Operation of the air compressor is activated based on the well call-to-run
signal. An electric solenoid valve controls air flow into the raw water piping.

e Filtration: The sand filters are pressurized, multi-media filters containing a layer of
anthracite over Birm media. As water flows through the Birm media, a chemical reaction

12
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occurs between the dissolved oxygen and dissolved ferrous iron compounds to form an
insoluble ferric hydroxide. As water containing dissolved iron flows through the media, if
there is sufficient dissolved oxygen, the Birm media causes the iron to form rust particles.
The rust particles are then trapped in the filter media. Similarly, soluble manganese, if
oxidized to manganese dioxide, can be captured by the filter media. Periodically the filter
media is backwashed to remove the trapped particles.

e Polyphosphate Addition: Following filtration, polyphosphate is added as a sequestering
agent and scale inhibitor. The operators report that AquaMag by Carus is the chemical
utilized. As a sequestering agent, the polyphosphate binds with any remaining soluble
metals such as iron, manganese, calcium and magnesium to reduce their precipitation in
the distribution system. This is intended to control remaining iron and manganese to
minimize rusty and dirty water in the system, reduce discoloration, staining, and mineral
buildup, and diminish calcium scale deposits. Liquid diaphragm metering pumps are used
to inject polyphosphate into the filtered water effluent piping. The pumps are activated
based on the well call-to-run signal. Dosage is manually adjusted at the pump.

e Disinfection: Gas chlorine is utilized for primary and residual disinfection of the finished
water prior to entering the distribution system. Chlorine is utilized to kill pathogens such
as bacteria, viruses and protozoans. A low residual chlorine concentration is maintained
throughout the distribution system to prevent recontamination. Dual chlorine cylinders are
provided on a cylinder scale located within a dedicated chlorine room. Vacuum regulators
and an automatic cylinder switchover module are provided to control the chlorine gas
supply. Chlorine gas is supplied to ejectors to automatically draw and regulate chlorine
flow to mix with makeup water supplied by filtered water booster pumps dedicated to each
treatment train. Operation of the booster pumps and chlorine injection is activated based
on the flow of water from each well. Chlorine is a weak acid that reduces the pH of the
finished water close to neutral range (7.0 - 7.2).

e Dechlorination: The backwash waste stream from each WTP contains residual chlorine
since finished water is utilized to periodically backwash the pressure filters. Sodium
bisulfite is employed to provide dechlorination to comply with NPDES surface water
discharge permit requirements. Sodium bisulfite is injected into the waste discharge piping
via peristaltic hose pumps. The pumps are manually activated during the backwash cycle.
Dosage is manually adjusted at the pump.

e Standby Power: All three wells and associated WTP facilities are powered by commercial
electricity. However, in the event of a power failure, all three wells and their associated
water treatment equipment have backup power supplied by fixed, diesel-fueled generators
and auto-transfer switches.

e System Control: The wells and associated WTP equipment have basic electrical control
panels integrated with radio-based telemetry communications. The well pumps are
operated either automatically or manually based on controls manufactured by Master Level
Control Company. Radio telemetry is incorporated to allow monitoring, communications
and control between the remote sites. The radio telemetry system was manufactured by
Pribusin, Inc. The master level control and telemetry panels for operation of the wells are
located at Well #3 with individual control and remote telemetry panels at Wells #1, #2 and
the new elevated tank. In automatic mode, well operations are controlled by the water level
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in the new elevated tank with time delay relays. An altitude valve prevents water from
overflowing the older elevated tank which is constructed to a lower overflow elevation than
the new tank. Chemical feed systems are controlled electrically based on well start signals.
Filter face piping valves are manually operated based on service or filter backwash
requirements.

3. Current Waste Handling

The water treatment filters are periodically backwashed in order to remove the captured iron
and manganese particles and clean the filter media to support further filtration. The
backwash wastewater is directed to two (2) - 5,000 gallon below ground settling tanks, one
(1) tank located on each of the WTP sites. These tanks allow for quiescent settling of
precipitated iron and manganese. The effluent supernatant is pumped from the top of the
tanks to NPDES permitted surface water discharge locations within (1) the community
boating canal at Plantation Drive and (2) a tributary to the boating canal located behind the
Rhems Fire Department. {See Appendix C - NPDES permit drawings.}

4. Existing Distribution System

The Town’s distribution system provides consumptive demand and fire flow suppression to
approximately 1,497 customers through roughly 19 miles of 2” — 8” diameter pipelines and
108 fire hydrants. Approximately 98% of the pipelines are constructed of PVC with the
remainder being Ductile Iron Pipe. Water Storage is provided through two steel, multi-leg
elevated water tanks. The older elevated tank is located on the site of the WTP site serving
Well #3, and has a capacity of 100,000 gallons. It is shorter in height than the newer tank,
and has an altitude valve to prevent overflow. The newer elevated tank is located near the
northwest termination of Plantation Drive. It has a capacity of 300,000 gallons for a total
system storage capacity of 400,000 gallons.

The 2023 Local Water Supply Plan for the River Bend Water System {Appendix D— 2023
Local Water Supply Plan} indicates that the Town served 1,497 customers consisting of
1,483 residential customers, 13 commercial customers and 1 institutional customer. For
2023, the average metered use to supply water to the customer base was 0.175 MGD. During
the same timeframe, the Town withdrew 0.318 MGD from their wells with a maximum day
withdrawal equal to 0.854 MGD. The difference between the average well withdrawal rate
and the average metered water use rate equals 0.143 MGD which would reflect non-metered
uses such as filter backwash water, line cleaning, flushing, etc. as well as meter
inconsistencies.

PRESENT AND FUTURE WATER DEMANDS

A. Current Population and Demand

The project planning area is urban. According to data obtained from the US Census Bureau and
the NC Office of State Budget and Management, the population in Craven County slightly
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decreased between 2010 — 2020, but has mostly recovered through 2023 as reflected in Table 1.
Although the population trend for River Bend differs in magnitude from that of Craven County, it
has exhibited a similar trend with the population in the Town being fairly stable since 2020.

Table 1
Craven County Historical Population Trends

Year 1990 2000 2010 2020 2023
Population 81,613 91,436 103,505 | 100,720 102,391
Percent Increase 12% 13% -3% 2%

Table 2

River Bend Historical Population Trends

Year 1990 2000 2010 2020 2023
Population 2,408 2,923 3,119 2,902 2,916
Percent Increase 21% 7% -7% 0%

The Town of River Bend provides a significant draw to residents for amenities such as the
waterfront marina, the River Bend Country Club golf course and swimming pool, and various
Town recreational facilities.

Table 3
River Bend Water System Customer Trends
Year 1997 2002 2010 2020 2023
Customers 793 1,255 1,343 1,480 1,497
Percent Increase 58% 7% 10% 1%

The NC Office of State Budget and Management projects an increasing population trend to
continue in Craven County through 2030 and remaining relatively stable through 2050 as indicated
in Table 4.

Table 4
Craven County Population Projections (OSBM)
Year 2020 2030 2040 2050
Population 101,181 107,357 107,924 | 107,971
Percent Increase 6% 1% 0%

Craven County and River Bend’s recent historical population and customer trends suggest a minor
positive growth trend. NC OSBM projects an average growth trend of slightly less than 3% per
decade for Craven County for the next several decades. For purposes of this Study, 3% per decade
is reflected in Table 5 below.
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Table 5
River Bend Water System Customer Projections
Year 2023 2030 2040 2045
Customers 1,497 1,528 1,574 1,597
Percent Increase 2.1% 3% 1.5%

B. Current Supply

The existing water system currently consists of three (3) raw water wells that draw water from the
Castle Hayne Aquifer. The combined 12-hour capacity of the wells is approximately 1.0 MGD.

C. Future Needs

The proposed WTP finished water capacity is recommended to be 0.95 MGD which is equivalent
to the total capacity of the existing WTPs. Consideration should be given during planning and
design phases for future capacity expansion options.

1. POTENTIAL RAW WATER AQUIFERS

A. NCDEQ DWR Public Water Supply Section

When evaluating potential sources of raw water supply, NCDEQ DWR Public Water Supply
Section has consistently encouraged North Carolina municipalities and other public water
system purveyors to identify the safest and most secure raw water supply of sufficient

quantity to provide safe, potable water to the customer.

In eastern North Carolina, that raw water supply is typically fresh groundwater that is treated

based on specific characteristics of its water quality.

The raw water could potentially be treated by the Town of River Bend in a new WTP, or the
Town could consider purchasing finished potable water from a neighboring water system.

B. Preliminary Hydrogeologic Evaluation

Rivers contracted with Groundwater Management Associates, Inc. (GMA) to conduct a
Preliminary Hydrogeologic Evaluation as a planning-level summary of available groundwater
resources in the River Bend area. {See Appendix E — Evaluation of Groundwater Resources
near the River Bend Water System dated July 22, 2024 prepared by GMA.} GMA has
identified two (2) primary groundwater-supply options to meet the projected 0.95 million
gallons per day (MGD) finished water needs.

1) continued use of fresh groundwater available in the Upper Castle Hayne/River Bend Strata
2) develop a new fresh groundwater source in the Lower Castle Hayne formation/Comfort

Member Unit
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Additional water-supply options are discussed, but not recommended for the Town of River
Bend. Based on the water-supply options evaluated, five (5) potential supply/treatment
alternatives are considered within this Water Supply Study:

1) design, permit and construct a new In-Town Filter/Softener WTP,
2) design, permit and construct a new In-Town Nanofiltration WTP,
3) purchase potable water from the New Bern WTP,

4) purchase potable water from the Jones County WTP,

5) purchase potable water from the Craven County WTP.

GMA’s scope of work included review of available published and unpublished information to
provide a summary of available groundwater resources, including:

e Review of limited well records, drilling data, aquifer test information, and water-quality
data from the existing three (3) River Bend production wells.

e Review of available well records, drilling data, aquifer test information, and water-quality
data from production wells located in the Lower Castle Hayne Aquifer for the City of New
Bern and Jones County.

e Review of available publications by the United States Geological Survey (USGS) that
pertain to the groundwater resources of the area. Specifically, the “Hydrogeologic
Framework of the North Carolina Coastal Plain” (Winner and Coble, 1996), and the
“Simulation of Ground-Water Flow in the Coastal Plain Aquifer System of North Carolina”
(Giese and others, 1997).

« Review of on-line information from the North Carolina Division of Water Resources
Groundwater Data (https://www.ncwater.org/?page=20).  The NCDWR maintains
databases of drilling logs, geophysical logs, and monitoring well data. These databases
also include historical and recent water-level records for most of the aquifers that occur
beneath the study area.

A summation of GMA’s findings and recommendations is included below.

C. Hydrogeologic Setting

The Town of River Bend lies within the central portion of North Carolina’s Coastal Plain, a
broad, nearly flat region separating the hilly Piedmont region from the Atlantic Ocean. Coastal
Plain topography and subsurface geology have been shaped by numerous large fluctuations in
sea level that caused repeated lateral transgressions and regressions of the Atlantic Shoreline
over the past 90 million years. The Coastal Plain is formed by near-shore deposition of
sediments that occurred during those fluctuations in seal level, and the land surface of the
Coastal Plain reflects ancient coastal environments that previously existed. In general, these
deposits occur as sedimentary wedges that thicken seaward. Geologists have described and
mapped these depositional units, and they have subdivided the strata into various geological
formations and groups based upon their ages and composition.
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Below these sediments are crystalline igneous and metamorphic rocks typical of the Piedmont
region. Coastal Plain sediments beneath Craven and Jones Counties have thicknesses that
range from approximately 700 feet (on the west side) to approximately 1400 feet. The layers
of sediments and sedimentary rocks include sequences of permeable sediments that are able to
transmit usable quantities of water (i.e., aquifers), and significant accumulations of low-
permeability sediments comprised mostly of clay (confining units). Beneath Craven and Jones
Counties, there are 6 named formations. Table 6 below presents the aquifer and confining unit
names, ages, and sequencing with depth across the study area. In the vicinity of the Town of
River Bend, no units younger than the River Bend Formation are present, with the exception
of a relatively modern, unnamed surficial aquifer.

The Coastal Plain Aquifers that exist beneath the Town of River Bend include the following,
from youngest to oldest and shallowest to deepest:

Table 6
Hydrostratigraphic Units in Craven County
Formation Name Geologic Period Formation Period
Castle Hayne Aquifer Eocene and Oligocene 23-56 million years
Beaufort Aquifer Paleocene 56-66 million years
Peedee Aquifer Cretaceous 66-72 million years
Black Creek Aquifer Cretaceous 72-84 million years
Upper Cape Fear Aquifer Cretaceous 86-90 million years
Lower Cape Fear Aquifer Cretaceous 90-94 million years

Of these available aquifers, the State of North Carolina, effective 2002, mandated reductions
on the use of the Cretaceous Aquifer system (specifically, the Black Creek, Upper Cape Fear,
and Lower Cape Fear Aquifers). These reductions were imposed with North Carolina’s
Central Coastal Plain Capacity Use (CCPCUA) rules. Reductions in withdrawals and
permitting for use of these aquifers have forced public water systems to rely upon
unrestricted aquifers such as the Castle Hayne, Beaufort and Peedee Aquifers. Additionally,
all aquifers with exception of the Castle Hayne Aquifer and Surficial Aquifer are brackish
(i.e., have elevated salinity). Groundwater supply from the brackish aquifers would require
additional water treatment and include additional associated costs. As such, GMA has
recommended that the Castle Hayne Aquifer System (CHAS) is the best choice for the Town
of River Bend for any future replacement or expansion of their public water system.

The Castle Hayne Aquifer System consists of a group of permeable sediments and
sedimentary rocks of variable ages and physical characteristics. Four distinct lithologic units
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comprise the CHAS in the vicinity of the Town of River Bend. The unit formations are as
follows from shallowest to deepest:

e the Belgrade Formation (part of the Upper Castle Hayne Aquifer),

e the River Bend Formation (part of the Upper Castle Hayne Aquifer),

e the Spring Garden Member of the Castle Hayne Formation (Middle Castle Hayne
Aquifer),

e the Comfort Member of the Castle Hayne Formation (Lower Castle Hayne Aquifer).

The Belgrade Formation is not present in the River Bend area. The CHAS may also include
the Beaufort Formation where the confining layer separating it from the Castle Hayne
Formation is absent.

In the River Bend area, the River Bend Formation has no basal confining layer, making it
hydrostratigraphically indistinguishable from the Spring Garden Member. As such, in River
Bend, the River Bend Formation and the Spring Garden Formation are designated as the
Upper Castle Hayne Aquifer (UCHA). The Spring Garden Member is molluscan-mold
biocalcirudite limestone formed with interbedded calcareous, clayey sands and sandy
limestones. It becomes more clay-rich with depth. The Spring Garden Member serves as
both the semi-confining layer overlying the Lower Castle Hayne Aquifer (LCHA) and as a
permeable aquifer capable of producing significant well yields in its upper sections. The
Spring Garden Member is the source of groundwater-supply to the Craven County
Nanofiltration WTP located approximately 15 miles southeast of River Bend.

The Lower Castle Hayne Aquifer (the Comfort Member) is composed of fossiliferous
limestone containing primary and secondary porosity. It is the primary source of
groundwater-supply for the nearby New Bern WTP Wellfield located approximately 5 miles
north of River Bend, as well as the Jones County WTP located approximately 3.5 miles
southwest of River Bend. This aquifer is a very distinctive, high-permeability unit that is
expected to range from 40 — 120 feet in thickness in the River Bend area.

D. Existing Groundwater Utilization

There are four community public water systems that withdraw and treat groundwater and
distribute treated water for public consumption within the proximity of River Bend. These
systems include the following:

1. Town of River Bend:

River Bend uses three wells that withdraw from the shallow freshwater zone of the Upper
Castle Hayne Aquifer to produce a combined 12-hour supply of 0.9975 million gallons per
day (MGD). According to the 2023 Local Water Supply Plan, the depth of the three wells
ranges from 103 — 110 feet. The wells are screened as indicated in the following Table 7:
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Table 7
Town of River Bend Existing Wells

Well Number | Diameter | Depth (Ft) Screen Pump 12-Hour
(In) Settings Intake Supply

(Ft) (Ft) (MGD)

1 8 105 77-105 85 0.3675

2 6 110 81-110 65 0.2625

3 8 103 90-103 85 0.3675

The following raw water quality data is available from raw water well samples taken in
February, 2020:

Table 8
Raw Water Quality Data
Town of River Bend Existing Wells

Well Number Iron Manganese pH Hardness Alkalinity
(mg/L) (mg/L) (mg/L) (mg/L)
1 2.20 0.063 7.26 185 240
2 2.61 0.068 7.17 253 240
3 1.23 0.047 7.35 189 220

Based on this data, the existing well supply from the Upper Castle Hayne, is rich in iron and
hardness.

A site inspection of the Town’s three (3) existing UCHA wells was conducted by GMA,
Rivers and Public Works Director/ORC Brandon Mills on January 9, 2024. The water-
supply wells are all relatively shallow, and are reaching the end of their useful life. Each of
the well sites are being encroached on by land development, and do not meet modern day
setback requirements which increases the risk of damage to the wellheads, and poses
potential sources of contamination. These well sites appear to have been grandfathered by
PWSS. The Town cannot be assured that these wells can be permitted for continued use to
supply a new Water Treatment Plant.

OnJuly 17, 2024, Mr. Clif Whitfield, P.G., Assistant Regional Engineer with NCDEQ PWSS
of the Washington Regional Office, met with Brandon Mills to conduct a routine inspection
of the Town’s public water system. During this inspection, Mr. Whitfield noticed the
deteriorating condition of the existing Water Treatment Plants and the marginal ability of the
WTPs to adequately remove manganese. He subsequently wrote a letter to the Town
recommending that the Town move forward with installation of new wells in order to
evaluate water quality and determine the type of treatment required at a new WTP. {See
Appendix F - PWSS Letter 071824.pdf.}
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New Bern operates a 5.5 MGD groundwater treatment plant located at 521 NC-55 that began
operation in May, 2010. Raw water to the WTP is supplied by 15 wells that draw water from
the Lower Castle Hayne Aquifer/Comfort Member. Prior to construction of the current WTP,
the City’s water supply originated from the Black Creek Aquifer with five (5) production
wells located in Cove City located approximately 10 miles west of New Bern. The City still
consumes water from the Black Creek wells; however, the capacity is limited to only 2.0
MGD due to Central Coastal Plain Capacity Use Area (CCPCUA) restrictions. The wells
are screened as indicated in the following table:

Table 9
City of New Bern Existing Lower Castle Hayne Aquifer Wells

Well Number | Diameter | Depth (Ft) Screen Pump 12-Hour
(In) Settings Intake Supply

(Ft) (Ft) (MGD)
1 16 250 225 — 245 200 0.252
2 12 265 233 — 263 212 0.252
3 12 231 196 — 226 175 0.252
4 12 237 207 — 232 185 0.2952
5 12 243 218 — 238 196 0.432

6 16 269 236 — 264 203 0.54
7 16 271 238 — 266 218 0.432
8 16 278 246 — 273 225 0.504
9 16 287 264 - 282 242 0.504
10 16 297 280 - 292 260 0.4824
11 16 269 239 - 264 217 0.72

12 12 269 244 - 264 220 0.504
13 12 274 234 - 269 210 0.3233
14 12 242 222 - 237 198 0.342
15 16 247 212 - 243 194 0.702

The following raw water quality data is available from original raw water well samples taken
during the 2007-09 construction timeframe:
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Table 10
Raw Water Quality Data
City of New Bern Existing Lower Castle Hayne Aquifer Wells
Well # | Chloride Iron Manganese | pH | Hardness | Alkalinity | THMFP | HAAFP
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (ug/L) (ug/L)

1 7 2.89 0.102 7.26 240 232 63 20
2 12 3.98 0.098 7.04 272 250 89 76
3 8 247 0.048 7.1 231 228 16 5

4 8 2.98 0.049 7.84 236 218 19 29
5 9 1.36 0.081 7.51 251 274 122 127
6 8 2.86 0.129 7.3 279 284 204 71
7 9 3.05 0.154 7.49 280 294 219 24
8 8 3.18 0.101 7.21 262 262 1543 89
9 6 2.90 0.044 6.94 265 275 190 165
10 12 1.53 0.058 7.12 289 270 3 82
11 13 4.02 0.106 7.16 277 294 146 43
12 11 2.16 0.09 7.11 255 276 142 194
13 7 15 0.07 7.19 277 293 311 363
14 6 0.155 0.019 74 258 250 96 49
15 9 3.02 0.108 7.11 223 224 74 58

The Lower Castle Hayne Aquifer/Comfort Member produces much greater quantities of
water than the Black Creek; however, the raw water is lower quality. Black Creek well water
only requires disinfection prior to distribution, while the Castle Hayne well water requires
treatment to reduce iron and manganese, hydrogen sulfide, calcium and magnesium
(hardness). The treatment process consists of greensand filtration/cationic softening. A two-
million-gallon ground storage tank (GST) is located on the WTP site where low head
transmission pumps transfer water on demand to the City’s four-million-gallon blending GST
located at 2825 Neuse Boulevard. High service pumps transfer blended water from the GST
to the City’s six elevated water tanks, three booster pump stations and distribution system
for consumption by domestic, institutional and industrial customers.

3. Jones County Regional Water Treatment Plant:

Jones County operates a groundwater treatment plant that is currently rated to treat 0.3 MGD
with expansion capability to 0.9 MGD. The WTP is located along Highway 17 between
River Bend and Pollocksville, NC. The WTP began operation in 2022. Raw water to the
WTP is currently supplied by 2 wells that draw water from the Lower Castle Hayne
Aquifer/Comfort Member. Both wells are located on the site of the WTP, and are spaced
approximately 875 feet apart.

The wells are screened as indicated in the following table:
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Table 11
Jones County Existing Lower Castle Hayne Aquifer Wells

Well Number | Diameter | Depth (Ft) Screen Pump 12-Hour
(In) Settings Intake Supply
(Ft) (Ft) (MGD)

9 12 260 225-255 142 0.216

10 12 254 219-249 142 0.216

Total 0.432

Capacity

The following raw water quality data is available from original raw water well samples taken
in 2020:

Table 12
Raw Water Quality Data
Jones County Existing Lower Castle Hayne Aquifer Wells

Well # | Chloride Iron Manganese pH Alkalinity
(mg/L) (mg/L) (mg/L) (mg/L)
9 <28 0.27 0.014 7.4 403
10 <28 0.16 0.013 7.24 215

The Lower Castle Hayne/Comfort Member near the Jones County Regional WTP produces
raw water exhibiting much lower iron and manganese than the current River Bend water
supply. GMA has observed that the LCHA generally exhibits better water quality
characteristics than the Upper Castle Hayne Aquifer in similar locations.

The treatment process consists of a cast-in-place raw water reservoir that is supplied
groundwater from the Lower Castle Hayne Aquifer/Comfort Member. Raw water feeds
greensand plus filters and ion exchange softeners.

Filter backwash water is transmitted to a cast-in-place Equalization Waste Tank where it is
mixed with domestic wastewater from the WTP. The waste is discharged into the Town of
Pollocksville’s sewer system. A second cast-in-place waste holding tank provides storage of
the softener regeneration waste. The supernatant waste pump station transmits treated waste
supernatant to a single port discharge located approximately 30 feet from the bank of the
Trent River, a Class C; Swamp, NSW subbasin within the Neuse River Basin.

4. Craven County Water Department:

Craven County operates a 3.0 MGD groundwater treatment plant located at 530 Lewis Farm
Road that began operation in October, 2017. Raw water to the WTP is supplied by 8 wells
that draw fresh groundwater from the Middle Castle Hayne Aquifer/Spring Garden Member.
Although the groundwater supply is fresh, it is more susceptible to future saltwater migration
due to its eastward location.

23



River Bend Water Supply Study September, 2024

The treatment process is nanofiltration membrane skids with cartridge filters and chemical
addition for pH adjustment, corrosion control and disinfection. The treatment plant can be
expanded to produce 5.0 MGD of finished water. The use of nanofiltration membrane
technology allows for easier transition to reverse osmosis membrane technology in the future
should the groundwater supply turn brackish.

The WTP includes a one-million-gallon GST for storage of finished water and two 150 HP
high service pumps. Ten (10) chemical storage tanks are provided for storage of various
chemicals. Two cast-in-place waste holding tanks are provided to provide storage of
contaminated waste from the contaminated waste pump station that include 2 - 1 HP pumps.
The concentrated waste pump station includes 2 - 50 HP pumps to discharge membrane
concentrate to a multiport diffuser located approximately 1000 feet from the shoreline of the
Neuse River Estuary, a Class SB=Swamp, NSW waterway within the Neuse River Basin.

E. Available Groundwater Resources in the Town of River Bend

Two freshwater aquifers are believed to be suitable for future use to meet the projected raw
water-supply requirements for the Town of River Bend: (1) the Upper Castle Hayne
Aquifer/River Bend Strata, and (2) the underlying Lower Castle Hayne Aquifer/Comfort
Member. GMA does not recommend the use of the brackish Beaufort Formation.

1. Existing Castle Hayne Formation/River Bend Strata:

The existing River Bend production wells tap into the Upper Castle Hayne/River Bend Strata.
These wells are relatively shallow at 110 feet deep, and have limited yields due to minimal
drawdown capability. Individual yields of these shallow wells average less than 250 gallons
per minute (gpm). In addition, the water-quality tends to be high in iron, manganese and
hardness. The Town of River Bend is the only municipal water system in the local area that
utilizes the River Bend strata. Treatment is required in order to produce potable quality
drinking water. Due to the shallow aquifer depth, this aquifer is much more susceptible to
contamination than the LCHA.

Although the Upper Castle Hayne/River Bend Strata could be utilized as a future water supply
for the Town of River, a better alternative is believed to exist. Should lack of funding force
the Town to continue reliance on the current wells, the following cost estimate indicates that
$2,626,000 would be required to rehabilitate the existing three (3) wells and transmit the water
to a new WTP site.
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Table 13
Supply Alternative 1 (Rehabilitate Existing UCHA River Bend Wells to serve New WTP)
Estimated Capital Costs for Construction
Item Description Quantity Unit Unit Cost Extended Cost
Existing Well Rehabilitation:
Mobilization and Bonding 1 LS $70,900.00 $70,900.00
Well No. 1 Modifications, Generator and Auto-transfer Switch 1 LS $423,500.00 $423,500.00
Well No. 2 Modifications, Generator and Auto-transfer Switch 1 LS $423,500.00 $423,500.00
Well No. 3 Modifications, Generator and Auto-transfer Switch 1 LS $423,500.00 $423,500.00
Raw Water Main Construction:
6" PVC Raw Water Main 3,200 LF $132.00 $422,400.00
10" PVC Raw Water Main 3,250 LF $154.00 $500,500.00
WTP Tie-In 1 EA $11,000.00 $11,000.00
6" Gate Valve w/ Box 3 EA $3,300.00 $9,900.00
10" Gate Valve w/ Box 1 EA $4,400.00 $4,400.00
Pressure Air Release Valve and Vault 1 EA $11,000.00 $11,000.00
Additional Ductile Iron Fittings 1,500 LB $22.00 $33,000.00
18" Steel Casing (Jack and Bore) 50 LF $715.00 $35,750.00
Stabilization Stone (Trench) 100 CY $110.00 $11,000.00
Class B Rip Rap 20 ™ $110.00 $2,200.00
Silt Fence 200 LF $11.00 $2,200.00
Rock Silt Check Dam 5 EA $440.00 $2,200.00
Erosion Control Matting 200 SY $11.00 $2,200.00
Asphalt Pavement Replacement 200 LF $220.00 $44,000.00
Sub-total $2,433,150.00
Contingency @ ( 10%) $242,850.00
Total Estimated Construction Cost $2,676,000.00

2. Lower Castle Hayne Formation/Comfort Member:

The Lower Castle Hayne Aquifer produces greater yields averaging on the order of 500 —
1,000 gpm due to the greater depth and available drawdown. Historically, aquifer testing has
shown that groundwater sampled from the Lower Castle Hayne Aquifer exhibits superior
water quality to that contained in the shallower Upper Castle Hayne Aquifer at a similar
location. As such, the water-quality of Lower Castle Hayne water is anticipated to be
superior to that of the River Bend Strata expressed in the form of lower iron and reduced
hardness. However, the aquifer can exhibit significant variability across the area. Treatment
is required in order to produce potable quality drinking water.

3. Beaufort Formation:

Lying beneath the Lower Castle Hayne Aquifer is the Beaufort Aquifer. In this part of the
North Carolina Coastal Plain, portions of the Beaufort Aquifer can be brackish. Given the
presence of fresh groundwater sources, GMA does not recommend utilizing a brackish aquifer.
A brackish water supply would require an increased level of treatment using Reverse Osmosis
to produce a potable quality drinking water.

4. Recommended Aquifer:

If the Town pursues development of a new Water Treatment Plant, GMA and Rivers
recommend the Town pursue the Lower Castle Hayne/Comfort Member as the water supply
source based on our evaluation of available groundwater resources in the River Bend area.
This recommendation is based on anticipated water-quality and water quantity estimates that
must be validated through test well evaluation.
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F. Potential Well Locations in the Town of River Bend:

It is anticipated that a single new treatment facility could be developed to meet the projected
water-supply demands for the Town of River Bend. For planning purposes, an average
design capacity of 380 — 415 gpm is suggested for each of two (2) new Lower Castle Hayne
Aquifer wells supplying the treatment plant. The raw water demand for a Filter/Softener
plant will be approximately 1.1 MGD while 1.2 MGD is required for a Nanofiltration Plant.
This will provide approximately 10% and 20% waste/reject water respectively above the
required finished water capacity of 0.95 MGD. To meet that demand in 12-hours of water
supply, combined flows of 760 gpm and 830 gpm would be needed, respectively.

Several sites within the Town of River Bend are potentially available to locate new
production wells to supply raw water to a new WTP. Requirements for the location of a
public water well supply are outlined in 15A NCAC 18C .0203 — Public Well Water Supplies
{Appendix G}. The rules are intended to protect potable drinking water wells from potential
sources of contamination. Any property that is to be considered to site a public water supply
well must be inspected and approved by an authorized representative of the DWR PWSS.
The following is a list of potential locations:

New WTP Site DB 3801 PG 0554 — West end of Plantation Drive

Town Commons DB 2843 PG 0630 — Wildwood Drive

Rocky Run DB 1531 PG 0619 — Southwest end of Wakefield Drive

Proposed Aare Creek Community Subdivision Town Park — Intersection of North
Carolina Drive and Massachusetts Drive

None of the sites listed above have been inspected by PWSS at this point in time.

1. New WTP Site:

This tract of land is already owned by the Town of River Bend. It is very practical and cost
effective to incorporate a production well on the site of the new WTP. {See Appendix H-
Option 1.} The location of the new WTP site immediately adjacent to the new Public Works
Facility appears to provide space and proper separation to incorporate a production well that
complies with PWSS rules. This site is the most favorable of the locations considered.

2. Town Commons:

This site is also owned by the Town of River Bend, but currently serves as a public gathering
and recreational space. {See Appendix H — Option 2.} Conversion of a portion of the site to
accommodate construction and protection of a well may require removal of the Town’s
existing sand volleyball court. A separate concern is that the nitrification field associated with
the Town Library is located on this property. PWSS rules typically require 200 feet of
separation from a subsurface sewage treatment and disposal system unless the well water
source is from a confined aquifer. The Lower Castle Hayne Aquifer is confined and the
production well casing will require proper grouting to prevent movement of groundwater from
the surficial aquifer to lower aquifers. As such, this site appears viable, and is in a favorable
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location relative to the new WTP site. It provides reasonable spacing from a well located at
the WTP site while not being located too distant.

3. Rocky Run:

This site is located on the southwest end of Wakefield Drive and was originally purchased by
the Town in 1996 to serve as a future production well site. {See Appendix H— Option 3.}
Over the years, the site has remained a grassy field while at other times, it has served as a
community garden. The location appears suitable for construction of a potable well; however,
the site is somewhat distant from the new WTP site, and would require greater expense to
extend a raw water transmission main. This site is not currently recommended for well
development, but could be useful for the future, if and when additional water supply capacity
is required by the Town.

4. Proposed Aare Creek Community Subdivision Town Park:

The Aare Creek Community residential subdivision has been proposed for development on
property currently owned by Robert and Kimberly Dow within the Town Limits of River Bend.
As part of the development requirements, a parcel of land has been designated for use as a
Town Park at the proposed future intersection of Massachusetts Road and North Carolina
Drive. {See Appendix H — Option 4.} The site appears to be suitable for use as production
well site if the Town elected to use it for that purpose. This site is located approximately 1,100
feet from the new WTP well site. Depending on aquifer properties, this site may or may not
be closer than desired to a WTP well to prevent developing a cone of depression and expedited
drawdown within the Lower Castle Hayne Aquifer wellfield. This cannot be determined until
a test well is installed and aquifer properties are ascertained. This site is not currently
recommended for well development, given that infrastructure is not in yet in place to provide
access. However, it could be useful for the future, if and when additional water supply capacity
is required by the Town.

As noted previously, before construction of production wells, the desired well sites need to be
evaluated and approved by PWSS. Following site approval, at least one test well should be
installed to evaluate potential well capacity and water quality. GMA has recommended that a
deep pilot hole be installed that penetrates through the Lower Castle Hayne Aquifer and into
the Beaufort Aquifer. A zone test should be conducted to check water quality, especially
salinity in the Beaufort Aquifer. Zone testing refers to chemical analysis of groundwater from
the small diameter pilot hole prior to drilling a larger bore hole and installing the test well
casing. This will help to ascertain how well protected the Lower Castle Hayne is from
saltwater intrusion from below in this area. Once properties of the Beaufort Aquifer are known,
the lower portion of the pilot hole should be grouted and construction of the test well
completed, followed by pumping and sampling to determine and extrapolate water quantity
and quality for the potential production wells.

G. Construction Cost Estimate — New In-Town LCHA Wellfield to Serve New WTP:

27



River Bend Water Supply Study September, 2024

Table 13 below is a preliminary estimate of probable construction costs for a new in-town
Lower Castle Hayne Aquifer/Comfort Member wellfield to serve a new 0.95 MGD WTP. The
estimate includes the addition of one (1) Castle Hayne test well, two (2) 0.60 MGD Castle
Hayne production wells and associated raw water piping to convey the raw water to the new
water treatment plant. The total estimated construction cost for this water-supply alternative
is $2,931,000.
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Table 14
Supply Alternative 2 (LCHA Wellfield to serve New WTP)
Estimated Capital Costs for Construction
Item Description Quantity Unit Unit Cost Extended Cost
Well Construction:
Mobilization and Bonding 1 LS $82,300.00 $82,300.00
TW Pilot Hole, Driller's Log and Formation Samples 360 LF $71.50 $25,740.00
TW Gamma and Electric Logs 360 LF $13.20 $4,752.00
TW 12" Pit Casing 40 LF $220.00 $8,800.00
6" Test Well Casing w/ Reducer 250 LF $55.00 $13,750.00
4.5" Test Well Screen 70 LF $220.00 $15,400.00
4.5" Test Well Tailpiece/Cellar 5 LF $82.50 $412.50
Temporary Zone Testing 1 LS $33,000.00 $33,000.00
TW Development and Water Quality Sampling 1 LS $55,000.00 $55,000.00
TW Aguifer Pump Test 6 HR $935.00 $5,610.00
TW Aquifer Recovery Test 0.5 HR $550.00 $275.00
Abandon Lower Pilot Hole with Cement Grout 40 LF $16.50 $660.00
PW Pilot Hole, Driller's Log and Formation Samples 640 LF $82.50 $52,800.00
PW Gamma and Electric Logs 640 LF $22.00 $14,080.00
PW 24" Pit Casing 80 LF $550.00 $44,000.00
10" Production Well Casing 500 LF $165.00 $82,500.00
10" Production Well Screen 140 LF $440.00 $61,600.00
10" Production Well Tailpiece/Cellar 10 LF $385.00 $3,850.00
PW Well Development and Water Quality Sampling 2 EA $60,500.00 $121,000.00
PW Aquifer Pump Test 48 HR $660.00 $31,680.00
PW Aquifer Recovery Test 6.0 HR $275.00 $1,650.00
Temporary Access Matting 300 LF $77.00 $23,100.00
Silt Fence 600 LF $11.00 $6,600.00
Seeding and Mulching 2 EA $6,600.00 $13,200.00
Temporary Ditch Crossing 2 EA $7,700.00 $15,400.00
Site Clearing Allowance 1 LS $11,000.00 $11,000.00
Testing Allowance (Chemical) 3 EA $8,250.00 $24,750.00
Wellhead and Raw Water Main Construction:
Wellhead, Pump, Electrical and Site Improvements 2 EA $357,500.00 $715,000.00
Existing Raw Water Main Tie-In 1 EA $11,000.00 $11,000.00
WTP Tie-In 1 EA $11,000.00 $11,000.00
6" PVC Raw Water Main 400 LF $132.00 $52,800.00
6" RIDIP Raw Water Main 50 LF $165.00 $8,250.00
10" PVC Raw Water Main 3,850 LF $154.00 $592,900.00
10" RIDIP Raw Water Main 100 LF $242.00 $24,200.00
6" Gate Valve w/ Box 3 EA $3,300.00 $9,900.00
10" Gate Valve w/ Box 1 EA $4,400.00 $4,400.00
Pressure Air Release Valve and Vault 1 EA $11,000.00 $11,000.00
Additional Ductile Iron Fittings 1,500 LB $22.00 $33,000.00
18" Steel Casing (Jack and Bore) 50 LF $715.00 $35,750.00
Stabilization Stone (Trench) 100 CY $110.00 $11,000.00
Class B Rip Rap 20 TN $110.00 $2,200.00
Silt Fence 500 LF $11.00 $5,500.00
Rock Silt Check Dam 5 EA $440.00 $2,200.00
Erosion Control Matting 200 SY $11.00 $2,200.00
Asphalt Pavement Replacement 200 LF $220.00 $44,000.00
Electrical Service Entrance 2 EA $11,000.00 $22,000.00
Testing Allowance 1 LS $11,000.00 $11,000.00
Telemetry Allowance 1 LS $82,500.00 $82,500.00
150 KVA Emergency Standby Generator 1 EA $220,000.00 $220,000.00
Sub-total $2,664,709.50
Contingency @ ( 10%) $266,290.50
Total Estimated Construction Cost $2,931,000.00
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Costs associated with the new WTP, finished water transmission and backwash waste
treatment and disposal facilities are not included herein, but are detailed elsewhere in this
report.

H. Bulk Water Supply Options:

An alternate to developing a new groundwater supply and treatment plant is for the Town to
purchase potable water from one of the neighboring systems, New Bern, Jones County, or
Craven County. These alternatives are addressed subsequently in Section VII.

IV. IN-TOWN WATER TREATMENT ALTERNATIVES

A. Filter/Softener (F/S) WTP

A combination of the following process improvements could be considered to treat
groundwater from the Lower Castle Hayne Aquifer to provide potable water to the River Bend
water system utilizing filtration and softening processes:

1. Greensand/Greensand Plus Filtration

One of the first types of filters to be used to treat water containing iron and manganese was the
greensand filter. The active material in greensand is glauconite. Glauconite is a green clay
mineral that contains iron and has ion exchange properties. The glauconite is mined, washed,
screened and treated with various chemicals to produce a durable greenish-black filter media
that is able to adsorb soluble iron and manganese. Greensand Plus is an artificially
manufactured filter media that has all the same physical properties of manganese greensand.

As water passes through the greensand filter, soluble iron and manganese are pulled from
solution and later react to form insoluble iron and manganese. Regular backwashing, as
recommended by the manufacturer, is required to remove the insoluble forms of iron and
manganese. In addition, the greensand filter must be regenerated continuously with potassium
permanganate. Greensand Plus can be regenerated with chlorine or any strong oxidant.
Greensand Plus is more durable than Greensand and can withstand higher differential pressure
across the filter, resulting in less frequent backwashing and a lower percentage of backwash
waste.

Most greensand filters are rated to be effective treating water with iron concentrations up to 10
mg/l. If the pH of the water is lower than 6.8, the greensand will not filter out the iron and
manganese adequately, and the pH must be raised prior to filtration. Backwashing is used to
remove particles collected in the filter. Regular backwashing is essential for effective filter
performance and requires flow rates that are often three to four times the normal usage rate.
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2. lon Exchange (IE) Softening

lon exchange softening is frequently used in municipal water treatment applications to reduce
the hardness associated with raw water such as that from the Castle Hayne aquifer. It is quite
common for Castle Hayne water treatment facilities to include both greensand filtration for
iron and manganese removal followed by ion exchange softening to reduce hardness. Some
raw waters that have lower amounts of iron and manganese can be treated by ion exchange
softening only because dissolved iron and manganese can be exchanged for sodium on the
anionic exchange resin or zeolite. The process of iron and manganese removal is the same ion
exchange process that removes hardness or calcium and magnesium.

In the case of the Castle Hayne Aquifer, ion exchange softening would not be used without
first reducing iron and manganese via filtration due to the typical concentrations present in the
raw water. The use of ion exchange softening would eliminate the need for each customer to
provide and maintain a residential water softener.

The ion exchange softener can be considered a polishing treatment step for iron and manganese
removal when following filtration. Residual iron and manganese from the filters can be
absorbed during normal operation of the water softeners. Iron, manganese, calcium and
magnesium are subsequently removed from the exchange media during the softener
regeneration and backwashing steps.

A greensand filter system followed by cationic softening would make for a high-quality water
that is capable of consistently meeting secondary limits. {See Appendix | — Process Schematic
— Filter/Softener WTP.} A similar water treatment process is utilized by the City of New Bern
and Jones County.

3. Chemical Addition

Various chemicals are typically required to meet specific treatment needs based on the raw

water.

e Chlorine and/or chloramines (chlorine followed by the addition of ammonia) are utilized
for primary and residual disinfection. Raw water from the Castle Hayne Aquifer often is
characterized by the presence of organic precursors that lead to formation of Disinfection
Byproducts (DBPs) in the presence of chlorine. These DBPs are typically in the form of
Total Trihalomethanes (TTHMSs) or Total Haloacetic Acids (THAASs). Chloramines
disinfection is commonly utilized to help curtail the formation of DBPs.

e Potassium Permanganate is often utilized to oxidize soluble iron and manganese, and to
continuously regenerate the greensand filter media.

e Orthophosphates or polyphosphates are frequently utilized to provide corrosion control
within the distribution system.

e Fluoride addition is sometimes utilized depending on the available concentration in the raw
water supply to help prevent dental caries.

e Sodium bisulfite and/or calcium thiosulfate are frequently utilized for dechlorination of the
treated backwash/regenerant waste supernatant prior to final discharge disposal.
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B. Nanofiltration WTP
1. Nanofiltration (NF) Membranes

Nanofiltration makes use of partially permeable membranes to separate contaminants at a
molecular level from a fresh water supply. Nanofiltration membranes are capable of removing
organics, soluble iron, manganese, hardness and other contaminants, and produce a very high-
quality drinking water.

For a nanofiltration WTP, it is necessary to keep chemical contaminants in a soluble form to
prevent membrane fouling and to accommodate separation of the contaminant concentrate
from the permeate. As such, submersible well pumps are typically utilized to minimize
oxidation and precipitation of iron and manganese. A new water treatment plant building
would house the nanofiltration pumps, cartridge filters, membrane skids, clean-in-pace system,
chemical feed systems, and electrical gear. However, if iron concentration is too high, iron
pre-filters may be required in lieu of cartridge filters. The use of iron pre-filters is similar to
the filtration process described previously, and can contribute significantly to the cost of a
nanofiltration WTP.

2. Chemical Addition

Various chemical feed systems may be required depending on raw water quality.
e Caustic is often required for pH control.

Scale inhibitor is required to prevent membrane fouling.

Calcium carbonate can be used to restore hardness.

Polyphosphate is frequently used for corrosion control.

Chlorine is typically used for primary and residual disinfection.

With nanofiltration, disinfection byproducts are not of concern since the organic precursors are
removed. {See Appendix J — Process Schematic — Nanofiltration WTP.}

Although the cost of nanofiltration has decreased over time relative to the cost of more
traditional filtration and softening, the cost for a nanofiltration treatment system may still be
20-25 percent greater than the more traditional filters and softeners.

Craven County makes use of a nanofiltration treatment process to produce potable water.

C. Potential In-Town WTP Location

On December 27, 2023, Rivers & Associates, Inc. was authorized by the Town of River
Bend to perform a preliminary site assessment for approximately 4.5 acres of land to
potentially site a new municipal Water Treatment Plant (WTP) facility. The preliminary
assessment of the WTP Site included a Land Acquisition Site Evaluation Report (LASER)
{See Appendix K — Town of River Bend LASER Report} and an accompanying Phase |
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Environmental Assessment for the Brown Tract {See Appendix K — Sub-Appendix C —
Phase | Environmental Assessment}.

The 4.5-acre site (proposed WTP Site) is located on the southernmost end of a larger
29.49-acre tract that was previously owned by Weldon Brown, Jr. and Naqueldon Brown
(Brown Tract). The larger Brown Tract is identified as Parcel ID 8-200-028 on the Craven
County Tax Parcel Maps {See Appendix K - Sub-Appendix A — Craven County Tax Parcel
Information}. The 4.5-acre proposed WTP site is located in close proximity to the Town’s
recently constructed John R. Kirkland Public Works Facility and existing 300,000-gallon
Elevated Storage Tank near the western terminus of Plantation Drive {See Appendix K -
Sub-Appendix B — Site Location Map}.

The purpose of the site assessment was to describe the need for the project, summarize the
permitting and zoning requirements, and determine suitability of the site for development
as a proposed WTP.

The preliminary assessment for the WTP Site covered potential near surface geotechnical,
environmental, drainage, utility and other developmental considerations, and incorporated
the outcome of those considerations into a conceptual schematic site plan. {See Appendix
K - Sub-Appendix D — Conceptual Site Plan}

As with any site to be considered for development of a municipal WTP, there are positive,
negative and neutral characteristics and considerations.

The following were considered to be positive characteristics and considerations for the
property under consideration:

e site location and accessibility are favorable relative to other municipal facilities, utility and
roadway infrastructure,

no previous development or site contamination is apparent on or near the property,
zoning/setback requirements do not appear to be problematic.

topographic relief is favorable for site drainage,

the site is not subject to flooding,

there is no critical habitat designated within the property for endangered or threatened
species.

Alternately, the following were considered to be negative characteristics /considerations:

e site clearing and grubbing will be required to accommodate development,

e approximately a foot of soil will likely need to be replaced due to clearing and grubbing
operations.

Finally, neutral characteristics and considerations included the following items:

e near surface soils appear acceptable for construction although an additional geotechnical
investigation is required for foundation design purposes,
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e asmall quantity of wetlands exists on the site, but can be accommodated through regulatory
permitting processes,

e the stream is not considered to be jurisdictional which eliminates a potential 50-feet buffer;
however, confirmation is required.

On the whole, the positive and neutral aspects for development of this site were considered to
outweigh the negative, which were somewhat minimal. As such, the preliminary evaluation
indicated the 4.5-acre site located at the southernmost end of the Brown Tract was suitable to
accommodate development of a new Water Treatment Plant for the Town of River Bend. In
addition, the site appeared to accommodate the expected requirements for the WTP based on
the preliminary size, layout and data that was available at the time.

On June, 7, 2024, the 4.5-acre parcel was purchased by the Town of River Bend with the
approval of NCDEQ DWI following submittal of the LASER and Phase | Environmental
Assessment. It is now identified as Parcel ID 8-200-29000 on the Craven County Tax
Parcel Maps. {See Appendix L — Craven County Tax Parcel Map.}

D. Construction Cost Estimates — New In-Town Water Treatment Alternatives

1. North Carolina Special Appropriation

On May 17, 2023, the North Carolina State Legislature enacted Session Law (S.L.) 2023-
134 which allocated Water and Sewer Infrastructure Funds to a number of North Carolina
governmental units. The Town of River Bend received a special grant appropriation in the
amount of $9,393,000. The appropriated funds are administered by the NCDEQ Division of
Water Infrastructure. Initially, an administrative fee of 3.0% was allowed for use by DWI.
This fee was subsequently reduced to 1.5% by S.L. 2024-1. As such, the grant funding
available to the Town via this N.C. special appropriation is $9,252,105 pursuant to the
Revised Letter of Intent to Fund dated July 1, 2024. {See Appendix M - Revised Letter of
Intent to Fund.} The funding is intended to be utilized for construction of a new WTP;
however, the funds can broadly be used for water and/or sewer infrastructure subject to
approval of the DWI.

2. Construction Cost Estimate - New Filter Softener WTP

Table 15 below is a preliminary estimate of probable costs for a new Filter/Softener WTP on
the 4.5-acre tract currently owned by the Town. The estimate includes construction of a new
0.95 MGD capacity Filter/Softener WTP complete with all associated structures, equipment
and appurtenances, and finished water transmission main to transmit potable water into the
adjacent 300,000-gallon Elevated Storage Tank. The total estimated project cost for this
treatment alternative is $9,343,000.
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Table 15
Treatment Alternative 1 (F/S WTP)
Estimated Capital Costs for Construction

Item Description Quantity Unit Unit Cost Extended Cost
Mobilization and Bonding 1 LS $247,500.00 $247,500.00
Site Work 1 LS $570,000.00 $570,000.00
Water Treatment Plant 1 LS $1,885,000.00 $1,885,000.00
WTP Equipment (Filters, Softeners, Face Piping, Valves, Chemical

Feed Equipment, SCADA) 1 LS $2,775,000.00 $2,775,000.00
Brine System 1 LS $178,000.00 $178,000.00
Aeration/Detention Tank 1 LS $566,000.00 $566,000.00
Yard Piping 1 LS $277,000.00 $277,000.00
Electrical, WTP Generator, and ATS 1 LS $1,275,000.00 $1,275,000.00
SCADA & Telemetry 1 LS $400,000.00 $400,000.00
Testing Allowance 1 LS $105,000.00 $105,000.00
Equipment Allowance 1 LS $75,000.00 $75,000.00
Utility Service Entrance Allowance 1 LS $40,000.00 $40,000.00
Undercut Excavation w/ Select Backfill 1 LS $40,000.00 $40,000.00
Erosion Control Measures 1 LS $60,000.00 $60,000.00
Sub-total $8,493,500.00
Contingency @ ( 10%) $849,500.00
Total Estimated Construction Cost $9,343,000.00

Costs associated with the new wellfield and backwash waste treatment and disposal facilities

are not included herein, but are detailed elsewhere in this report.

3. Construction Cost Estimate — New Nanofiltration WTP

Table 16 below is a preliminary estimate of probable costs for a new Nanofiltration (NF) WTP
on the 4.5-acre tract currently owned by the Town. Iron pre-treatment is not included since
the overall raw water iron concentration is anticipated to be acceptable for the use of standard
cartridge filters ahead of the nanofiltration membranes. The estimate includes a new 0.95
MGD capacity NF WTP complete with all associated structures, equipment and appurtenances,
and finished water transmission main to transmit potable water into the adjacent 300,000-
gallon Elevated Storage Tank. The total estimated project cost for this treatment alternative is

$11,680,000.
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Table 16
Treatment Alternative 2 (NF WTP)
Estimated Capital Costs for Construction

Item Description Quantity Unit Unit Cost Extended Cost
Mobilization and Bonding 1 LS $318,000.00 $318,000.00
Site Work 1 LS $1,170,000.00 $1,170,000.00
Water Treatment Plant 1 LS $2,180,000.00 $2,180,000.00
WTP Equipment (Membrane Pumps, VFDs, Cartridge Filters, Membrane

Skids, Clean-in-Place System, Membrane Face Piping, Valves,

Chemical Feed Equipment, etc.) 1 LS $3,750,000.00 $3,750,000.00
Aerator 1 LS $307,000.00 $307,000.00
Yard Piping 1 LS $277,000.00 $277,000.00
Electrical, WTP Generator, and ATS 1 LS $1,895,000.00 $1,895,000.00
SCADA & Telemetry 1 LS $400,000.00 $400,000.00
Testing Allowance 1 LS $105,000.00 $105,000.00
Equipment Allowance 1 LS $75,000.00 $75,000.00
Utility Service Entrance Allowance 1 LS $40,000.00 $40,000.00
Undercut Excavation & Select Backfill 1 LS $40,000.00 $40,000.00
Erosion Control Measures 1 LS $60,000.00 $60,000.00
Sub-total $10,617,000.00
Contingency @ ( 10%) $1,063,000.00
Total Estimated Construction Cost $11,680,000.00

Costs associated with the new wellfield and waste concentrate force main and disposal
facilities are not included herein, but are detailed elsewhere in this report.

V. IN TOWN WTP WASTE TREATMENT/DISCHARGE ALTERNATIVES

A. Current WTP Backwash Waste Treatment
1. Existing Backwash Waste Treatment

The current WTPs make use of Birm Filters without the benefit of Softeners. As such, the
backwash waste stream is comprised of freshwater only. The existing Birm filters at each
WTP are periodically backwashed in order to remove the captured iron and manganese
particles and clean the filter media to support further filtration. The backwash wastewater is
directed to 5,000-gallon below ground settling tanks located on each of the WTP sites. These
tanks promote quiescent settling of precipitated iron and manganese from the waste
supernatant stream prior to discharge at the existing NPDES permitted locations.

2. Existing NPDES Discharge Locations

Effluent supernatant is pumped from the settling tanks to NPDES permitted surface water
discharge locations currently regulated under NPDES Permit NC0086797 {Appendix C}.
Outfall 001 discharges into the upper reach of Plantation Canal and Outfall 002 discharges
into an unnamed tributary to Plantation Canal, both of which drain to the Trent River which
is classified SB Swamp, NSW in sub-basin 03-04-11 [HUC: 030202040302] of the Neuse
River Basin. The location of the WTP discharges have not changed since the initial permit
was issued in 2000.

The location of Outfall 002 is a relatively narrow, low flow tributary to Plantation Canal that
is unlikely to be approved in today’s NPDES regulatory environment as an acceptable
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discharge location from a new filter/softener or nanofiltration WTP. The location of Outfall
001 location is in the upper reach of Plantation Canal. However, Plantation Canal itself is not
assigned a surface water classification based on the current N.C. Surface Water Classifications
map. There is potential that Plantation Canal could be considered a suitable location for
discharge from a new WTP; however, this would have to be addressed directly with the NPDES
Unit, and is beyond the scope of this study. If it was acceptable, it would be preferable to
discharge into the broader section of Plantation Canal rather than the narrower upper section
or tributaries to the canal.

B. Proposed Waste Treatment and Disposal
1. Filter/Softener WTP Backwash Waste

Should the Town employ a Greensand Filtration/lon Exchange Softening WTP process for
treatment of Castle Hayne groundwater, iron and manganese will be precipitated for removal
by the filters. Periodic backwashing and rinsing will clean the filter media for continued
water processing. lon Exchange Softeners would be employed to remove hardness from the
groundwater. Calcium and magnesium ions in the raw water will be exchanged with sodium
ions attached to the softener resin beads. Once the resin is expended, it is regenerated by
saturating the resin bed with brine. Rinsing of the softeners will produce a brine waste
stream.

A common backwash waste treatment method for Greensand Filters/lon Exchange Softeners
includes installation of holding basins operated in series to allow for settling of precipitated
iron and manganese and mixing of the brine softener waste stream with the fresh filter
backwash waste stream to produce a brackish discharge. Supernatant is drawn from the final
holding basin and pumped to a regulatory mixing zone within the permitted receiving water
to encourage mixing and dilution of waste constituents. {See Appendix | — Process Schematic
— Filter/Softener WTP.}

2. Nanofiltration WTP Waste Concentrate

Should the Town employ a Nanofiltration WTP process for treatment of Castle Hayne
groundwater, cartridge filters will provide protection to the nanofiltration membranes by
removing solid precipitates prior to soluble molecules of metals, hardness and organics being
separated into a concentrate from the clean permeate by the partially permeable membranes.
Unlike lon Exchange Softeners, Nanofiltration does not introduce brine into the water
treatment process. As such the concentrate stream will be freshwater.

The soluble concentrate waste stream is typically discharged directly under the influence of
the high-pressure membrane pumps into a regulatory mixing zone of the receiving water to
encourage mixing and dilution of waste constituents. {See Appendix J — Process Schematic
Nanofiltration WTP.}
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C. Existing Sanitary Sewer Collection System

The NPDES Fact Sheet for the 2023 permit renewal indicates the Town’s WTP NPDES
permit was originally issued March 31, 2000 {see Appendix N — NPDES Fact Sheet}. The
Town requested discharge permit coverage in order to remove the WTP discharge from their
WWTP. The Town wanted to pursue wastewater connection for Town residences served by
existing septic systems, and allow for additional new wastewater connections as well. The
initial permit was issued for discharge of filter backwash with no treatment prior to discharge.
The Division determined that the close proximity of the two treatment plant discharges
allowed for the issuance of a single permit for the two plants.

Although the WWTP could again be considered as a means for disposal of the WTP treated
backwash discharge, it would consume a significant portion of the WWTP capacity (10 —
58% depending on the treated water capacity and selected treatment method). In addition, it
could potentially introduce a brackish waste stream into the WWTP which increases
corrosivity and expedites degradation to the steel components of the WWTP tanks and
equipment. Each of these reasons argues against discharging to River Bend’s existing
sanitary sewer collection system as a long-term solution.

The sanitary sewer collection system could be considered as a short-term disposal solution.
The Town’s current average day raw water demand is approximately 320,000 gpd. This
production level in a Filter-Softener WTP would be expected to generate approximately
32,000 gpd of treated waste for disposal which is approximately 10% of the water produced,
and 9.7% of the WWTP’s 330,000 permitted capacity. As raw water demand increases to
the 0.95 MGD WTP capacity, approximately 95,000 gpd of treated waste would require
disposal which equates to 10% of water produced, and 28.8% of the WWTP permitted
capacity.

A nanofiltration WTP generates approximately 20% waste concentrate from the water
produced. Assuch, at the current 320,000 gpd average day raw water demand, approximately
64,000 gpd of waste concentrate will require disposal which is approximately 19.4% of the
WWTP capacity. At the 0.95 MGD WTP capacity, approximately 190,000 gpd will require
disposal which is approximately 57.6% of the WWTP permitted capacity.

Under initial conditions, the sanitary sewer collection system could potentially be employed
as a short-term viable solution; however, it is not considered a viable long-term solution due
to its impact on WWTP capacity, operations and maintenance requirements.

D. WTP Waste Discharge into Plantation Canal

The two (2) currently permitted discharge locations from the existing WTPs drain into and
through the larger Plantation Canal that serves the River Bend Marina. Plantation Canal was
initially dredged in the 1970’s and serves as the main internal drainageway for the Town as
well as the base of operations for the River Bend Marina which includes 102 boat slips,
dockage, two boat ramps, fuel dock and restaurant. Plantation Canal also provides boating
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access from Town residences to the Trent River. Plantation Canal is significantly larger than
the existing receiving waters of the two (2) existing WTPs, and is approximately 100 feet to
over 200 feet wide along the main channel run which is approximately 1.4 miles long prior
to its discharge into the Trent River.

Plantation canal is a much larger waterbody than the current permitted tributary discharge
locations. As such, it would seem to be preferable to that which currently exists. There is
potential that Plantation Canal could be considered a suitable location for discharge from a
new WTP; however, this would have to be addressed directly with the NPDES Unit, and is
beyond the scope of this study. If it was acceptable, it would be preferable to discharge into
the broader section of Plantation Canal rather than the narrower upper section or tributaries.

E. Combined WTP/WWTP Waste Discharge Diffuser into Trent River

One alternative considered feasible for the long-term to accommodate waste disposal from the
new WTP is to combine the treated effluent discharge from the WTP with the treated effluent
discharge from the Town’s existing Wastewater Treatment Plant (WWTP). Effluent discharge
from the River Bend WWTP is through an 8” diameter gravity outfall under the influence of
driving head from the WWTP. The outfall extends approximately 725 feet from the WWTP
into the Trent River. Approximately 200 feet of 8 diameter ductile iron pipe lays on the
bottom of the river where it terminates in a 50 feet multiport diffuser located at a depth of
approximately 6 feet.

The WWTP discharge is regulated under NPDES Permit NC0030406 {Appendix O} to
discharge into the Trent River [Stream Index: 27-101-(31)], a waterbody currently classified
SB Swamp, NSW waters in sub-basin 03-04-11 [HUC: 030202040302] of the Neuse River
Basin.

The existing 8” diameter outfall hydraulically accommodates the current permitted monthly
average discharge of 0.33 MGD with a 2.0 peaking factor for a peak discharge of 0.66 MGD.
Should the discharge from the new WTP be directed to combine with the WWTP outfall, it is
anticipated additional average flow could range from 0.10 - 0.20 MGD at 0.95 MGD net
finished water capacity. A Filter/Softener WTP would produce waste flow on the lower end
of the range, and a Nanofiltration WTP would produce waste flow on the higher end of the
range. Using the higher limit, a total peak discharge of 0.86 MGD would be required through
the outfall. Preliminary hydraulic calculations suggest a 6” diameter force main extended from
the WTP to a new 10” common outfall with the WWTP should be able to accommodate the
discharges from both plants without adverse impacts.

From a technical, environmental and permitting standpoint this option would appear to be
the most favorable long-term solution.
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F. Construction Cost Estimates for In-Town WTP Waste Discharge Alternatives

1. Construction Cost Estimate — Discharge to Existing Sanitary Sewer Collection System

Table 17 below is a preliminary estimate of probable costs for the Filter Softener Backwash
Waste Treatment and Disposal facilities to discharge into the existing sanitary sewer collection
system and WWTP. The total estimated construction cost for this alternative is $1,893,000.

Table 17

Estimated Capital Costs for Construction

Disposal Alternative 1A (F/S WTP TO EXISTING SS COLLECTION SYSTEM)

Item Description Quantity Unit Unit Cost Extended Cost
Settling Basin:

Mobilization and Bonding 1 LS $51,000.00 $51,000.00
Two (2) Geo-membrane-lined Backwash Waste Settling Basin 1 LS $451,000.00 $451,000.00
Backwash Waste Force Main:

Supernatant Pump Station 1 LS $550,000.00 $550,000.00
6" PVC SDR 21 Force Main 2,715 LF $121.00 $328,515.00
6" RIPVC SDR 21 Force Main 300 LF $132.00 $39,600.00
6" DIP Force Main 225 LF $198.00 $44,550.00
6" RIDIP Force Main 170 LF $308.00 $52,360.00
12" Steel Casing (Jack and Bore) 140 LF $456.50 $63,910.00
Core and Tie-in to Manhole 1 LS $7,700.00 $7,700.00
Asphalt Removal and Replacement 195 LF $220.00 $42,900.00
Automatic Combination ARV/Vacuum Valve 2 EA $22,000.00 $44,000.00
Seeding and Mulching 0.4 AC $2,750.00 $1,100.00
Additional DIP Fittings 850 LB $22.00 $18,700.00
Silt Fence 500 LF $11.00 $5,500.00
Straw Wattles 20 EA $110.00 $2,200.00
Excelsior Matting 20 SY $11.00 $220.00
Stabilization Stone 30 CY $110.00 $3,300.00
Select Backfill 70 CY $44.00 $3,080.00
Testing Allowance 1 LS $11,000.00 $11,000.00

Sub-total $1,720,635.00
Contingency @ ( 10%) $172,365.00
Total Estimated Construction Cost $1,893,000.00

Table 18 below is a preliminary estimate of probable costs for the Filter Softener Backwash
Waste Treatment and Disposal facilities to discharge into the existing sanitary sewer collection
system and WWTP. The total estimated construction cost for this alternative is $831,000.
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Table 18

Disposal Alternative 2A (NF WTP TO EXISTING SS COLLECTION SYSTEM)

Estimated Capital Costs for Construction

Item Description Quantity Unit Unit Cost Extended Cost
Waste Concentrate Force Main:

Mobilization and Bonding (3% +/-) 1 LS $22,000.00 $22,000.00
6" PVC C900 Force Main 2,810 LF $137.50 $386,375.00
6" RIPVC C900 Force Main 315 LF $148.50 $46,777.50
6" DIP Force Main 225 LF $198.00 $44,550.00
6" RIDIP Force Main 170 LF $308.00 $52,360.00
12" Steel Casing (Jack and Bore) 140 LF $456.50 $63,910.00
Core and Tie-in to Manhole 1 LS $7,700.00 $7,700.00
Asphalt Removal and Replacement 195 LF $220.00 $42,900.00
Automatic Combination ARV/Vacuum Valve 2 EA $22,000.00 $44,000.00
Seeding and Mulching 0.4 AC $2,750.00 $1,100.00
Additional DIP Fittings 850 LB $22.00 $18,700.00
Silt Fence 500 LF $11.00 $5,500.00
Straw Wattles 20 EA $110.00 $2,200.00
Excelsior Matting 20 SY $11.00 $220.00
Stabilization Stone 30 CY $110.00 $3,300.00
Select Backfill 70 CY $44.00 $3,080.00
Testing Allowance 1 LS $11,000.00 $11,000.00
Sub-total $755,672.50
Contingency @ ( 10%) $75,327.50
Total Estimated Construction Cost $831,000.00

Costs associated with the new wellfield, WTP and transmission improvements are not included
herein, but are detailed elsewhere in this report.

2. Construction Cost Estimate — Discharge to Plantation Canal

Table 19 below is a preliminary estimate of probable costs for the backwash waste treatment
and disposal facilities to discharge into Plantation Canal. The total estimated project cost for

this alternative is $2,024,000.
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Table 19
Disposal Alternative 1B (FS WTP TO PLANTATION CANAL)
Estimated Capital Costs for Construction
Item Description Quantity Unit Unit Cost Extended Cost
Settling Basin:
Mobilization and Bonding 1 LS $53,700.00 $53,700.00
Two (2) Geo-membrane-lined Backwash Waste Settling Basin 1 LS $451,000.00 $451,000.00
Backwash Waste Force Main:
Supernatant Pump Station 1 LS $550,000.00 $550,000.00
6" PVC SDR 21 Force Main 3,045 LF $121.00 $368,445.00
6" RIPVC SDR 21 Force Main 340 LF $132.00 $44,880.00
6" DIP Force Main 225 LF $198.00 $44,550.00
6" RIDIP Force Main 170 LF $308.00 $52,360.00
12" Steel Casing (Jack and Bore) 140 LF $456.50 $63,910.00
Asphalt Removal and Replacement 370 LF $220.00 $81,400.00
Automatic Combination ARV/Vacuum Valve 1 EA $22,000.00 $22,000.00
Seeding and Mulching 0.5 AC $2,750.00 $1,375.00
Additional DIP Fittings 1,275 LB $22.00 $28,050.00
Silt Fence 750 LF $11.00 $8,250.00
Straw Wattles 25 EA $110.00 $2,750.00
Excelsior Matting 20 SY $11.00 $220.00
Stabilization Stone 30 CY $110.00 $3,300.00
Select Backfill 75 CY $44.00 $3,300.00
Testing Allowance 1 LS $5,500.00 $5,500.00
Multi-port Diffuser 1 LS $55,000.00 $55,000.00
Sub-total $1,839,990.00
Contingency @ ( 10%) $184,010.00
Total Estimated Construction Cost $2,024,000.00

Table 20 below is a preliminary estimate of probable construction cost for the Nanofiltration
WTP concentrate waste disposal facilities to discharge into Plantation Canal. The total
estimated project cost for this alternative is $976,000.
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Table 20
Disposal Alternative 2B (NF WTP TO PLANTATION CANAL)
Estimated Capital Costs for Construction

Item Description Quantity Unit Unit Cost Extended Cost
Waste Concentrate Force Main:

Mobilization and Bonding (3% +/-) 1 LS $25,700.00 $25,900.00
6" PVC C900 Force Main 3,145 LF $137.50 $432,437.50
6" RIPVC C900 Force Main 350 LF $148.50 $51,975.00
6" DIP Force Main 225 LF $198.00 $44,550.00
6" RIDIP Force Main 170 LF $308.00 $52,360.00
12" Steel Casing (Jack and Bore) 140 LF $456.50 $63,910.00
Asphalt Removal and Replacement 370 LF $220.00 $81,400.00
Automatic Combination ARV/Vacuum Valve 1 EA $22,000.00 $22,000.00
Seeding and Mulching 0.5 AC $2,750.00 $1,375.00
Additional DIP Fittings 1,275 LB $22.00 $28,050.00
Silt Fence 750 LF $11.00 $8,250.00
Straw Wattles 25 EA $110.00 $2,750.00
Excelsior Matting 20 SY $11.00 $220.00
Stabilization Stone 30 CY $110.00 $3,300.00
Select Backfill 75 CY $44.00 $3,300.00
Testing Allowance 1 LS $11,000.00 $11,000.00
Multiport Diffuser 1 LS $55,000.00 $55,000.00
Sub-total $887,777.50
Contingency @ ( 10%) $88,222.50
Total Estimated Construction Cost $976,000.00

Costs associated with the new wellfield, WTP and transmission improvements are not included

herein, but are detailed elsewhere in this report.

3. Construction Cost Estimate - Combined WTP/WWTP Discharge Diffuser into Trent

River

Table 21 below is a preliminary estimate of probable costs for the Filter Softener WTP
Backwash Waste Treatment and Disposal facilities to discharge into a combined WTP/WWTP
Outfall and Diffuser into the Trent River. The total estimated project cost for this alternative

is $3,549.000.
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Table 21

Disposal Alternative 1C (F/S WTP TO COMBINED WTP/WWTP DIFFUSER INTO TRENT RIVER)

Estimated Capital Costs for Construction

Item Description Quantity Unit Unit Cost Extended Cost
Settling Basin:

Mobilization and Bonding 1 LS $94,000.00 $94,000.00
Two (2) Geo-membrane-lined Backwash Waste Settling Basin 1 LS $451,000.00 $451,000.00
Backwash Waste Force Main:

Supernatant Pump Station 1 LS $550,000.00 $550,000.00
6" PVC SDR 21 Force Main 7,165 LF $121.00 $866,965.00
6" RJPVC SDR 21 Force Main 820 LF $132.00 $108,240.00
6" DIP Force Main 360 LF $198.00 $71,280.00
6" RIDIP Force Main 130 LF $308.00 $40,040.00
12" Steel Casing (Jack and Bore) 100 LF $456.50 $45,650.00
200 LF 6" Fusible PVC Directional Bore 2 EA $66,000.00 $132,000.00
700 LF 10" Fusible PVC Directional Bore 1 EA $352,000.00 $352,000.00
Asphalt Removal and Replacement 310 LF $220.00 $68,200.00
Asphalt Drive Removal and Replacement 520 LF $110.00 $57,200.00
Concrete Drive Removal and Replacement 120 LF $165.00 $19,800.00
Replace RCP Under Driveway 21 EA $1,100.00 $23,100.00
Automatic Combination ARV/Vacuum Valve 4 EA $22,000.00 $88,000.00
Seeding and Mulching 1.0 AC $2,750.00 $2,750.00
Additional DIP Fittings 2,550 LB $22.00 $56,100.00
Silt Fence 1,000 LF $11.00 $11,000.00
Straw Wattles 45 EA $110.00 $4,950.00
Excelsior Matting 40 SY $11.00 $440.00
Stabilization Stone 50 CcY $110.00 $5,500.00
Select Backfill 170 CY $44.00 $7,480.00
Construction Entrance 1 EA $5,500.00 $5,500.00
Testing Allowance 1 LS $16,500.00 $16,500.00
Tie-In to WWTP Discharge 1 EA $11,000.00 $11,000.00
Remove Existing 8" Qutfall 1 LS $55,000.00 $55,000.00
Remove and Replace Multiport Diffuser 1 LS $82,500.00 $82,500.00
Sub-total $3,226,195.00
Contingency @ ( 10%) $322,805.00
Total Estimated Construction Cost $3,549,000.00

Table 22 below is a preliminary estimate of probable costs for the Filter Softener WTP
Backwash Waste Treatment and Disposal facilities to discharge into a combined WTP/WWTP
Outfall and Diffuser into the Trent River. The total estimated project cost for this alternative

is $2,582.000.
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Table 22
Disposal Alternative 2C (NF WTP TO COMBINED WTP/WWTP DIFFUSER INTO TRENT RIVER)
Estimated Capital Costs for Construction

Item Description Quantity Unit Unit Cost Extended Cost
Waste Concentrate Force Main:

Mobilization and Bonding (3% +/-) 1 LS $68,370.00 $68,370.00
6" PVC C900 Force Main 7,265 LF $137.50 $998,937.50
6" RIPVC C900 Force Main 835 LF $148.50 $123,997.50
6" DIP Force Main 360 LF $198.00 $71,280.00
6" RIDIP Force Main 130 LF $308.00 $40,040.00
12" Steel Casing (Jack and Bore) 100 LF $456.50 $45,650.00
200 LF 6" Fusible PVC Directional Bore 2 EA $66,000.00 $132,000.00
700 LF 10" Fusible PVC Directional Bore 1 EA $352,000.00 $352,000.00
Asphalt Removal and Replacement 310 LF $220.00 $68,200.00
Asphalt Drive Removal and Replacement 520 LF $110.00 $57,200.00
Concrete Drive Removal and Replacement 120 LF $165.00 $19,800.00
Replace RCP Under Driveway 21 EA $1,100.00 $23,100.00
Automatic Combination ARV/Vacuum Valve 4 EA $22,000.00 $88,000.00
Seeding and Mulching 1.0 AC $2,750.00 $2,750.00
Additional DIP Fittings 2,550 LB $22.00 $56,100.00
Silt Fence 1,000 LF $11.00 $11,000.00
Straw Wattles 45 EA $110.00 $4,950.00
Excelsior Matting 40 SY $11.00 $440.00
Stabilization Stone 50 CcY $110.00 $5,500.00
Select Backfill 170 CY $44.00 $7,480.00
Construction Entrance 1 EA $5,500.00 $5,500.00
Testing Allowance 1 LS $16,500.00 $16,500.00
Tie-In to WWTP Discharge 1 EA $11,000.00 $11,000.00
Remove Existing 8" Outfall 1 LS $55,000.00 $55,000.00
Remove and Replace Multiport Diffuser 1 LS $82,500.00 $82,500.00
Sub-total $2,347,295.00
Contingency @ ( 10%) $234,705.00
Total Estimated Construction Cost $2,582,000.00

Costs associated with the new wellfield, WTP and transmission improvements are not included
herein, but are detailed elsewhere in this report.

VI. SELECTION OF AN IN-TOWN WTP ALTERNATIVE

A. Monetary Factors (Present Value of Costs Analysis)
1. Total Estimated Filter Softener WTP Project Costs
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Table 23
Water Supply, Treatment & Disposal Alternative 1 (F/S WTP)
Estimated Capital Costs for Construction
Item Description Quantity Unit Unit Cost Extended Cost
Well Construction:
Mobilization and Bonding 1 LS $82,300.00 $82,300.00
TW Pilot Hole, Driller's Log and Formation Samples 360 LF $71.50 $25,740.00
TW Gamma and Electric Logs 360 LF $13.20 $4,752.00
TW 12" Pit Casing 40 LF $220.00 $8,800.00
6" Test Well Casing w/ Reducer 250 LF $55.00 $13,750.00
4.5" Test Well Screen 70 LF $220.00 $15,400.00
4.5" Test Well Tailpiece/Cellar 5 LF $82.50 $412.50
Temporary Zone Testing 1 LS $33,000.00 $33,000.00
TW Development and Water Quality Sampling 1 LS $55,000.00 $55,000.00
TW Aquifer Pump Test 6 HR $935.00 $5,610.00
TW Aquifer Recovery Test 0.5 HR $550.00 $275.00
Abandon Lower Pilot Hole with Cement Grout 40 LF $16.50 $660.00
PW Pilot Hole, Driller's Log and Formation Samples 640 LF $82.50 $52,800.00
PW Gamma and Electric Logs 640 LF $22.00 $14,080.00
PW 24" Pit Casing 80 LF $550.00 $44,000.00
10" Production Well Casing 500 LF $165.00 $82,500.00
10" Production Well Screen 140 LF $440.00 $61,600.00
10" Production Well Tailpiece/Cellar 10 LF $385.00 $3,850.00
PW Well Development and Water Quality Sampling 2 EA $60,500.00 $121,000.00
PW Aquifer Pump Test 48 HR $660.00 $31,680.00
PW Aguifer Recovery Test 6.0 HR $275.00 $1,650.00
Temporary Access Matting 300 LF $77.00 $23,100.00
Silt Fence 600 LF $11.00 $6,600.00
Seeding and Mulching 2 EA $6,600.00 $13,200.00
Temporary Ditch Crossing 2 EA $7,700.00 $15,400.00
Site Clearing Allowance 1 LS $11,000.00 $11,000.00
Testing Allowance (Chemical) 3 EA $8,250.00 $24,750.00
Wellhead and Raw Water Main Construction:
Wellhead, Pump, Electrical and Site Improvements 2 EA $357,500.00 $715,000.00
Existing Raw Water Main Tie-In 1 EA $11,000.00 $11,000.00
WTP Tie-In 1 EA $11,000.00 $11,000.00
6" PVC Raw Water Main 400 LF $132.00 $52,800.00
6" RIDIP Raw Water Main 50 LF $165.00 $8,250.00
10" PVC Raw Water Main 3,850 LF $154.00 $592,900.00
10" RIDIP Raw Water Main 100 LF $242.00 $24,200.00
6" Gate Valve w/ Box 3 EA $3,300.00 $9,900.00
10" Gate Valve w/ Box 1 EA $4,400.00 $4,400.00
Pressure Air Release Valve and Vault 1 EA $11,000.00 $11,000.00
Additional Ductile Iron Fittings 1,500 LB $22.00 $33,000.00
18" Steel Casing (Jack and Bore) 50 LF $715.00 $35,750.00
Stabilization Stone (Trench) 100 CY $110.00 $11,000.00
Class B Rip Rap 20 TN $110.00 $2,200.00
Silt Fence 500 LF $11.00 $5,500.00
Rock Silt Check Dam 5 EA $440.00 $2,200.00
Erosion Control Matting 200 SY $11.00 $2,200.00
Asphalt Pavement Replacement 200 LF $220.00 $44,000.00
Electrical Service Entrance 2 EA $11,000.00 $22,000.00
Testing Allowance 1 LS $11,000.00 $11,000.00
Telemetry Allowance 1 LS $82,500.00 $82,500.00
150 KVA Emergency Standby Generator 1 EA $220,000.00 $220,000.00

46



River Bend Water Supply Study

September, 2024

Filter Softener WTP:

Mobilization and Bonding 1 LS $247,500.00 $247,500.00
Site Work 1 LS $570,000.00 $570,000.00
Water Treatment Plant 1 LS $1,885,000.00 $1,885,000.00
WTP Equipment (Filters, Softeners, Face Piping, Valves, Chemical 1 LS $2,775,000.00 $2,775,000.00
Brine System 1 LS $178,000.00 $178,000.00
Aeration/Detention Tank 1 LS $566,000.00 $566,000.00
Yard Piping 1 LS $277,000.00 $277,000.00
Electrical, WTP Generator, and ATS 1 LS $1,275,000.00 $1,275,000.00
SCADA & Telemetry 1 LS $400,000.00 $400,000.00
Testing Allowance 1 LS $105,000.00 $105,000.00
Equipment Allowance 1 LS $75,000.00 $75,000.00
Utility Service Entrance Allowance 1 LS $40,000.00 $40,000.00
Undercut Excavation w/ Select Backfill 1 LS $40,000.00 $40,000.00
Erosion Control Measures 1 LS $60,000.00 $60,000.00
Settling Basin:

Mobilization and Bonding 1 LS $94,000.00 $94,000.00
Two (2) Geo-membrane-lined Backwash Waste Settling Basin 1 LS $451,000.00 $451,000.00
Backwash Waste Force Main:

Supernatant Pump Station 1 LS $550,000.00 $550,000.00
6" PVC SDR 21 Force Main 7,165 LF $121.00 $866,965.00
6" RIPVC SDR 21 Force Main 820 LF $132.00 $108,240.00
6" DIP Force Main 360 LF $198.00 $71,280.00
6" RIDIP Force Main 130 LF $308.00 $40,040.00
12" Steel Casing (Jack and Bore) 100 LF $456.50 $45,650.00
200 LF 6" Fusible PVC Directional Bore 2 EA $66,000.00 $132,000.00
700 LF 10" Fusible PVC Directional Bore 1 EA $352,000.00 $352,000.00
Asphalt Removal and Replacement 310 LF $220.00 $68,200.00
Asphalt Drive Removal and Replacement 520 LF $110.00 $57,200.00
Concrete Drive Removal and Replacement 120 LF $165.00 $19,800.00
Replace RCP Under Driveway 21 EA $1,100.00 $23,100.00
Automatic Combination ARV/Vacuum Valve 4 EA $22,000.00 $88,000.00
Seeding and Mulching 1.0 AC $2,750.00 $2,750.00
Additional DIP Fittings 2,550 LB $22.00 $56,100.00
Silt Fence 1,000 LF $11.00 $11,000.00
Straw Wattles 45 EA $110.00 $4,950.00
Excelsior Matting 40 SY $11.00 $440.00
Stabilization Stone 50 CY $110.00 $5,500.00
Select Backfill 170 CY $44.00 $7,480.00
Construction Entrance 1 EA $5,500.00 $5,500.00
Testing Allowance 1 LS $16,500.00 $16,500.00
Tie-In to WWTP Discharge 1 EA $11,000.00 $11,000.00
Remove Existing 8" Outfall 1 LS $55,000.00 $55,000.00
Remove and Replace Multiport Diffuser 1 LS $82,500.00 $82,500.00
Sub-total $14,384,404.50
Contingency @ ( 10%) $1,438,595.50
Total Estimated Construction Cost $15,823,000.00
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Table 24

Water Supply, Treatment & Disposal Alternative 1 (F/S WTP)

Total Estimated Capital Costs for Project

Total Estimated Construction Cost $ 15,823,000.00
Preliminary Engineering Services
Engineering Report $ 25,000.00
Environmental Information Document $ 10,000.00
NPDES EAA, CORMIX Dilution Model and Permitting $ 110,000.00
Boundary/Topgraphic Site/Route Survey $ 100,000.00
Hydrographic Survey $ 25,000.00
Wetlands Delineation/lUSACE Permitting $ 10,000.00
Test Well and Production Wells
Design and Permitting - Wells $ 45,000.00
Bidding and Negotiation - Wells $ 15,000.00
Hydrogeological and Construction Phase - Wells $ 205,000.00
Design and Permitting - Well Head, Site, Electrical and Raw Water Mains $ 110,000.00
Bidding and Negotiation - Well Head, Site, Electrical and Raw Water Mains $ 20,000.00
Construction Administration - Well Head, Site, Electrical and Raw Water Mains | $ 40,000.00
Construction Observation - Well Head, Site, Electrical and Raw Water Mains $ 90,000.00
WTP, Backwash Handling and Disposal
Geotechnical Investigation $ 15,000.00
Engineering Design, Construction Plans and Specifications $ 700,000.00
Permitting $ 15,000.00
Bidding and Negotiation (3 Contracts) $ 40,000.00
Construction Administration $ 250,000.00
Resident Project Representation (15 months) $ 300,000.00
Operation and Maintenance Manual Preparation $ 40,000.00
Record Drawing Preparation $ 20,000.00
Administrative Costs
Legal Costs $ 10,000.00
Land and Rights-of-Way $ 200,000.00
Permit Fees $ 10,000.00
Total $ 18,228,000.00
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Table 25
Water Supply, Treatment & Disposal Alternative 1 (F/S WTP)
Annual Recurring Costs
Administration and Finance: $507,000.00
Water Supply and Treatment:
Testing $6,440.00
Contracted Services $13,100.00
Chemicals $26,264.00
Supplies and Materials $23,700.00
Utilities $27,500.00
Maintenance and Repair - Buildings $2,500.00
Maintenance and Repair - Equipment $6,900.00
Permit Fees $2,240.00
Miscellaneous $2,956.00
Capital Outlay - Equipment $10,000.00
Capital Outlay - Wells/Pumps $10,000.00
Distribution: $58,000.00
Total Annual Expenses $696,600.00
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2. Total Estimated Nanofiltration WTP Project Costs

Table 26
Water Supply, Treatment & Disposal Alternative 2 (NF WTP)
Estimated Capital Costs for Construction
Item Description Quantity Unit Unit Cost Extended Cost
Well Construction:
Mobilization and Bonding 1 LS $82,300.00 $82,300.00
TW Pilot Hole, Driller's Log and Formation Samples 360 LF $71.50 $25,740.00
TW Gamma and Electric Logs 360 LF $13.20 $4,752.00
TW 12" Pit Casing 40 LF $220.00 $8,800.00
6" Test Well Casing w/ Reducer 250 LF $55.00 $13,750.00
4.5" Test Well Screen 70 LF $220.00 $15,400.00
4.5" Test Well Tailpiece/Cellar 5 LF $82.50 $412.50
Temporary Zone Testing 1 LS $33,000.00 $33,000.00
TW Development and Water Quality Sampling 1 LS $55,000.00 $55,000.00
TW Aquifer Pump Test 6 HR $935.00 $5,610.00
TW Aquifer Recovery Test 0.5 HR $550.00 $275.00
Abandon Lower Pilot Hole with Cement Grout 40 LF $16.50 $660.00
PW Pilot Hole, Driller's Log and Formation Samples 640 LF $82.50 $52,800.00
PW Gamma and Electric Logs 640 LF $22.00 $14,080.00
PW 24" Pit Casing 80 LF $550.00 $44,000.00
10" Production Well Casing 500 LF $165.00 $82,500.00
10" Production Well Screen 140 LF $440.00 $61,600.00
10" Production Well Tailpiece/Cellar 10 LF $385.00 $3,850.00
PW Well Development and Water Quality Sampling 2 EA $60,500.00 $121,000.00
PW Agquifer Pump Test 48 HR $660.00 $31,680.00
PW Aquifer Recovery Test 6.0 HR $275.00 $1,650.00
Temporary Access Matting 300 LF $77.00 $23,100.00
Silt Fence 600 LF $11.00 $6,600.00
Seeding and Mulching 2 EA $6,600.00 $13,200.00
Temporary Ditch Crossing 2 EA $7,700.00 $15,400.00
Site Clearing Allowance 1 LS $11,000.00 $11,000.00
Testing Allowance (Chemical) 3 EA $8,250.00 $24,750.00
Wellhead and Raw Water Main Construction:
Wellhead, Pump, Electrical and Site Improvements 2 EA $357,500.00 $715,000.00
Existing Raw Water Main Tie-In 1 EA $11,000.00 $11,000.00
WTP Tie-In 1 EA $11,000.00 $11,000.00
6" PVC Raw Water Main 400 LF $132.00 $52,800.00
6" RJIDIP Raw Water Main 50 LF $165.00 $8,250.00
10" PVC Raw Water Main 3,850 LF $154.00 $592,900.00
10" RIDIP Raw Water Main 100 LF $242.00 $24,200.00
6" Gate Valve w/ Box 3 EA $3,300.00 $9,900.00
10" Gate Valve w/ Box 1 EA $4,400.00 $4,400.00
Pressure Air Release Valve and Vault 1 EA $11,000.00 $11,000.00
Additional Ductile Iron Fittings 1,500 LB $22.00 $33,000.00
18" Steel Casing (Jack and Bore) 50 LF $715.00 $35,750.00
Stabilization Stone (Trench) 100 CY $110.00 $11,000.00
Class B Rip Rap 20 TN $110.00 $2,200.00
Silt Fence 500 LF $11.00 $5,500.00
Rock Silt Check Dam 5 EA $440.00 $2,200.00
Erosion Control Matting 200 SY $11.00 $2,200.00
Asphalt Pavement Replacement 200 LF $220.00 $44,000.00
Electrical Service Entrance 2 EA $11,000.00 $22,000.00
Testing Allowance 1 LS $11,000.00 $11,000.00
Telemetry Allowance 1 LS $82,500.00 $82,500.00
150 KVA Emergency Standby Generator 1 EA $220,000.00 $220,000.00
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Nanofiltration WTP:

Mobilization and Bonding 1 LS $318,000.00 $318,000.00
Site Work 1 LS $1,170,000.00 $1,170,000.00
Water Treatment Plant 1 LS $2,180,000.00 $2,180,000.00
WTP Equipment (Membrane Pumps, VFDs, Cartridge Filters, Membrane 1 LS $3,750,000.00 $3,750,000.00
Aerator 1 LS $307,000.00 $307,000.00
Yard Piping 1 LS $277,000.00 $277,000.00
Electrical, WTP Generator, and ATS 1 LS $1,895,000.00 $1,895,000.00
SCADA & Telemetry 1 LS $400,000.00 $400,000.00
Testing Allowance 1 LS $105,000.00 $105,000.00
Equipment Allowance 1 LS $75,000.00 $75,000.00
Utility Service Entrance Allowance 1 LS $40,000.00 $40,000.00
Undercut Excavation & Select Backfill 1 LS $40,000.00 $40,000.00
Erosion Control Measures 1 LS $60,000.00 $60,000.00
Waste Concentrate Force Main:

Mobilization and Bonding (3% +/-) 1 LS $68,370.00 $68,370.00
6" PVC C900 Force Main 7,265 LF $137.50 $998,937.50
6" RIPVC C900 Force Main 835 LF $148.50 $123,997.50
6" DIP Force Main 360 LF $198.00 $71,280.00
6" RIDIP Force Main 130 LF $308.00 $40,040.00
12" Steel Casing (Jack and Bore) 100 LF $456.50 $45,650.00
200 LF 6" Fusible PVC Directional Bore 2 EA $66,000.00 $132,000.00
700 LF 10" Fusible PVC Directional Bore 1 EA $352,000.00 $352,000.00
Asphalt Removal and Replacement 310 LF $220.00 $68,200.00
Asphalt Drive Removal and Replacement 520 LF $110.00 $57,200.00
Concrete Drive Removal and Replacement 120 LF $165.00 $19,800.00
Replace RCP Under Driveway 21 EA $1,100.00 $23,100.00
Automatic Combination ARV/Vacuum Valve 4 EA $22,000.00 $88,000.00
Seeding and Mulching 1.0 AC $2,750.00 $2,750.00
Additional DIP Fittings 2,550 LB $22.00 $56,100.00
Silt Fence 1,000 LF $11.00 $11,000.00
Straw Wattles 45 EA $110.00 $4,950.00
Excelsior Matting 40 SY $11.00 $440.00
Stabilization Stone 50 CY $110.00 $5,500.00
Select Backfill 170 CY $44.00 $7,480.00
Construction Entrance 1 EA $5,500.00 $5,500.00
Testing Allowance 1 LS $16,500.00 $16,500.00
Tie-In to WWTP Discharge 1 EA $11,000.00 $11,000.00
Remove Existing 8" Qutfall 1 LS $55,000.00 $55,000.00
Remove and Replace Multiport Diffuser 1 LS $82,500.00 $82,500.00
Sub-total $15,629,004.50
Contingency @ ( 10%) $1,563,995.50
Total Estimated Construction Cost $17,193,000.00
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Table 27

Water Supply, Treatment & Disposal Alternative 2 (NF WTP)

Total Estimated Capital Costs for Project

Total Estimated Construction Cost $ 17,193,000.00
Preliminary Engineering Services
Engineering Report $ 25,000.00
Environmental Information Document $ 10,000.00
NPDES EAA, CORMIX Dilution Model and Permitting $ 110,000.00
Boundary/Topgraphic Site/Route Survey $ 100,000.00
Hydrographic Survey $ 25,000.00
Wetlands Delineation/lUSACE Permitting $ 10,000.00
Test Well and Production Wells
Design and Permitting - Wells $ 45,000.00
Bidding and Negotiation - Wells $ 15,000.00
Hydrogeological and Construction Phase - Wells $ 205,000.00
Design and Permitting - Well Head, Site, Electrical and Raw Water Mains $ 110,000.00
Bidding and Negotiation - Well Head, Site, Electrical and Raw Water Mains $ 20,000.00
Construction Administration - Well Head, Site, Electrical and Raw Water Mains | $ 40,000.00
Construction Observation - Well Head, Site, Electrical and Raw Water Mains $ 90,000.00
WTP, Backwash Handling and Disposal
Geotechnical Investigation $ 15,000.00
Engineering Design, Construction Plans and Specifications $ 900,000.00
Permitting $ 15,000.00
Bidding and Negotiation (3 Contracts) $ 40,000.00
Construction Administration $ 250,000.00
Resident Project Representation (15 months) $ 300,000.00
Operation and Maintenance Manual Preparation $ 40,000.00
Record Drawing Preparation $ 20,000.00
Administrative Costs
Legal Costs $ 10,000.00
Land and Rights-of-Way $ 200,000.00
Permit Fees $ 10,000.00
Total $ 19,798,000.00
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Table 28
Water Supply, Treatment & Disposal Alternative 1 (NF WTP)
Annual Recurring Costs
Administration and Finance: $507,000.00
Water Supply and Treatment:
Testing $6,440.00
Contracted Services $13,100.00
Chemicals $52,528.00
Supplies and Materials $23,700.00
Utilities $49,500.00
Maintenance and Repair - Buildings $2,500.00
Maintenance and Repair - Equipment $20,700.00
Permit Fees $2,240.00
Miscellaneous $2,956.00
Capital Outlay - Equipment $10,000.00
Capital Outlay - Wells/Pumps $10,000.00
Distribution: $58,000.00
Total Annual Expenses $758,664.00
3. Computation of Estimated Future Salvage Values
Table 29
Future Salvage Value Estimations - Water Supply, Treatment & Disposal Alternative 1 (F/S WTP)
Years of Life |Number of Capital Cost
Item Expectancy Units Per Unit Salvage Value
Alt. 1 PW 24" Pit Casing 40 80 $ 550.00 | $ 22,000.00
10" Production Well Casing 40 500 $ 165.00 | $ 41,250.00
10" Production Well Screen 40 140 $ 400.00 | $ 28,000.00
10" Production Well Tailpiece/Cellar 40 10 $ 385.00 | $ 1,925.00
Wellhead, Pump, Electrical and Site Improvements 20 2 $ 357,500.00 | $ -
6" PVC Raw Water Main 60 400 $ 132.00 | $ 35,200.00
6" RIDIP Raw Water Main 60 50 $ 165.00 | $ 5,500.00
10" PVC Raw Water Main 60 3,850 $ 154.00 | $ 395,266.67
10" RIDIP Raw Water Main 60 100 $ 242.00 | $ 16,133.33
Pressure Air Relief Valve and Vault 20 1 $ 11,000.00 | $ -
18" Steel Casing 60 50 $ 715.00 | $ 23,833.33
Telemetry 20 1 $ 82,500.00 | $ -
150 KVA Emergency Standby Generator 20 1 $ 220,000.00 | $ -
Site Work 40 1 $ 570,000.00 | $ 285,000.00
Water Treatment Plant 40 1 $ 1,885,000.00 | $ 942,500.00
WTP Equipment (Filters, Softeners, Face Piping, Valves, Chemical) 20 1 $ 2,775,000.00 | $ -
Brine System 20 1 $ 178,000.00 | $ -
Aeration/Detention Tank 20 1 $ 566,000.00 | $ -
Yard Piping 60 1 $ 277,000.00 | $ 184,666.67
Electrical, WTP Generator and ATS 20 1 $ 1,275,000.00 | $ -
Two (2) Geo-membrane-lined Backwash Waste Settling Basin 20 1 $ 451,000.00 | $ -
Supernatant Pump Station 20 1 $ 550,000.00 | $ -
6" PVC Force Main (SDR 21) 60 7,165 $ 121.00 | $ 577,976.67
6"RIPVC Force Main (SDR 21) 60 820 $ 132.00 | $ 72,160.00
6" DIP Force Main 60 360 $ 198.00 | $ 47,520.00
6" RIDIP Force Main 60 130 $ 308.00 | $ 26,693.33
12" Steel Casing 60 100 $ 456.50 | $ 30,433.33
6" Fusible PVC Directional Bore 60 2 $ 66,000.00 | $ 88,000.00
10" Fusible PVC Directional Bore 60 1 $ 352,000.00 | $ 234,666.67
Total Salvage Value for Water Supply, Treatment & Disposal Alternative 1 (F/'SWTP) = $ 3,036,725.00
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Table 30
Future Salvage Value Estimations - Water Supply, Treatment & Disposal Alternative 2 (NF WTP)
Years of Life |[Number of Capital Cost
Item Expectancy Units Per Unit Salvage Value

Alt. 2 TW 12" Pit Casing 40 40 $ 220.00 | $ 4,400.00
PW 24" Pit Casing 40 80 $ 550.00 | $ 22,000.00
10" Production Well Casing 40 500 $ 165.00 | $ 41,250.00
10" Production Well Screen 40 140 $ 440.00 | $ 30,800.00
10" Production Well Tailpiece/Cellar 40 10 $ 385.00 | $ 1,925.00

Wellhead, Pump, Electrical and Site Improvements 20 2 $ 357,500.00 | $ -
6" PVC Raw Water Main 60 400 $ 132.00 | $ 35,200.00
6" RIDIP Raw Water Main 60 50 $ 165.00 | $ 5,500.00
10" PVC Raw Water Main 60 3850 @ $ 154.00 | $ 395,266.67
10" RIDIP Raw Water Main 60 100 $ 242.00 | $ 16,133.33

Pressure Air Release Valve and Vault 20 1 $ 11,000.00 | $ -
18" Steel Casing (Jack and Bore) 60 50 $ 715.00 | $ 23,833.33

Telemetry 20 1 $ 82,500.00 | $ -

150 KVA Emergency Standby Generator 20 1 $ 220,000.00 | $ -
Site Work 40 1 $ 1,170,000.00 | $ 585,000.00
Water Treatment Plant 40 1 $ 2,180,000.00 | $ 1,090,000.00

WTP Equipment (Membrane Pumps, VFDs, Cartridge Filters, Membrane Skids, 20 1 $ 3,750,000.00 | $ -

Aerator 20 1 $ 307,000.00 | $ -
Yard Piping 60 1 $ 277,000.00 | $ 184,666.67

Electrical, WTP Generator, and ATS 20 1 $ 1,895,000.00 | $ -

SCADA & Telemetry 20 1 $  400,000.00 | $ -
6" PVC C900 Force Main 60 7,265 |'$ 13750 | $ 665,958.33
6" RIPVC C900 Force Main 60 835 $ 14850 | $ 82,665.00
6" DIP Force Main 60 360 $ 198.00 | $ 47,520.00
6" RIDIP Force Main 60 130 $ 308.00 | $ 26,693.33
12" Steel Casing (Jack and Bore) 60 100 $ 456.50 | $ 30,433.33
200 LF 6" Fusible PVC Directional Bore 60 2 $ 66,000.00 | $ 88,000.00
700 LF 10" Fusible PVC Directional Bore 60 1 $  352,000.00 | $ 234,666.67

Automatic Combination ARV/Vacuum Valve 20 4 $ 22,000.00 | $ -
Multiport Diffuser 40 1 $ 82,500.00 | $ 41,250.00
Total Salvage Value for Water Supply, Treatment & Disposal Alternative 2 (NF WTP) = $ 3,653,161.67
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4. Net Present Value of Costs Summary: In-Town WTP Alternatives

Table 31
Net Present Value of Costs Analysis
Water Supply, Treatment & Disposal Alternatives

The "real" discount rate is used from Appendix C of OMB
Discount rate (r) = 5.50% |circular A-94:

http://www.whitehouse.govomb/circulars_a094/a94_appx-c

Number of Years (n)= 20 The planning period is 20 years.

Alternative 1 Alternative 2
Initial Capital Costs (Co)= $ 18,228,000.00 | $ 19,798,000.00
Annual Recurring Costs (C) = $ 696,600.00 $758,664.00
Future Salvage Value (S) = $ 3,036,725.00 | $ 3,653,161.67

Present Value of (n) years of
Annual Recurring Costs = $ 8,324,636.44 | $ 9,066,324.98
[PV=((C)*(1+n)N(n)-1)/r*(1+r)™]

Present Value of (n) year Future
Salvage Value = $ 1,040,773.61 | $ 1,252,044.31
[PW=(S)/(1+i)™"]

Present Value =

[PV=(Co)+PV(C)+PV(S)] $ 25,511,862.83 | $ 27.612,280.67

Based on the Net Present Value of Costs Analysis summarized in Table 31 above, the Filter
Softener Water Supply, Treatment and Disposal Alternate is more cost effective than the
Nanofiltration alternative over the 20-year planning period. The Net Present Value of Costs
for the Alternative 1 — F/S WTP is $25,511,864 which is approximately 92% of the Present
Value of Costs for Alternative 2 — NF WTP. As such, the F/S WTP alternative is considered
to be the most economical of the technologically feasible in-town water supply alternatives.
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B. Non-Monetary Factors

Although, Alternative 1 — F/S WTP appears to be more cost-effective than Alternative 2 — NF
WTP, complete and thorough evaluation includes considerations other than cost alone. A
decision matrix is often utilized to comparatively score various non-monetary parameters for
each alternative to assist in forming the basis for recommendations. Parameters impacting the
selection of the preferred option for the water system could also include factors such as the
following :

e sustainability (future availability and quality) of the raw water supply,

e treatability to primary and secondary drinking water standards,

e residual waste treatment and disposal requirements/NPDES discharge permitting
capability

disinfection byproducts requirements

land requirements

vulnerability due to test well/pilot plant/dilution study results

environmental and permitting concerns

ease of operations

Each of these parameters was assigned a rating from 1 — 9, which represents least to most
favorable. A value of 5 is neutral while values of 1 and 9 represent highly unfavorable and
highly favorable scores, respectively.

A. Aaquifer Sustainability:

In developing a new water supply for the Town of River Bend, the primary concern is locating
a sustainable and abundant supply of good quality ground water that is sufficient for treatment.
Based on the preliminary evaluation conducted by Groundwater Management Associates, the
Lower Castle Hayne Aquifer/Comfort Member appears to offer a more secure long-term water
supply than the current Upper Castle Hayne/River Bend Strata or any of the other groundwater-
supply sources considered in the River Bend area. This area is located a sufficient distance
from the salt water transition zone so that salt water intrusion is not anticipated to be a concern
in the foreseeable future. In addition, the LCHA is less susceptible to surficial contamination
due to its increased depth from the ground surface as compared to the UCHA. The greater
depth provides the added benefit of greater drawdown capability which increases the potential
capacity from a given well. The LCHA is a prolific aquifer in the area of River Bend, and is
currently utilized by the neighboring City of New Bern to the north and Jones County to the
south. It is not believed that brackish water encroachment will be a concern for the UCHA in
the River Bend vicinity for many decades into the future. However, testing of the underlying
Beaufort Aquifer should be integrated into the Test Well program as previously described in
order to provide additional data for confirmation.

Siting and installation of new groundwater wells will require proper approvals and permitting
from NCDEQ DWR Public Water Supply Section, as well as the Groundwater Resources
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Section; however, this is not considered to be an onerous path, and unusual hurdles are not
anticipated.

1. Filter/Softener WTP:

The Greensand Filtration/Zeolite Softening treatment process and the Nanofiltration
treatment process are both capable of treating LCHA/Comfort Member groundwater.
However, the Greensand Filtration/Zeolite Softening WTP process consumes less raw water
than the Nanofiltration WTP process to produce the same quantity of finished water. Given
this, Greensand Filtration/Zeolite Softening scores slightly higher at an 8.

2. Nanofiltration WTP:

Since the Nanofiltration treatment process consumes a greater quantity of LCHA/Comfort
Member groundwater, the Nanofiltration process scores slightly lower than the Greensand
Filtration/Zeolite Softening WTP alternative with a 7.

B. Treatability:

With regard to treatability, two (2) distinct water treatment processes have been evaluated
including associated system improvements. The associated system improvements include: (1)
additional groundwater-supply wells; (2) new transmission mains to transport raw water to the
WTP; and (3) waste handling facilities and force mains to convey treated waste effluent to the
discharge location.

1. Filter/Softener WTP:

The first treatment alternative considered is construction of a new 0.95 MGD WTP utilizing
pressure filtration and ion exchange softening. Pressure filter and zeolite softener treatment
technology is a proven and reliable method for removal of minerals and hardness. A
drawback to this treatment process is its inability to remove organic precursors that form
disinfection byproducts (DBP) following contact with chlorine. Two alternates that can be
incorporated into a Filter/Softener WTP design are (1) the use of chloramines for the residual
disinfectant, or (2) the addition of anionic resin pressure vessels for total organic carbon
reduction.  Transition from the existing chlorine disinfection system to chloramines
disinfection is the most cost-effective of these options, and is included with the
Filter/Softener cost estimate previously presented. Chloramines disinfection involves the
addition of chlorine followed by ammonia to form a very stable disinfectant with a longer
effective life that helps to curtail the formation of DBPs.

The F/S alternative including chloramines disinfection scores an 8 as a tried and tested
treatment method commonly utilized in the region.
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2. Nanofiltration WTP:

The second treatment alternative considered is construction of the 0.95 MGD utilizing
nanofiltration membrane technology. Benefits associated with the nanofiltration treatment
process include (1) elimination of the chlorides backwash since softener regeneration is not
required, and (2) organics and hardness are removed, eliminating the issues associated with
disinfection byproducts. Although chlorides are eliminated from the waste concentrate
stream, that may be considered detrimental as the fresh concentrate stream could be
introduced into brackish receiving waters.

A concern related to nanofiltration is the substantive cost associated with pre-treatment if iron
concentrations are higher than anticipated. The iron concentration in the Lower Castle Hayne
Aquifer/Comfort Member can be quite variable depending on location. Until specific water
quality testing is conducted from a test well sample drawn from the Lower Castle Hayne
Aquifer, the specific iron concentration is unknown. If the iron concentration is elevated, then
iron filters may be required in advance of the nanofiltration membranes which can add
significant cost to this alternative. The concentration of iron in River Bend’s existing Upper
Castle Hayne/River Bend Strata wells is fairly low. In addition, the iron concentration in the
Jones County Lower Castle Hayne/Comfort Member wells is quite low. Given this
information, we anticipate that the iron concentration in new LCHA wells for River Bend will
not require iron filter pretreatment, and that a standard cartridge filter will be acceptable. The
cost of iron pre-filters is not included in the nanofiltration cost estimates, as we anticipate that
they will not be required. However, this cannot be known for certain until test well
construction, sampling and testing are complete.

The NF alternative also scores an 8 due to its ability to remove iron, DBP organic precursors,
and hardness albeit while discharging fresh concentrate to a brackish receiving water.

C. Residual Waste Treatment and Disposal/NPDES Permitting:
1. Filter/Softener WTP:

The F/S WTP is anticipated to generate precipitated iron and manganese from filter backwash
and chlorides from softener regeneration. The backwash waste treatment system will consist
of dual geomembrane lined settling basins, associated supernatant pump station, effluent
force main, and NPDES permitted discharge.

Three (3) discharge options have been previously discussed:

e Short-term discharge to the existing sanitary sewer system,

e Discharge to Plantation Canal,

e Discharge to a common WTP/WWTP diffuser into the Trent River.

The optimal long-term solution, and most expensive, that is believed to have the most

favorable opportunity for permitting is the common WTP/WWTP outfall and diffuser into
the Trent River. This places the WTP discharge into a larger brackish waterbody where
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dilution of waste constituents can be achieved via a regulatory mixing zone comprising a
relatively small footprint. Permitting further downstream in a large waterbody is typically
perceived more favorably by the NPDES Unit. An Engineering Alternatives Analysis,
CORMIX dilution model and application will be required to confirm proper dilution of the
most limiting waste constituent to gain approval for the increased discharge flow.

It might be possible to obtain a discharge permit into Plantation Canal; however, further
investment would be required by the Town to gain greater certainty. Asa minimum, the Town
would need to request speculative limits from the NCDEQ NPDES Unit, potentially followed
by preparation of an Engineering Alternatives Analysis, CORMIX dilution modeling, and
permit application. This location would appear superior to the currently permitted discharge
locations for the existing WTPs since they are both tributary to Plantation Canal in smaller
water bodies. However, Plantation Canal would likely be ruled out as a viable alternative if
the NPDES Unit required dilution modeling due to its limited flushing capability.

Connection to the existing sanitary sewer system could be considered a short-term solution if
insufficient funds are available to pursue one of the other alternatives. There are disadvantages
over the long-term related to available WWTP capacity, potential degradation of WWTP
infrastructure, and potential impact to the activated sludge process. This is the least expensive
of the readily available options, but would require the Town give up the current NPDES
discharge permit without a new discharge permit in place.

The F/S alternative scores a favorable 6 because a new NPDES permit can likely be obtained,
albeit, the specific location is not yet known.

2. Nanofiltration WTP:

The reject stream from the NF WTP will consist of concentrated groundwater. The NF waste
concentrate, however, will be freshwater since the raw water is fresh and no brine regenerant
is required with softening membranes. The waste discharge capacity of the NF WTP is
approximately twice the amount as that of the F/S WTP. The membrane feed pumps would
be sized to provide sufficient total dynamic head to drive the concentrate water from the
membrane skids to the discharge location without the requirement for further treatment or
intermediate pumping. Handling of the concentrate would consist of an effluent force main
with discharge to one of the potential NPDES permitted locations described above. An
Engineering Alternatives Analysis, CORMIX dilution model and application will be required
to reflect proper dilution of the most limiting waste constituent to gain approval for the
increased discharge flow.

The NF alternative scores a 5 given that freshwater will ultimately discharge into the brackish
receiving waters of the Trent River which could present an additional challenge to gaining
proper dilution and a permit.
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D. Disinfection Byproducts Requirements:
1. Filter/Softener WTP:

A conventional F/S WTP does not incorporate the capability to remove organic precursors
that are typically present in the raw water supply of the Lower Castle Hayne Aquifer. In the
presence of chlorine, organics present in the raw water can form disinfection byproducts
(DBPs) such as Trihalomethanes and Haloacetic Acid. Formation of these DBPs becomes
problematic when their concentrations exceed the regulatory thresholds. Chloramines is a
proven disinfection technology, and it is the alternate that is recommended for incorporation
into the Filter/Softener WTP design to reduce DBP production. Chloramination is used
locally in the City of New Bern which draws from the LCHA and also utilizes the F/S
treatment process. Chloramination is a relatively inexpensive addition to the treatment
system. It has the capability to successfully control DBPs, but can increase operational
complexity and require greater attention to detail than membrane WTP options.

The chloramine disinfection option for the F/S alternative scores a 7 since it is a proven method
that can effectively control disinfection byproducts within the distribution system.

2. Nanofiltration WTP:

Nanofiltration membranes have a small enough pore space to remove organics from the raw
water. As such, formation of DBPs is not a concern, and chlorine can continue to be utilized
as the primary and residual disinfectant. Relative to DBP concerns, the NF WTP alternative
receives a highly favorable score of 9.

E. Land Requirements:
1. Filter/Softener WTP:

For this alternative, the new WTP will be located on the site recently purchased by the Town
of River Bend located immediately west of the John R. Kirkland Public Works Facility and
the 300,000-gal Elevated Storage Tank.

A preliminary evaluation, including environmental and permitting considerations for the
proposed WTP site, were discussed in the Land Acquisition Site Evaluation Report (LASER)
included as Appendix K. The assessment indicated the 4.5-acre site was suitable to
accommodate development of a new Water Treatment Plant for the Town of River Bend. In
addition, the site appeared to accommodate the expected requirements for the WTP based on
the preliminary size, layout and data that was available. As with any site to be considered for
development of a municipal WTP, there were positive, negative and neutral characteristics and
considerations.

The following were considered to be positive characteristics and considerations for the
property under consideration:

60



River Bend Water Supply Study September, 2024

e site location and accessibility are favorable relative to other municipal facilities, utility and

roadway infrastructure,

no previous development or site contamination is apparent on or near the property,

zoning/setback requirements do not appear to be problematic.

topographic relief is favorable for site drainage,

the site is not subject to flooding,

e there is no critical habitat designated within the property for endangered or threatened
species.

Alternately, the following were considered to be negative characteristics /considerations:

e site clearing and grubbing will be required to accommodate development,

e approximately a foot of soil will likely need to be replaced due to clearing and grubbing
operations.

Finally, neutral characteristics and considerations included the following items:

e near surface soils appear acceptable for construction although an additional geotechnical
investigation is required for foundation design purposes,

e asmall quantity of wetlands exists on the site, but can be accommodated through regulatory
permitting processes,

e the stream is not considered to be jurisdictional which eliminates a potential 50-feet buffer;
however, confirmation is required.

On the whole, the positive and neutral aspects for development of this site were considered to
outweigh the negative, which were somewhat minimal. As such, the 4.5-acre parcel was
subsequently purchased by the Town of River Bend with the approval of NCDEQ DWI
following submittal of the LASER and Phase | Environmental Assessment.

This site is ideally located for further development of a new wellfield. Two (2) additional
well sites will be required; however, the proposed locations are on properties already owned
by the Town. In addition, a number of easements may be required to allow installation of
raw water transmission mains, as well as a treated waste effluent force main and discharge.
The F/S alternative and associated treatment requirements score a 7 as favorable.

2. Nanofiltration WTP:

The Nanofiltration alternative can also make use of the same 4.5 acre site already owned by
the Town, as well as the two (2) proposed well sites. Similar effort will be required to obtain
easements for the raw water transmission mains, waste concentrate force main, and effluent
discharge. The NF alternative also scores a favorable 7.

F. Study Vulnerabilities:

The well, treatment and waste disposal alternatives require additional testing and permitting
prior to detailed planning, design and implementation. Significant efforts are required to
perform test well studies, pilot plant treatability studies, and CORMIX dilution modeling
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studies to validate recommendations and determine design parameters. As such some of the
treatment alternatives are more susceptible to modifications than others. Such modifications
that could impact the viability and cost of the alternative.

1. Filter Softener WTP:

The Filter Softener alternative to a large degree is proven. It is being utilized successfully to
treat groundwater from the same aquifer in the City of New Bern and Jones County.
However, a test well will be required to confirm the water quantity and quality, which will
drive the final number and location of wells, raw water mains, pump sizes, etc. Likewise, a
CORMIX dilution model study will drive decisions regarding acceptability of a discharge
location and force main routing for a NPDES discharge permit. There is more data available
currently regarding the F/S alternative than any other alternative; however, disinfection
byproducts requirements remain with this alternative. Given the track record and available
data for this alternative, it receives a score of 8.

2. Nanofiltration WTP:

The Nanofiltration alternative introduces greater uncertainty than the F/S option. Not only
are the test well studies and CORMIX dilution modeling required, but a pilot plant study will
also be required to confirm the expected performance and design parameters associated with
the NF membranes. The NF alternative receives a less favorable score of 4 due to the
decreased certainties that exist prior to the performance of pilot studies.

G. Environmental/Permitting Concerns:
1. Filter Softener WTP:

Development of this alternative results in a project that is somewhat similar to the existing
River Bend WTPs except that softening will be incorporated. WTP capacity will be limited
to the total existing capacity of the two (2) existing WTPs. New well sites and transmission
improvements will be required, and a treated waste effluent force main will need to be
extended to a NPDES permitted discharge location. The following permits are anticipated:
USACE Nationwide 58 Permit

401 Water Quality Certification — NCDEQ DEMLR,

Approval of Plans and Specifications — NCDEQ DWR PWSS,

Erosion and Sedimentation Control Permit - NCDEQ DEMLR,

State Stormwater Permit — NCDEQ DEMLR,

Compliance with Neuse River Riparian Buffer Rules - NCDEQ DWR

CAMA General Permit — NCDEQ DCM,

Sewer Extension Permit — NCDEQ DWR

NPDES Discharge Permit — NCDEQ DWR NPDES,

NCDEQ DWR Authorization to Construct
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Environmental issues or concerns will have to be addressed as they arise during the design and
permitting process; however, none are anticipated that are considered insurmountable. This
alternative is scored a 6 relative to environmental concerns.

2. Nanofiltration WTP:

From an environmental and permitting perspective, the Nanofiltration alternative is
practically identical to the F/S alternative. As such, environmental concerns are very similar.
However, the NF alternative will produce a greater volume of fresh waste concentrate which
may not be perceived as favorable for discharge into the brackish receiving waters of the
Trent River. The NF alternative receives a neutral score of 5.

H. Ease of Operation:
1. Filter Softener WTP:

The Filter Softener WTP is a very common type of water treatment technology which is
similar in many ways to the Town’s current pressure filter WTPs. A softening process will
be incorporated, and chloramines disinfection will likely be required. Although the
chloramines modification is commonly utilized for residual disinfection in many eastern
North Carolina water systems, it is less forgiving than chlorine disinfection. It requires
diligence to ensure that sufficient chloramine residual is present in the distal portions of the
distribution system to ensure that nitrification does not occur. A system “burn out” is
performed on an annual basis for a several week period. This requires conversion to chlorine
disinfection and performing systemwide flushing to ensure that nitrification does not gain a
foothold in the distribution system; however, for a Town of the size of River Bend, this
modification should not be daunting to operate. River Bend has operational staff who are
familiar with operations of a similar type plant. As such, the F/S alternative is scored as a
neutral 5.

2. Nanofiltration WTP:

Membrane treatment plants are generally recognized to be easier operationally than F/S
WTPs. However, the River Bend operators are not familiar with the operations of this type
WTP. As such, this option is scored as a 4.

I. Social Impact:

All of the water customers in River Bend stand to benefit from any of the treatment
improvements alternatives selected. However, there will always be individuals and/or
communities who are more or less directly or indirectly impacted by development of a new
water treatment plant.

1. Filter Softener WTP:

The F/S WTP alternative usually incorporates a forced draft aerator as an initial step toward
reducing hydrogen sulfide and precipitating soluble iron and manganese in the raw water.
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At times, depending on the concentration of hydrogen sulfide in the groundwater, mild odors
can emanate from the WTP site. Additionally, the F/S WTP requires treatment of the filter
backwash and softener regeneration waste prior to discharging the effluent supernatant. The
treatment involves dual geomembrane lined settling ponds to promote a quiescent
environment to encourage precipitated iron and manganese to settle out. At times, these
ponds may be referred to as lagoons which can have a poor connotation relative to odor, i.e.
hog lagoon. However, there is no odor associated with a backwash waste holding pond.
There are existing residential homes located in the near vicinity of the proposed WTP site,
and there are likely to be more constructed in the future. Misinformation or a lack of
complete understanding can sometimes lead to opposition of WTP construction near one’s
residence. Similarly, at times, objections might be raised by local homeowners or residents
to the location of the effluent supernatant discharge from the WTP. However, these
discharges are regulated via NPDES permit to minimize impact to receiving waters and
aquatic life. In general, the F/S WTP is a quiet, nonobtrusive workhorse that receives a
favorable score of 6 for social impact.

2. Nanofiltration WTP:

The Nanofiltration WTP could be slightly better received than the F/S WTP option since it
includes an odor control system to augment the hydrogen sulfide stripping tower. In addition,
there is no additional treatment step required for the soluble waste concentrate. The NF WTP
alternative would still contend with potential objections related to its NPDES permitted
discharge. On the whole, it receives a slightly more favorable score of 7.

J. Non-monetary Factor Summary:

Greensand filtration with ion exchange softening is a long-standing and proven groundwater
treatment technology that has a significant history and continued presence in eastern North
Carolina. It is being utilized successfully for the Lower Castle Hayne Aquifer/Comfort
Member just a few miles north and south of River Bend along Hwy 17 BUS in the City of
New Bern and Jones County. A high level of confidence exists regarding its successful use
for the Town of River Bend.

Nanofiltration and other similar membrane treatment processes are becoming much more
common in eastern North Carolina, and are quite operator friendly. Due to the increased cost
of membrane systems they are typically utilized in areas where the groundwater is brackish
or may transition due to saltwater intrusion. Reverse Osmosis membrane systems are utilized
for brackish and salty groundwater, while nanofiltration systems are more likely to be utilized
for fresh groundwater supplies that might experience future salt water intrusion.
Nanofiltration is successfully utilized by the Craven County Water Department on the east
side of the County where the Middle Castle Hayne Aquifer/Spring Garden Member is more
susceptible to brackish water intrusion.

Environmental and permitting considerations for the proposed WTP site are practically
identical to those discussed for the Filter/Softener WTP alternative.
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The following are considered to be positive characteristics and considerations for nanofiltration
treatment process:

nanofiltration plants are becoming more common,

no unique or unusual permitting requirements,

less expensive cartridge filters can be utilized in lieu of iron filters when raw water iron
concentrations are low,

nanofiltration membranes provide softening without the need for brine regenerant as
hardness ions are removed from the permeate,

contaminants within the concentrate stream are kept in solution for final disposal and no
additional waste treatment is required.

Alternately, the following are considered to be negative characteristics /considerations:

more expensive iron filters are required for pretreatment when raw water concentrations
are high,

the cost to design and construct a nanofiltration plant is greater than a comparably sized
filter/softener plant,

electrical costs tend to be greater due to the high pressure required to drive the permeate
flux across the membranes.

For the River Bend WTP, there are no overriding concerns associated with the nanofiltration
process. Nanofiltration, rather, is not considered as favorable as the Filter/Softener process
due to the expected availability of the fresh groundwater supply from the Lower Castle
Hayne Aquifer/Comfort Member that does not appear jeopardized in the near-term by
saltwater intrusion. Additionally, the nanofiltration process is more expensive than the
Filter/Softener process.

K. Decision Matrix:

Table 32 is a composite decision matrix that summarizes and compares the relative favorability
of each alternative based on the parameters described above. The decision matrix is a useful
tool in providing an objective recommendation.
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VII.

Table 32
Decision Matrix for In-Town Water Supply, Treatment and Disposal
Alternatives
Parameter Alt. 1- Alt 2. -
F/S NF
Sustainability (Aquifer) 8 7
Treatability 8 8
Residual Waste Disposal/NPDES Permitting 6 5
DBP concerns 7 9
Land Requirements 7 7
Study Vulnerabilities 8 4
Environmental/Permitting Concerns 6 5
Operational Ease 5 4
Social Impact 6 7
Cost of Implementation 5 4
Total 66 60

Based upon the results of this decision matrix, the Filter/Softener WTP alternative received the
highest and most favorable score. In addition, it is the more affordable alternative based on
the Present Value of Costs Analysis. If River Bend chooses to move forward with design,
permitting and construction of a new in-town WTP, the recommended long-term water supply
alternative is to design and construct a single new Filter/Softener WTP as described in Tables
23, 24 and 25 above. This alternative includes construction of a new Lower Castle Hayne
Aquifer wellfield with raw water transmission mains to supply the new WTP site. Filter
backwash and softener regeneration waste would be treated in dual geomembrane-lined
settling basins with a supernatant pump station and force main to discharge into a combined
WTP/WWTP multiport diffuser in the Trent River.

If the Town is unable to secure sufficient funding for all portions of this alternative, the Town
could realize some savings by rehabilitating the existing Upper Castle Hayne Aquifer wells
and installing raw water mains to the new WTP site. Similarly, the Town as a short-term
solution could discharge the treated backwash and softener regeneration waste to the existing
sanitary sewer collection system to combine with the existing treated WWTP discharge to the
Trent River.

BULK WATER ALTERNATIVES & TRANSMISSION REQUIREMENTS

Other water supply alternatives could also be available to the Town of River Bend beyond the
in-town WTP options evaluated above. Specifically, this includes purchasing potable drinking
water in bulk from a neighboring system. Several public water systems are located in near
proximity to the Town of River Bend. These include the City of New Bern, Jones County
Regional Water System and Craven County Water Department.
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This section of the Water Supply Study includes a User Rate Impact Analysis to compare user
charge requirements for the In-Town WTP alternatives against a Bulk Water Supply
Alternative. The evaluation was conducted on an “equivalent user” basis to convert
commercial and institutional users to equivalent residential users. Table 33 indicates that the

Town’s

approximately 1,816 equivalent residential users.

1,497 actual residential, commercial and institutional customers equate to

Table 33
Town of River Bend
Equivalent Number of Residential Customers

Objective: Determine the equivalent number of residential customers based on total
consumption from all uses.

Total No. of

Equivalent Equivalent

Total Metered |Metered Average No. of Residential

No. Average Use Use per Residential Users at 96

Type of Use *| Customers * (MGD) * Customer (gpd) | Customers gpd/user

Residential 1483 0.1426 96 1483 1483
Commercial 13 0.02 1538 16 208
Institutional 1 0.012 12000 125 125
Total Number of Equivalent Residential Customers = 1816

* Data from River Bend 2023 Local Water Supply Plan

A. Town of River Bend Residual User Charge Rate Requirements

If the Town purchases water in bulk from a neighboring water system, a portion of the Town’s
recurring costs associated with water supply and treatment will no longer be required.
However, the Town will still need to continue operating its water distribution system. As such,
the Town will continue to incur costs associated with administration and operations of the
water storage and distribution systems. Table 34 includes an evaluation and summary of the
Town’s budget to estimate the existing administrative and operational costs that are required
even if their wells and water treatment plant are replaced by purchasing from a bulk water
provider. The evaluation indicates that approximately 91% of the overall expenses associated
with operating the water distribution system will still be required.
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Table 34
Water Fund

Town of River Bend

Based on 2024-25 Actual Budget

Objective: Estimate how much of the current Water Fund Budget is still required to cover expenses if the
Town ceased operating their own WTP.

Iltem No.

Account Activity

398
399
298
299
330
351
352
430
496
499
550
580
595

Distribution

Administration and Finance

Water Supply and Treatment

Testing

Contracted Services

Chemicals

Supplies & Materials

Utilities

Maintenance & Repair - Buildings
Maintenance & Repair - Equipment
Building & Equipment Rental
Permit Fees

Miscellaneous

Capital Outlay - Equipment

Capital Outlay - Grounds & Buildings
Capital Outlay - Wells/Pumps
SUBTOTAL

TOTAL BUDGET

Estimated
Percent Estimated
Current Reduction if No Budget if
Budget WTP * No WTP
$507,000 0% $507,000
$9,200 90% $920
$6,550 90% $655
$13,132 90% $1,313
$15,800 90% $1,580
$11,000 90% $1,100
$2,500 90% $250
$4,600 90% $460
$0 100% $0
$2,240 50% $1,120
$1,478 0% $1,478
$0 100% $0
$2,500 100% $0
$0 100% $0
$69,000 $8,876
$58,000 0% $58,000
$634,000 $573,876

90.52%

[use 019

their own WTP.

Approximately 91 percent of the current Water Fund budget is still required if the Town no longer operated

As such, approximately 91% of the revenue generated by the current water rates will still be
required. Based on the size of the current customer base, current average water sales and
current average collections rate, the average monthly water bill per customer would be $25.08

per Table 35.
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In addition to the costs required to continue operating the Town’s distribution system, the
Town’s user rates will be increased by the cost to purchase water in bulk, as well as any capital
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improvements required to fund transmission improvements between the bulk supplier’s system
and the Town of River Bend.

B. City of New Bern

An alternate to designing and constructing a new water treatment facility for the Town of
River Bend is to consider purchasing bulk treated water supplied by the City of New Bern.
The City’s WTP produces a high-quality drinking water, and its distribution system includes
an 8” water main that extends along US Hwy 17 BUS past the River Bend corporate limits,
as well as another 8” water main that extends somewhat parallel along Rocky Run Road.

The City of New Bern is currently working toward design and installation of transmission
and elevated water tank improvements to serve the western side of their service area. This
western loop and elevated tank will connect from the US Hwy 70/NC Hwy 43 Interchange
to the Trent Creek Road/ Bus Hwy 17 intersection. Installation of these water system
improvements is expected to be complete within the next two years. Those improvements
will improve the capability for New Bern to supply a community like River Bend.

1. Emergency Interconnect

Based on preliminary hydraulic evaluation, the existing 8 water mains, including the New
Bern western elevated storage tank and transmission improvements, appear capable of
supplying the current average day demand with reduced pressures, but insufficient to supply
the current maximum day demand and fire flow. As such, interconnection with the City of
New Bern’s water system could be an asset to the Town of River Bend for purposes of an
emergency interconnection, but not as a long-term water supply source unless additional
transmission improvements are made.

The City of New Bern has previously indicated a willingness to allow an emergency
interconnect between the two (2) independent systems. {See Appendix P - Emergency
Interconnect Plan and Agreement.}

The total estimated project cost for an emergency interconnect is $499,000.00 as indicated
in Tables 36 and 37 below:

70



River Bend Water Supply Study

September, 2024

Table 36
Emergency Interconnect with City of New Bern
Estimated Capital Costs for Construction

Item Description Quantity Unit Unit Cost Extended Cost
Mobilization and Bonding 1 LS $12,500.00 $12,200.00
6" Compound Meter Station w/ Associated Piping, Valves, etc. 1 LS $154,000.00 $154,000.00
Clearing and Site Work 1 LS $11,000.00 $11,000.00
6" PVC Water Main 520 LF $125.00 $65,000.00
8" PVC Water Main 400 LF $135.00 $54,000.00
8" RIDIP Raw Water Main 60 LF $200.00 $12,000.00
6" Gate Valve w/ Box 3 EA $3,300.00 $9,900.00
8" Gate Valve w/ Box 1 EA $3,800.00 $3,800.00
8" Tapping Tee and Valve w/ Box 1 EA $15,750.00 $15,750.00
Additional Ductile Iron Fittings 2,000 LB $22.00 $44,000.00
Thrust Collar 2 EA $5,200.00 $10,400.00
Asphalt Pavement Replacement 30 LF $220.00 $6,600.00
Silt Fence 100 LF $11.00 $1,100.00
Rock Silt Check Dam 2 EA $440.00 $880.00
Electrical Service Entrance 1 EA $11,000.00 $11,000.00
Testing Allowance 1 LS $5,500.00 $5,500.00
Sub-total $417,130.00
Contingency @ ( 10%) $41,870.00
Total Estimated Construction Cost $459,000.00
Table 37
Emergency Interconnect with City of New Bern
Total Estimated Capital Costs for Project

Total Estimated Construction Cost $ 459,000.00
Engineering Services**

Boundary/Topgraphic Site/Route Survey $ 10,000.00

Design and Permitting $ 15,000.00

Informal Bidding $ 5,000.00

Construction Administration/Part-time Inspection $ 10,000.00
Total $ 499,000.00

2. Bulk Water Supply User Charge

Jordan Hughes, City of New Bern Public Utilities Director, was approached to determine the
feasibility, willingness and preliminary estimate of costs to supply drinking water to the
Town. The City of New Bern certainly has the available capacity to serve the Town of River
Bend, and Mr. Hughes believes that the City would be very willing to serve as a bulk supplier
to sell water to the Town. Mr. Hughes has indicated that a reasonable preliminary estimate
of the charges would be no greater than 150% of the current “In-City” water rates. For the
purposes of this evaluation, 150% will be utilized for preliminary estimates.

The average daily consumption based on the Town’s 2023 LWSP is approximately 174,600
gpd based on 1,816 “equivalent user” customers. This equates to approximately 96
gpd/customer.

The City of New Bern’s current Water Rates schedule is attached as Appendix Q. The
following rates are applicable for customers located inside the City of New Bern:
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Readiness to Serve Charge — 6” Water Meter = $1,210.23
Consumptive Charge = $3.103 per 1,000 gallons (under 10,000 gallons)
Consumptive Charge = $4.09 per 1,000 gallons (over 10,000 gallons)

On this basis, the estimated average monthly water bill per equivalent user at current average
day consumption equals $18.67 computed as indicated in Table 36.

Table 38
Estimate Bulk Water Charge - City of New Bern

Objective: Estimate Bulk Water Charge per residential equivalent user if River Bend purchased bulk water from the
City of New Bern.

Current Consumption = 174,600 gpd (metered sales)
Equivalent No. of Residential Customers = 1,816

Average Consumption/day/equivalent customer = 96 gpd/equivalent customer
Average Consumption/year/equivalent customer = 35,040 gallyear/equivalent customer
Average Consumption/mo/equivalent customer = 2920 gal/mo/equivalent customer

Bulk Water Charge - New Bern:

Readiness to Serve (6" Master Meter) = ($1,210.23 x 1.50) x 12/365 $59.68 /day
Consumptive Charge (First 10,000 gallons) = $3.03 x 1.50 x 10 = $45.45 /day
Consumptive Charge Over 10,000 gallons) = $4.09 x 1.50 x 164.6 = $1,009.82 /day

$1,114.95 /day

| $18.67 /mo/equivalent customer

The estimated average monthly charge per equivalent user to purchase bulk water from the City of New Bern is
$18.67.

This estimated cost excludes debt service for any required transmission and interconnection
capital improvements and other required distribution system operation, maintenance and debt
costs.

In order for the City to serve as a reliable source of water supply to River Bend, transmission
and interconnection requirements must also be considered. In order to provide a comparable
future water supply solution, an interconnect with the City of New Bern would need to supply
a future maximum day demand in River Bend equal to 0.95 MGD. Preliminary hydraulic
modelling indicates that the extension of a large diameter transmission main from the Trent
Creek Road/Bus Hwy 17 intersection to the River Bend 100,000-gallon elevated storage tank
is incapable of meeting future maximum day demand and fire flow conditions at appropriate
residual pressures. As such, a booster pump station and transmission main would likely be
required between the City’s new western elevated storage tank to the River Bend elevated
tank. {See Appendix R.} Unless the Town of River Bend is willing to pay for these
improvements to the New Bern and River Bend water systems through fund balance or grant
funds, additional debt service would be generated to repay a new loan to cover the costs of
these capital improvements. The cost for this additional debt service would also increase the
user rates for River Bend customers.
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The estimated project cost for required transmission improvements to interconnect the Town
of River Bend’s water system to the City of New Bern as a permanent bulk water supplier is

estimated at $5,113,000 as indicated in Tables 39 and 40 below:

Table 39
Bulk Water Supply Interconnect with City of New Bern

Estimated Capital Costs for Construction

Item Description Quantity Unit Unit Cost Extended Cost

Mobilization and Bonding 1 LS $109,000.00 $109,000.00
Packaged Booster Pump Station 1 LS $528,000.00 $528,000.00
Booster Pump Station Generator & Electrical 1 LS $368,500.00 $368,500.00
SCADA and Telemetry 1 LS $82,500.00 $82,500.00
Site Work 1 LS $149,050.00 $149,050.00
6" Compound Meter Station w/ Associated Piping, Valves, etc. 1 LS $154,000.00 $154,000.00
10" PVC C900 Water Main 9,245 LF $143.00 $1,322,035.00
10" RJPVC C900 Water Main 1,030 LF $220.00 $226,600.00
10" DIP Water Main 180 LF $198.00 $35,640.00
10" RIDIP Water Main 45 LF $308.00 $13,860.00
10" Gate Valve w/ Box 5 EA $7,700.00 $38,500.00
18" Steel Casing (Jack and Bore) 65 LF $715.00 $46,475.00
400 LF 10" Fusible PVC Bore Under US 17 BUS 1 LS $200,200.00 $200,200.00
Tap and Tie-in to Existing 8" Water Main 2 EA $11,000.00 $22,000.00
Tap and Tie-in to Existing 10" Water Main 1 EA $13,200.00 $13,200.00
Asphalt Pavement Removal and Replacement 120 LF $220.00 $26,400.00
Gravel Drive Removal and Replacement 325 LF $38.50 $12,512.50
Asphalt Drive Removal and Replacement 330 LF $110.00 $36,300.00
Concrete Drive Removal and Replacement 360 LF $165.00 $59,400.00
Concrete Curb & Gutter Removal and Replacement 50 LF $132.00 $6,600.00
Decorative Brick Wall Removal and Replacement 4 EA $4,400.00 $17,600.00
Replace RCP Under Driveway 46 EA $1,100.00 $50,600.00
Manual Air Release Valve and Vault 5 EA $6,600.00 $33,000.00
Seeding and Mulching 1.5 AC $2,750.00 $4,125.00
Additional Ductile Iron Fittings 5,700 LB $22.00 $125,400.00
Silt Fence 1,200 LF $11.00 $13,200.00
Straw Wattles 55 EA $110.00 $6,050.00
Excelsior Matting 50 Sy $11.00 $550.00
Stabilization Stone 50 TN $110.00 $5,500.00
Select Backfill 215 CY $44.00 $9,460.00
Construction Entrance 1 EA $5,500.00 $5,500.00
Testing Allowance 1 LS $11,000.00 $11,000.00
Electrical Service Entrance 1 LS $11,000.00 $11,000.00
Sub-total $3,743,757.50
Contingency @ ( 10%) $374,242.50
Total Estimated Construction Cost $4,118,000.00
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Table 40

Bulk Water Supply Interconnect with City of New Bern

Total Estimated Capital Costs for Project

Total Estimated Construction Cost $ 4,118,000.00
Engineering Services
Engineering Report $ 10,000.00
Environmental Informaiton Document $ 10,000.00
Boundary/Topgraphic Site/Route Survey $ 85,000.00
Geotechnical Investigation $ 10,000.00
Wetlands/USACE Permitting $ 10,000.00
Engineering Design, Construction Plans and Specifications $ 295,000.00
Permitting $ 10,000.00
Bidding and Negotiation $ 15,000.00
Construction Administration $ 200,000.00
Resident Project Representative (12 months) $ 240,000.00
Record Drawing Preparation $ 10,000.00
Administrative Costs $ 5,000.00
Legal Costs $ 10,000.00
Land and Rights-of-Way $ 75,000.00
Permit Fees $ 10,000.00
Total $ 5,113,000.00

Of the transmission improvements cost indicated above, approximately $2,814,000 are
improvements required to the City of New Bern distribution system while the remaining
$1,300,000 are improvements required to the Town of River Bend distribution system.

If the Town of River Bend utilizes the N.C. Special Appropriation funds to pay the capital
improvements costs for the transmission and interconnection to both the New Bern or River

Bend systems, then there would be no new debt service to be repaid.

Under those

circumstances, the estimated monthly utility charge is approximately $43.76 per month per
equivalent customer which is the sum of $25.08 River Bend charge plus $18.67 bulk water

charge as depicted in Table 41 below.
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If, however, the N.C. Special Appropriation cannot be used to pay for the transmission and
interconnection costs for New Bern and River Bend, then the Town may need to borrow
some or all of the money and repay it over a period of time. Assuming the worst case, that
$5,113,000 is borrowed to finance the cost of the capital improvements through a 20-year
Division of Water Infrastructure low interest loan at 3.25% half-market-rate interest, the first
year’s annual debt service is approximately $421,823 which equates to approximately $19.36
per month per customer. As such, the total estimated monthly cost to purchase drinking
water from the City of New Bern under this circumstance is approximately
$63.11/month/equivalent user.

C. Craven County Water Department

Craven County operates a 3.0 MGD groundwater treatment plant located in the eastern part
of the County at 530 Lewis Farm Road that began operation in October, 2017. Raw water to
the WTP is supplied by 8 wells that draw water from the Middle Castle Hayne Aquifer/Spring
Garden Member. In addition, the County has 5 Black Creek Aquifer wells located in the
western part of the County near Cove City and Fort Barnwell. The capacity from these wells
have been reduced by 75% due to the Central Coastal Plain Capacity Use Area (CCPCUA
rules). The systems operate somewhat independently, but interconnected by a Booster Pump
Station and transmission main located at Lawson Creek Park adjacent to the Trent River.
The Pump Station originally supplied water beneath the River from the west to the east, but
after startup of the WTP and reduction in the Black Creek well supply, flow has been reversed
from east to west.

The water treatment process is nanofiltration membrane skids with cartridge filters and
chemical addition for pH adjustment, corrosion control and disinfection. The treatment plant
can be expanded to produce 5.0 MGD of finished water.

The WTP includes a one million-gallon GST for storage of finished water and two 150 HP
high service pumps. Ten (10) chemical storage tanks are provided for storage of various
chemicals. Two cast-in-place waste holding tanks are provided to provide storage of
contaminated waste from the contaminated waste pump station that include 2 - 1 HP pumps.
The concentrated waste pump station includes 2 - 50 HP pumps to discharge membrane
concentrate to a multiport diffuser located approximately 1000 feet from the shoreline of the
Neuse River Estuary, a Class SB=Swamp, NSW waterway within the Neuse River Basin.

Craven County currently has a ADF of approximately 1.6 MGD with a MDD that
occasionally exceeds 3.0 MGD. Dail Booth, Superintendent, has indicated that he is
uncomfortable with providing water supply to the Town of River Bend until their WTP is
expanded. He expects the expanded capacity to be in service during the next 5 — 7 years.

Craven County has a 6” diameter distribution main that extends southward on Tuscarora
Rhems Road and terminates close to US Hwy 17 BUS. The 6 water main is supplied from
a 250,000-gallon elevated water tank at the Craven County Industrial Park on Executive
Parkway. The County has 8 and 6 water mains that extend southward along Clarks Road.
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Mr. Booth indicates they already have low pressure issues in the system closest to River
Bend. Approximately 6.5 miles of water transmission improvements would likely be
required in order to supply the Town of River Bend’s MDD plus fire flow.

Since the Craven County WTP does not have available water supply and treatment capacity
to serve the Town of River Bend at present, it would have to be developed in similar manner
to what would be required by the Town independently. In addition, significant transmission
improvements would be required to serve the River Bend water system. Given this, the
Craven County Regional is not considered a viable alternative worth further evaluation.

D. Jones County Regional Water System

Jones County operates a filter softener groundwater treatment plant located along Highway
17 near Pollocksville, NC that began operation in 2022. According to Gareth Harvell, Public
Works Director, the current capacity of the WTP is 0.3 MGD although it was constructed for
ultimate expansion to 0.9 MGD. Raw water to the WTP is supplied by 2 wells that draw
water from the Lower Castle Hayne Aquifer/Comfort Member.

The treatment process consists of a cast-in-place raw water reservoir that is supplied
groundwater from the Castle Hayne Aquifer. Raw water feeds mixed media filters consisting
of anthracite over greensand followed by ion exchange softeners.

Mr. Harvell indicates that Jones County is already committed to expanding the WTP to 0.6
MGD in order to supply water to the Jones-Craven Industrial Park. As such, the Jones
County WTP does not have available water supply and treatment capacity to serve the Town
of River Bend at present, and it would have to be developed in similar manner to what would
be required by the Town independently. In addition, transmission improvements will be
required between the Jones County system and the River Bend water system. Given this, the
Jones County Regional is not considered a viable alternative worth additional evaluation.

E. Bulk Water Supply Alternatives Summary

Of the three (3) neighboring public water supply systems located near the Town of River Bend,
only one currently has the treatment capacity available to supply the Town’s water needs. That
is the City of New Bern. The City has previously indicated a willingness to allow an
emergency interconnect between the adjacent water systems. In addition, the City’s Public
Utilities Director has indicated his belief that New Bern officials and staff would be willing to
serve as a bulk water supplier to the Town of River Bend.

In order to accommodate the transmission of bulk water to the Town and maintain demand and
residual pressure requirements, preliminary hydraulic evaluation suggests that a booster pump
station and 10” transmission main would require installation between the City’s planned
western elevated storage tank and the Town of River Bend’s existing 100,000-gallon elevated
storage tank. Construction of the western EST is expected within the next couple of years.
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The additional cost to purchase bulk potable water from the City of New Bern is estimated to
be approximately $18.67/month/equivalent customer. In addition, approximately
$19.36/month/equivalent customer would be required if the Town took on additional debt
service to pay for the required transmission improvements. That charge could be avoided if
the Town were to pay the capital cost out of fund balance or grant funds.

F. Bulk Water Supply Pros and Cons

There are advantages and disadvantages when deciding whether to produce water with an in-
town WTP versus purchasing bulk water from an out-of-town supplier. A partial list of pros
and cons is summarized below. However, there may be other considerations that are known
only to the officials and staffs of the Town and City.

1. Pros

e The Town of River Bend would no longer be responsible for operations and maintenance
of a WTP,

e Additional staff time may become available to focus on other Town Public Utility/Public
Works needs or priorities,

e Town staff would no longer be responsible for continued WTP and NPDES discharge
permitting and compliance.

2. Cons

e The Town of River Bend will lose some autonomy to set and control water rates,

e Potential growth within the Town could be impacted by the magnitude of water rates that
are controlled by an outside political body,

e Reliance on the City of New Bern, rate negotiation, etc. could create political animosity
between Municipal neighbors.

VIIl. RECOMMENDATIONS

The Town of River Bend has successfully operated their own in-town water and sanitary sewer
systems for almost three decades. The expertise and willingness to continue doing certainly
appear to exist. The biggest hurdle confronting the Town is the ability to generate sufficient
revenue to address significant capital costs and potential associated debt service with a small
customer base.

The Town has previously secured a significant grant to help offset a portion of the potential
debt service and the resulting impact to water rates. The ability to pursue design, permitting,
construction and operation of a new in-town WTP will be based on the Town’s capability to
secure additional grant funding.
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Based on 2024-25 Actual Budget

Objective: Estimate how much increase to the current Water Fund Budget is required to cover expenses if
the Town constructs and operates a single new Filter-Softener WTP.

Administration and Finance

Water Supply and Treatment

Distribution

398 Testing

399 Contracted Senices

298 Chemicals

299 Supplies & Materials

330 Utilities

351 Maintenance & Repair - Buildings

352 Maintenance & Repair - Equipment

430 Building & Equipment Rental

496 Permit Fees

499 Miscellaneous

550 Capital Outlay - Equipment

580 Capital Outlay - Grounds & Buildings

595 Capital Outlay - Wells/Pumps
SUBTOTAL

TOTAL BUDGET

Percent

Increase (or = Estimated

Current = Reduction)if = Budget if

Budget New WTP No WTP
$507,000 0% $507,000
$9,200 -30% $6,440
$6,550 100% $13,100
$13,132 100% $26,264
$15,800 50% $23,700
$11,000 150% $27,500
$2,500 0% $2,500
$4,600 50% $6,900
$0 -100% " $0
$2,240 0% $2,240
$1,478 100% $2,956
$0 $10,000
$2,500 -100% $0
$0 $10,000
$69,000 $131,600
$58,000 0% $58,000

$634,000 $696,600  109.87%

[say 1109

Approximately 110 percent of the current Water Fund budget is estimated to be required if the Town
constructs and operates a new Filter Softener WTP.
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The estimated cost for the recommended long-term water supply alternative is $18,228,000.
The Town currently has Special Legislative Grant appropriation of $9,252,105. As such, the
current shortfall is estimated to be $8,975,895. Ideally, if the Town could secure an additional
$8,975,895 in grant, the Town could pursue design, permitting and construction of the long-
term recommended water supply improvements.

On the basis of the preliminary estimates included herein and computations summarized in
Table 44, the Town should borrow no more than $3,544,000 based on securing a low interest
NCDEQ DWI loan with a 20-year term at 3.25% interest rate. The first-year principal and
interest would equal $293,205 which translates to $13.45/month/equivalent customer.
Approximately $30.31/month/equivalent user is estimated for operation and maintenance of
the water system with a new F/S WTP in place. These two incremental costs added together
equal the estimated cost of $43.76/month/equivalent customer such that the average user
charge for the long-term water supply alternative does not exceed that required to purchase
bulk water from the City of New Bern as indicated in Table 44 below.
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In order to pursue the recommended long-term F/S WTP alternative, it is estimated that a
minimum of $5,421,895 ($8,975,895 - $3,554,000) of additional grant should be pursued in
order to maintain a monthly water bill/equivalent user that is no greater than that required to
purchase bulk water from the City of New Bern.

Other reasons may exist that justify the user charge requirements for the Town to operate and
maintain a new F/S WTP to exceed the estimated cost to purchase bulk water.

Based on the evaluation conducted, and the efforts made already by the Town of River Bend,
we recommend that the Town pursue additional grant money to allow construction of a new
0.95 MGD Filter Softener WTP with associated Lower Castle Hayne Adquifer/Comfort
Member wellfield, raw water transmission mains, and backwash waste discharge into a
common WTP/WWTP diffuser into the Trent River.

IX. POTENTIAL RATE IMPACT

The Town’s current water rates equate to $36.62/month for a 5,000 gal/month customer. This
is below the State median of $40.01. However, when viewed in combination with sewer rates,
the Town monthly rate of $107.30 far exceeds the State median of $89.71.

The Town does not average 5,000 gal/month per user based on water sales. In 2023, the
average consumption was only 2,920 gal/month per equivalent customer. As such, the average
water bill was $27.56/month/equivalent customer. Required revenues must be generated based
on the actual quantity of water sold.

The impact to water rates for constructing a new F/S WTP is a function of the grant funds
available to offset potential debt service plus the inherent cost to operate and maintain the new
WTP and the remainder of the water system.

e If the Town is able to secure 100% grant funding, then monthly water rates are estimated
to increase from $27.56 to $30.31/month/equivalent customer in order to cover the
additional operating costs associated with the new F/S WTP (Table 43).

e Onthe other hand, if the Town is unable to secure any additional grant funding, the monthly
water rates are estimated to increase to $64.29/month/equivalent customer which far
exceeds the cost to purchase bulk water from the City of New Bern (Table 45 below).

e |f the Town limits their debt service to not exceed that required to purchase bulk water
from New Bern, water rates could increase to $43.76/month/equivalent user.
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X. POTENTIAL FUNDING OPPORTUNITIES

Given that the Town of River Bend has already secured a substantial amount of Special
Legislative Grant funding for the project, additional funding efforts should proceed in parallel
with the planning, design and permitting efforts required for the new WTP project.

The Town of River Bend has worked previously with NCDEQ Division of Water Infrastructure
(DWI) State Revolving Fund (SRF) program for various grant and loan funded projects. The
SRF program provides Y2 market interest rate loans with a limited amount of principal
forgiveness. The maximum loan amount is $20 million (DW Unit) and $30 million (WW Unit)
with a payback term of 20 years. A 2.0% closing fee applies.

The DWI SRF funding process is competitive. The opportunity for the Town to be funded
depends on numerous factors, including the availability of funds, the number of applications
submitted, and final scoring/ranking of the applications. Given this, it is recommended that
the Town proceed with the Drinking Water application at the first available opportunity. In
this manner, the Town will have the best opportunity to receive funding for the project.

The SRF Program has two funding cycles per year, typically in March and September. The
Town, working with their engineering consultant, should begin preparation of the applications
and supporting documents to support a funding request for the proposed alternative. If the
Town’s application is selected for funding, the Town should expect to be notified and receive
a Letter of Intent to Fund (LOIF) letter from DWI approximately five months following
application.

Due to significant capital costs, the discussion on financing dictates a need to secure grant
funding from as many sources as possible in order to keep the cost of water at as reasonable a
level as possible. Drinking Water State Revolving Fund (SRF), USDA-Rural Development
and Revenue Bonds appear to be the most promising source of project financing. However,
other available sources of revenue could also be pursued.

A. Potential Funding Options for Water Utility Improvements:

The following are potential sources of grant and/or loan funding for the water utility
improvements project:

e NCDEQ - DWI, Drinking Water State Revolving Fund (DWSRF)

e USDA-RD Environmental Water/Waste Program

e Commercial Financing, Revenue Bonds

e Commercial Financing, General Obligation (GO) Bonds
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