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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 (WTPs) 

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/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 
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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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Ion 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 

Alternative 

Nanofiltration WTP 

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: 

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

• treatability to primary and secondary drinking water standards, 
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• 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 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.   

• 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. 

• 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.   

• 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 

(DWI) State Revolving Fund (SRF) program for various grant and loan funded projects.  The SRF 

program provides ½ 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.  

   

I. 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 
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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: 

• 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 18.5o 

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. 

• 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.   

• 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 
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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. 

• 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. 

• 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). 

• 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. 

• 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. 

• 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. 

 

II. 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. 

 

 

 
 

 
 

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.   

 

 

 
 

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. 

 

 

  
 

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. 

 

Year 1990 2000 2010 2020 2023

Population 81,613 91,436 103,505 100,720 102,391

Percent Increase 12% 13% -3% 2%

Table 1

Craven County 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%

Table 2

River Bend Historical Population Trends

Year 1997 2002 2010 2020 2023

Customers 793 1,255 1,343 1,480 1,497

Percent Increase 58% 7% 10% 1%

Table 3

River Bend Water System Customer Trends

Year 2020 2030 2040 2050

Population 101,181 107,357 107,924 107,971

Percent Increase 6% 1% 0%

Table 4

Craven County Population Projections (OSBM)
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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.   

 

III. 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 

 

Year 2023 2030 2040 2045

Customers 1,497 1,528 1,574 1,597

Percent Increase 2.1% 3% 1.5%

Table 5

River Bend Water System Customer Projections
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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: 

 

• Review of limited well records, drilling data, aquifer test information, and water-quality 

data from the existing three (3) River Bend production wells.  

• 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.  

• 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. 

 

https://www.ncwater.org/?page=20
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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: 

 

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

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

• the Spring Garden Member of the Castle Hayne Formation (Middle Castle Hayne 

Aquifer), 

• 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 

(In) 

Depth (Ft) Screen 

Settings 

(Ft) 

Pump 

Intake 

(Ft) 

12-Hour 

Supply 

(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 

(mg/L) 

Manganese 

(mg/L) 

pH Hardness 

(mg/L) 

Alkalinity 

(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. 

 

On July 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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2. City of New Bern:   

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 

(In) 

Depth (Ft) Screen 

Settings 

(Ft) 

Pump 

Intake 

(Ft) 

12-Hour 

Supply 

(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 

(mg/L) 

Iron 

(mg/L) 

Manganese 

(mg/L) 

pH Hardness 

(mg/L) 

Alkalinity 

(mg/L) 

THMFP 

(ug/L) 

HAAFP 

(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 2.47 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 1.5 0.07 7.19 277 293 311 363 

14 6 0.155 0.019 7.4 258 250 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 

(In) 

Depth (Ft) Screen 

Settings 

(Ft) 

Pump 

Intake 

(Ft) 

12-Hour 

Supply 

(MGD) 

9 12 260 225-255 142 0.216 

10 12 254 219-249 142 0.216 

Total 

Capacity 

    0.432  

 

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 

(mg/L) 

Iron 

(mg/L) 

Manganese 

(mg/L) 

pH Alkalinity 

(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. 
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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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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. 

Unit

LS

LS

LS

LS

LF

LF

EA

EA

EA

EA

LB

LF

CY

TN

LF

EA

SY

LF

Table 13

Supply Alternative 1 (Rehabilitate Existing UCHA River Bend Wells to serve New WTP)                                                              

Estimated Capital Costs for Construction

Item Description Quantity Unit Cost Extended Cost

$423,500.00 $423,500.00 

Existing Well Rehabilitation:

Mobilization and Bonding 1 $70,900.00 $70,900.00 

Well No. 3 Modifications, Generator and Auto-transfer Switch 1 $423,500.00 $423,500.00 

Well No. 1 Modifications, Generator and Auto-transfer Switch 1 $423,500.00 $423,500.00 

Well No. 2 Modifications, Generator and Auto-transfer Switch 1

Raw Water Main Construction:

6" PVC Raw Water Main 3,200 $132.00 $422,400.00 

10" PVC Raw Water Main 3,250 $154.00 $500,500.00 

WTP Tie-In 1 $11,000.00 $11,000.00 

6" Gate Valve w/ Box 3 $3,300.00 $9,900.00 

10" Gate Valve w/ Box 1 $4,400.00 $4,400.00 

Pressure Air Release Valve and Vault 1 $11,000.00 $11,000.00 

Additional Ductile Iron Fittings 1,500 $22.00 $33,000.00 

18" Steel Casing (Jack and Bore) 50 $715.00 $35,750.00 

Stabilization Stone (Trench) 100 $110.00 $11,000.00 

Class B Rip Rap 20 $110.00 $2,200.00 

Silt Fence 200 $11.00 $2,200.00 

Rock Silt Check Dam 5 $440.00 $2,200.00 

Erosion Control Matting 200 $11.00 $2,200.00 

Asphalt Pavement Replacement 200 $220.00 $44,000.00 

Sub-total $2,433,150.00

Contingency @ ( 10%) $242,850.00

Total Estimated Construction Cost $2,676,000.00
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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:   
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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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Unit

LS

LF

LF

LF

LF

LF

LF

LS

LS

HR

HR

LF

LF

LF

LF

LF

LF

LF

EA

HR

HR

LF

LF

EA

EA

LS

EA

EA

EA

EA

LF

LF

LF

LF

EA

EA

EA

LB

LF

CY

TN

LF

EA

SY

LF

EA

LS

LS

EA

Telemetry Allowance 1 $82,500.00 $82,500.00 

Electrical Service Entrance 2 $11,000.00 $22,000.00 

Testing Allowance 1 $11,000.00 $11,000.00 

$11.00 $2,200.00 

Asphalt Pavement Replacement 200 $220.00 $44,000.00 

6" PVC Raw Water Main 400 $132.00 $52,800.00 

6" RJDIP Raw Water Main

Contingency @ ( 10%) $266,290.50

Total Estimated Construction Cost $2,931,000.00

Sub-total $2,664,709.50

WTP Tie-In 1 $11,000.00 $11,000.00 

150 KVA Emergency Standby Generator 1 $220,000.00 $220,000.00 

50 $165.00

Wellhead, Pump, Electrical and Site Improvements 2 $357,500.00 $715,000.00 

Existing Raw Water Main Tie-In 1 $11,000.00 $11,000.00 

Testing Allowance (Chemical) 3 $8,250.00 $24,750.00 

Wellhead and Raw Water Main Construction:

Temporary Ditch Crossing 2 $7,700.00 $15,400.00 

Site Clearing Allowance 1 $11,000.00 $11,000.00 

Silt Fence 600 $11.00 $6,600.00 

Seeding and Mulching 2 $6,600.00 $13,200.00 

PW Aquifer Recovery Test 6.0 $275.00 $1,650.00 

Temporary Access Matting 300 $77.00 $23,100.00 

PW Well Development and Water Quality Sampling 2 $60,500.00 $121,000.00 

PW Aquifer Pump Test 48 $660.00 $31,680.00 

10" Production Well Screen 140 $440.00 $61,600.00 

10" Production Well Tailpiece/Cellar 10 $385.00 $3,850.00 

PW 24" Pit Casing 80 $550.00 $44,000.00 

10" Production Well Casing 500 $165.00 $82,500.00 

PW Pilot Hole, Driller's Log and Formation Samples 640 $82.50 $52,800.00 

PW Gamma and Electric Logs 640 $22.00 $14,080.00 

TW Aquifer Recovery Test 0.5 $550.00 $275.00 

Abandon Lower Pilot Hole with Cement Grout 40 $16.50 $660.00 

TW Development and Water Quality Sampling 1 $55,000.00 $55,000.00 

TW Aquifer Pump Test 6 $935.00 $5,610.00 

5 $82.50 $412.50 

Temporary Zone Testing 1 $33,000.00 $33,000.00 

4.5" Test Well Screen 70 $220.00 $15,400.00 

$8,250.00 

10" PVC Raw Water Main 3,850 $154.00 $592,900.00 

4.5" Test Well Tailpiece/Cellar

TW 12" Pit Casing 40 $220.00 $8,800.00 

6" Test Well Casing w/ Reducer 250 $55.00 $13,750.00 

TW Pilot Hole, Driller's Log and Formation Samples 360 $71.50 $25,740.00 

TW Gamma and Electric Logs 360 $13.20 $4,752.00 

Well Construction:

Mobilization and Bonding 1 $82,300.00 $82,300.00 

Table 14

Supply Alternative 2 (LCHA Wellfield to serve New WTP)                                                                                                            

Estimated Capital Costs for Construction

Item Description Quantity Unit Cost Extended Cost

10" RJDIP Raw Water Main 100 $242.00 $24,200.00 

6" Gate Valve w/ Box 3 $3,300.00 $9,900.00 

10" Gate Valve w/ Box 1 $4,400.00 $4,400.00 

Pressure Air Release Valve and Vault 1 $11,000.00 $11,000.00 

Silt Fence

Additional Ductile Iron Fittings 1,500 $22.00 $33,000.00 

18" Steel Casing (Jack and Bore) 50 $715.00 $35,750.00 

Stabilization Stone (Trench) 100 $110.00 $11,000.00 

Class B Rip Rap 20 $110.00 $2,200.00 

500 $11.00 $5,500.00 

Rock Silt Check Dam 5 $440.00 $2,200.00 

Erosion Control Matting 200
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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. 

 

 

 



River Bend Water Supply Study  September, 2024 

 

 

   

31 
 

 

2. Ion Exchange (IE) Softening  

Ion 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 I – 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.   

• 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 (TTHMs) or Total Haloacetic Acids (THAAs).  Chloramines 

disinfection is commonly utilized to help curtail the formation of DBPs. 

• Potassium Permanganate is often utilized to oxidize soluble iron and manganese, and to 

continuously regenerate the greensand filter media. 

• Orthophosphates or polyphosphates are frequently utilized to provide corrosion control 

within the distribution system. 

• Fluoride addition is sometimes utilized depending on the available concentration in the raw 

water supply to help prevent dental caries. 

• 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. 

• 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 I 
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Environmental Assessment for the Brown Tract {See Appendix K – Sub-Appendix C – 

Phase I 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: 

• 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: 

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

• 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: 

• near surface soils appear acceptable for construction although an additional geotechnical 

investigation is required for foundation design purposes, 
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• a small quantity of wetlands exists on the site, but can be accommodated through regulatory 

permitting processes, 

• 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 I 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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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.  

 

Unit

LS

LS

LS

LS

LS

LS

LS

LS

LS

LS

LS

LS

LS

LS

Utility Service Entrance Allowance 1 $40,000.00 $40,000.00 

Testing Allowance 1

Equipment Allowance 1 $75,000.00 $75,000.00 

SCADA & Telemetry 1 $400,000.00 $400,000.00 

Mobilization and Bonding 1 $247,500.00 $247,500.00 

Table 15

Treatment Alternative 1 (F/S WTP)                                                                                                                                                    

Estimated Capital Costs for Construction

Item Description Quantity Unit Cost Extended Cost

Site Work 1 $570,000.00 $570,000.00 

Water Treatment Plant 1 $1,885,000.00 $1,885,000.00 

WTP Equipment (Filters, Softeners, Face Piping, Valves, Chemical 

Feed Equipment, SCADA) 1 $2,775,000.00 $2,775,000.00 

Brine System 1 $178,000.00 $178,000.00 

Aeration/Detention Tank 1 $566,000.00 $566,000.00 

Yard Piping 1 $277,000.00 $277,000.00 

Electrical, WTP Generator, and ATS 1 $1,275,000.00 $1,275,000.00 

Undercut Excavation w/ Select Backfill 1 $40,000.00 $40,000.00 

$105,000.00 $105,000.00 

Erosion Control Measures 1 $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
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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 

Unit

LS

LS

LS

LS

LS

LS

LS

LS

LS

LS

LS

LS

LS

Utility Service Entrance Allowance 1 $40,000.00 $40,000.00 

Undercut Excavation & Select Backfill 1

Table 16

Treatment Alternative 2 (NF WTP)                                                                                                                                                      

Estimated Capital Costs for Construction

Item Description Quantity Unit Cost Extended Cost

Mobilization and Bonding 1 $318,000.00 $318,000.00 

$3,750,000.00 $3,750,000.00 

Site Work 1 $1,170,000.00 $1,170,000.00 

Aerator 1 $307,000.00 $307,000.00 

Water Treatment Plant 1 $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

Yard Piping 1 $277,000.00 $277,000.00 

Electrical, WTP Generator, and ATS 1 $1,895,000.00 $1,895,000.00 

SCADA & Telemetry 1 $400,000.00 $400,000.00 

Testing Allowance 1 $105,000.00 $105,000.00 

Equipment Allowance 1 $75,000.00 $75,000.00 

Erosion Control Measures 1 $60,000.00 $60,000.00 

$40,000.00 $40,000.00 

Sub-total $10,617,000.00

Contingency @ ( 10%) $1,063,000.00

Total Estimated Construction Cost $11,680,000.00
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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/Ion 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.  Ion 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/Ion 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 I – 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 Ion 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.  As such, 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 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.  

 

Unit

LS

LS

LS

LF

LF

LF

LF

LF

LS

LF

EA

AC

LB

LF

EA

SY

CY

CY

LS

Select Backfill 70 $44.00 $3,080.00 

$1,720,635.00

$172,365.00

Sub-total

Contingency @ ( 10%)

Total Estimated Construction Cost $1,893,000.00

6" RJPVC SDR 21 Force Main

$550,000.00 

2,715 $328,515.00 

$550,000.00

Core and Tie-in to Manhole

Asphalt Removal and Replacement

Supernatant Pump Station

$121.00

Extended Cost

Table 17

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

Estimated Capital Costs for Construction

Quantity Unit Cost

$51,000.00 

6" DIP Force Main

6" RJDIP Force Main

12" Steel Casing (Jack and Bore)

Straw Wattles

Excelsior Matting

Seeding and Mulching

Additional DIP Fittings

Stabilization Stone

Testing Allowance

1

20

30

1

Automatic Combination ARV/Vacuum Valve

1

850

300

225

$2,750.00

$22.00

195

2

0.4

170

140

$132.00

$198.00

$308.00

$11.00

$110.00

$456.50

$7,700.00

$220.00

$22,000.00

$11,000.00

$451,000.00 

$39,600.00 

$18,700.00 

$44,550.00 

$52,360.00 

$63,910.00 

$7,700.00 

$42,900.00 

$44,000.00 

$1,100.00 

$5,500.00 

$2,200.00 

$220.00 

$3,300.00 

$11,000.00 

$11.00

$110.00

Backwash Waste Force Main:

6" PVC SDR 21 Force Main

Settling Basin:

Mobilization and Bonding

500

20

1

Item Description

Two (2) Geo-membrane-lined Backwash Waste Settling Basin

1

$451,000.00

$51,000.00

Silt Fence
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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.  

 

Unit

LS

LF

LF

LF

LF

LF

LS

LF

EA

AC

LB

LF

EA

SY

CY

CY

LS

Sub-total $755,672.50

Contingency @ ( 10%) $75,327.50

Total Estimated Construction Cost $831,000.00

Testing Allowance 1 $11,000.00 $11,000.00 

Stabilization Stone 30 $110.00 $3,300.00 

Select Backfill 70 $44.00 $3,080.00 

Straw Wattles 20 $110.00 $2,200.00 

Excelsior Matting 20 $11.00 $220.00 

Additional DIP Fittings 850 $22.00 $18,700.00 

Silt Fence 500 $11.00 $5,500.00 

Automatic Combination ARV/Vacuum Valve 2 $22,000.00 $44,000.00 

Seeding and Mulching 0.4 $2,750.00 $1,100.00 

Core and Tie-in to Manhole 1 $7,700.00 $7,700.00 

Asphalt Removal and Replacement 195 $220.00 $42,900.00 

6" RJDIP Force Main 170 $308.00 $52,360.00 

12" Steel Casing (Jack and Bore) 140 $456.50 $63,910.00 

6" RJPVC C900 Force Main 315 $148.50 $46,777.50 

6" DIP Force Main 225 $198.00 $44,550.00 

Mobilization and Bonding (3% +/-) 1 $22,000.00 $22,000.00 

6" PVC C900 Force Main 2,810 $137.50 $386,375.00 

Waste Concentrate Force Main:

Table 18

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

Estimated Capital Costs for Construction

Item Description Quantity Unit Cost Extended Cost
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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.  

 

 

Unit

LS

LS

LS

LF

LF

LF

LF

LF

LF

EA

AC

LB

LF

EA

SY

CY

CY

LS

LS

Testing Allowance 1 $5,500.00 $5,500.00 

Mobilization and Bonding 1 $53,700.00 $53,700.00 

Sub-total $1,839,990.00

Contingency @ ( 10%) $184,010.00

Total Estimated Construction Cost $2,024,000.00

Multi-port Diffuser 1 $55,000.00 $55,000.00 

Select Backfill 75 $44.00 $3,300.00 

Excelsior Matting 20 $11.00 $220.00 

Stabilization Stone 30 $110.00 $3,300.00 

Silt Fence 750 $11.00 $8,250.00 

Straw Wattles 25 $110.00 $2,750.00 

Seeding and Mulching 0.5 $2,750.00 $1,375.00 

1,275 $22.00 $28,050.00 Additional DIP Fittings

$81,400.00 

Automatic Combination ARV/Vacuum Valve 1 $22,000.00 $22,000.00 

Settling Basin:

Table 19

Disposal Alternative 1B (FS WTP TO PLANTATION CANAL)                                                                                                             

Estimated Capital Costs for Construction

Item Description Quantity

Two (2) Geo-membrane-lined Backwash Waste Settling Basin 1 $451,000.00 $451,000.00 

Unit Cost Extended Cost

Backwash Waste Force Main:

Supernatant Pump Station 1 $550,000.00 $550,000.00 

6" PVC SDR 21 Force Main 3,045 $121.00 $368,445.00 

6" RJPVC SDR 21 Force Main 340 $132.00 $44,880.00 

6" DIP Force Main 225 $198.00 $44,550.00 

6" RJDIP Force Main 170 $308.00 $52,360.00 

140 $456.5012" Steel Casing (Jack and Bore) $63,910.00 

Asphalt Removal and Replacement 370 $220.00
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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.  

 

 

Unit
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CY
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LS

Testing Allowance 1 $11,000.00 $11,000.00 

Sub-total $887,777.50

Contingency @ ( 10%) $88,222.50

Total Estimated Construction Cost $976,000.00

Multiport Diffuser 1 $55,000.00 $55,000.00 

Stabilization Stone 30 $110.00 $3,300.00 

Select Backfill 75 $44.00 $3,300.00 

Straw Wattles 25 $110.00 $2,750.00 

Excelsior Matting 20 $11.00 $220.00 

Additional DIP Fittings 1,275 $22.00 $28,050.00 

Silt Fence 750 $11.00 $8,250.00 

Automatic Combination ARV/Vacuum Valve 1 $22,000.00 $22,000.00 

Seeding and Mulching 0.5 $2,750.00 $1,375.00 

Asphalt Removal and Replacement 370 $220.00 $81,400.00 

6" RJDIP Force Main 170 $308.00 $52,360.00 

12" Steel Casing (Jack and Bore) 140 $456.50 $63,910.00 

6" RJPVC C900 Force Main 350 $148.50 $51,975.00 

6" DIP Force Main 225 $198.00 $44,550.00 

Mobilization and Bonding (3% +/-) 1 $25,700.00 $25,900.00 

6" PVC C900 Force Main 3,145 $137.50 $432,437.50 

Waste Concentrate Force Main:

Table 20

Disposal Alternative 2B (NF WTP TO PLANTATION CANAL)                                                                                                             

Estimated Capital Costs for Construction

Item Description Quantity Unit Cost Extended Cost
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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.  

 

Unit
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Item Description Quantity Unit Cost Extended Cost

Settling Basin:

Table 21

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

Estimated Capital Costs for Construction

Mobilization and Bonding 1 $94,000.00 $94,000.00 

Two (2) Geo-membrane-lined Backwash Waste Settling Basin 1 $451,000.00 $451,000.00 

Backwash Waste Force Main:

Supernatant Pump Station 1 $550,000.00 $550,000.00 

6" PVC SDR 21 Force Main 7,165 $121.00 $866,965.00 

6" RJPVC SDR 21 Force Main 820 $132.00 $108,240.00 

6" DIP Force Main 360 $198.00 $71,280.00 

6" RJDIP Force Main 130 $308.00 $40,040.00 

12" Steel Casing (Jack and Bore) 100 $456.50 $45,650.00 

Asphalt Removal and Replacement 310 $220.00 $68,200.00 

$66,000.00 $132,000.00 

Automatic Combination ARV/Vacuum Valve 4 $22,000.00 $88,000.00 

Asphalt Drive Removal and Replacement 520

Replace RCP Under Driveway 21

Seeding and Mulching 1.0 $2,750.00 $2,750.00 

Additional DIP Fittings 2,550 $22.00 $56,100.00 

Silt Fence 1,000 $11.00 $11,000.00 

Straw Wattles 45 $110.00 $4,950.00 

Excelsior Matting 40 $11.00 $440.00 

Stabilization Stone 50 $110.00 $5,500.00 

Select Backfill 170 $44.00 $7,480.00 

Construction Entrance 1 $5,500.00 $5,500.00 

Testing Allowance 1

Tie-In to WWTP Discharge 1 $11,000.00 $11,000.00 

Remove Existing 8" Outfall 1 $55,000.00 $55,000.00 

Remove and Replace Multiport Diffuser 1 $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

200 LF 6" Fusible PVC Directional Bore 2

700 LF 10" Fusible PVC Directional Bore 1

Concrete Drive Removal and Replacement 120

$352,000.00 $352,000.00 

$16,500.00 $16,500.00 

$110.00 $57,200.00 

$165.00 $19,800.00 

$1,100.00 $23,100.00 
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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 

Unit
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Sub-total $2,347,295.00

Contingency @ ( 10%) $234,705.00

Total Estimated Construction Cost $2,582,000.00

Remove and Replace Multiport Diffuser 1 $82,500.00 $82,500.00 

Tie-In to WWTP Discharge 1 $11,000.00 $11,000.00 

Remove Existing 8" Outfall 1 $55,000.00 $55,000.00 

Construction Entrance 1 $5,500.00 $5,500.00 

Testing Allowance 1 $16,500.00 $16,500.00 

Stabilization Stone 50 $110.00 $5,500.00 

Select Backfill 170 $44.00 $7,480.00 

Straw Wattles 45 $110.00 $4,950.00 

Excelsior Matting 40 $11.00 $440.00 

Additional DIP Fittings 2,550 $22.00 $56,100.00 

Silt Fence 1,000 $11.00 $11,000.00 

Automatic Combination ARV/Vacuum Valve 4 $22,000.00 $88,000.00 

Seeding and Mulching 1.0 $2,750.00 $2,750.00 

Concrete Drive Removal and Replacement 120 $165.00 $19,800.00 

Replace RCP Under Driveway 21 $1,100.00 $23,100.00 

Asphalt Removal and Replacement 310 $220.00 $68,200.00 

Asphalt Drive Removal and Replacement 520 $110.00 $57,200.00 

200 LF 6" Fusible PVC Directional Bore 2 $66,000.00 $132,000.00 

700 LF 10" Fusible PVC Directional Bore 1 $352,000.00 $352,000.00 

6" RJDIP Force Main 130 $308.00 $40,040.00 

12" Steel Casing (Jack and Bore) 100 $456.50 $45,650.00 

6" RJPVC C900 Force Main 835 $148.50 $123,997.50 

6" DIP Force Main 360 $198.00 $71,280.00 

Mobilization and Bonding (3% +/-) 1 $68,370.00 $68,370.00 

6" PVC C900 Force Main 7,265 $137.50 $998,937.50 

Waste Concentrate Force Main:

Table 22

Disposal Alternative 2C (NF WTP TO COMBINED WTP/WWTP DIFFUSER INTO TRENT RIVER)                                                      

Estimated Capital Costs for Construction

Item Description Quantity Unit Cost Extended Cost
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Table 23

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

Estimated Capital Costs for Construction

Item Description Quantity Unit Cost Extended Cost

Well Construction:

Mobilization and Bonding 1 $82,300.00 $82,300.00 

TW Pilot Hole, Driller's Log and Formation Samples 360 $71.50 $25,740.00 

TW Gamma and Electric Logs 360 $13.20 $4,752.00 

TW 12" Pit Casing 40 $220.00 $8,800.00 

6" Test Well Casing w/ Reducer 250 $55.00 $13,750.00 

4.5" Test Well Screen 70 $220.00 $15,400.00 

4.5" Test Well Tailpiece/Cellar 5 $82.50 $412.50 

Temporary Zone Testing 1 $33,000.00 $33,000.00 

TW Development and Water Quality Sampling 1 $55,000.00 $55,000.00 

TW Aquifer Pump Test 6 $935.00 $5,610.00 

TW Aquifer Recovery Test 0.5 $550.00 $275.00 

Abandon Lower Pilot Hole with Cement Grout 40 $16.50 $660.00 

PW Pilot Hole, Driller's Log and Formation Samples 640 $82.50 $52,800.00 

PW Gamma and Electric Logs 640 $22.00 $14,080.00 

PW 24" Pit Casing 80 $550.00 $44,000.00 

10" Production Well Casing 500 $165.00 $82,500.00 

10" Production Well Screen 140 $440.00 $61,600.00 

10" Production Well Tailpiece/Cellar 10 $385.00 $3,850.00 

PW Well Development and Water Quality Sampling 2 $60,500.00 $121,000.00 

PW Aquifer Pump Test 48 $660.00 $31,680.00 

PW Aquifer Recovery Test 6.0 $275.00 $1,650.00 

Temporary Access Matting 300 $77.00 $23,100.00 

Silt Fence 600 $11.00 $6,600.00 

Seeding and Mulching 2 $6,600.00 $13,200.00 

Temporary Ditch Crossing 2 $7,700.00 $15,400.00 

Site Clearing Allowance 1 $11,000.00 $11,000.00 

Testing Allowance (Chemical) 3 $8,250.00 $24,750.00 

Wellhead and Raw Water Main Construction:

Wellhead, Pump, Electrical and Site Improvements 2 $357,500.00 $715,000.00 

Existing Raw Water Main Tie-In 1 $11,000.00 $11,000.00 

WTP Tie-In 1 $11,000.00 $11,000.00 

6" PVC Raw Water Main 400 $132.00 $52,800.00 

6" RJDIP Raw Water Main 50 $165.00 $8,250.00 

10" PVC Raw Water Main 3,850 $154.00 $592,900.00 

10" RJDIP Raw Water Main 100 $242.00 $24,200.00 

6" Gate Valve w/ Box 3 $3,300.00 $9,900.00 

10" Gate Valve w/ Box 1 $4,400.00 $4,400.00 

Pressure Air Release Valve and Vault 1 $11,000.00 $11,000.00 

Additional Ductile Iron Fittings 1,500 $22.00 $33,000.00 

18" Steel Casing (Jack and Bore) 50 $715.00 $35,750.00 

Stabilization Stone (Trench) 100 $110.00 $11,000.00 

Class B Rip Rap 20 $110.00 $2,200.00 

Silt Fence 500 $11.00 $5,500.00 

Rock Silt Check Dam 5 $440.00 $2,200.00 

Erosion Control Matting 200 $11.00 $2,200.00 

Asphalt Pavement Replacement 200 $220.00 $44,000.00 

Electrical Service Entrance 2 $11,000.00 $22,000.00 

Testing Allowance 1 $11,000.00 $11,000.00 

Telemetry Allowance 1 $82,500.00 $82,500.00 

150 KVA Emergency Standby Generator 1 $220,000.00 $220,000.00 
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Filter Softener WTP:
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Excelsior Matting 40 $11.00 $440.00 

Stabilization Stone 50 $110.00 $5,500.00 

Silt Fence 1,000 $11.00 $11,000.00 

Straw Wattles 45 $110.00 $4,950.00 

Seeding and Mulching 1.0 $2,750.00 $2,750.00 

Additional DIP Fittings 2,550 $22.00 $56,100.00 

Replace RCP Under Driveway 21 $1,100.00 $23,100.00 

Automatic Combination ARV/Vacuum Valve 4 $22,000.00 $88,000.00 

Asphalt Drive Removal and Replacement 520 $110.00 $57,200.00 

Concrete Drive Removal and Replacement 120 $165.00 $19,800.00 

700 LF 10" Fusible PVC Directional Bore 1 $352,000.00 $352,000.00 

Asphalt Removal and Replacement 310 $220.00 $68,200.00 

12" Steel Casing (Jack and Bore) 100 $456.50 $45,650.00 

200 LF 6" Fusible PVC Directional Bore 2 $66,000.00 $132,000.00 

6" DIP Force Main 360 $198.00 $71,280.00 

6" RJDIP Force Main 130 $308.00 $40,040.00 

Undercut Excavation w/ Select Backfill 1 $40,000.00 $40,000.00 

Erosion Control Measures 1 $60,000.00 $60,000.00 

Equipment Allowance 1 $75,000.00 $75,000.00 

Utility Service Entrance Allowance 1 $40,000.00 $40,000.00 

SCADA & Telemetry 1 $400,000.00 $400,000.00 

Testing Allowance 1 $105,000.00 $105,000.00 

Yard Piping 1 $277,000.00 $277,000.00 

Electrical, WTP Generator, and ATS 1 $1,275,000.00 $1,275,000.00 

Brine System 1 $178,000.00 $178,000.00 

Aeration/Detention Tank 1 $566,000.00 $566,000.00 

Water Treatment Plant 1 $1,885,000.00 $1,885,000.00 

WTP Equipment (Filters, Softeners, Face Piping, Valves, Chemical 1 $2,775,000.00 $2,775,000.00 

$247,500.00 $247,500.00 

Site Work 1 $570,000.00 $570,000.00 

Sub-total $14,384,404.50

Contingency @ ( 10%) $1,438,595.50

Total Estimated Construction Cost $15,823,000.00

Settling Basin:

Mobilization and Bonding 1

Mobilization and Bonding 1 $94,000.00 $94,000.00 

Two (2) Geo-membrane-lined Backwash Waste Settling Basin 1 $451,000.00 $451,000.00 

Backwash Waste Force Main:

Supernatant Pump Station 1 $550,000.00 $550,000.00 

6" PVC SDR 21 Force Main 7,165 $121.00 $866,965.00 

6" RJPVC SDR 21 Force Main 820 $132.00 $108,240.00 

Select Backfill 170 $44.00 $7,480.00 

Construction Entrance 1 $5,500.00 $5,500.00 

Testing Allowance 1 $16,500.00 $16,500.00 

Tie-In to WWTP Discharge 1 $11,000.00 $11,000.00 

Remove Existing 8" Outfall 1 $55,000.00 $55,000.00 

Remove and Replace Multiport Diffuser 1 $82,500.00 $82,500.00 



River Bend Water Supply Study  September, 2024 

 

 

   

48 
 

 

 

Preliminary Engineering Services

     Environmental Information Document

     NPDES EAA, CORMIX Dilution Model and Permitting

     Wetlands Delineation/USACE Permitting

Test Well and Production Wells

     Geotechnical Investigation

Total 18,228,000.00$                         

15,000.00$                               

10,000.00$                               

     Permit Fees 10,000.00$                               

     Legal Costs 10,000.00$                               

     Land and Rights-of-Way 200,000.00$                             

     Record Drawing Preparation 20,000.00$                               

Administrative Costs

     Construction Administration 250,000.00$                             

     Resident Project Representation (15 months) 300,000.00$                             

     Operation and Maintenance Manual Preparation 40,000.00$                               

     Engineering Design, Construction Plans and Specifications 700,000.00$                             

     Permitting 15,000.00$                               

     Bidding and Negotiation (3 Contracts) 40,000.00$                               

WTP, Backwash Handling and Disposal

     Construction Observation - Well Head, Site, Electrical and Raw Water Mains 90,000.00$                               

Table 24

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

Total Estimated Capital Costs for Project

     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$                               

10,000.00$                               

110,000.00$                             

     Hydrographic Survey 25,000.00$                               

     Design and Permitting - Well Head, Site, Electrical and Raw Water Mains 110,000.00$                             

     Hydrogeological and Construction Phase - Wells 205,000.00$                             

     Bidding and Negotiation - Wells 15,000.00$                               

     Design and Permitting - Wells 45,000.00$                               

     Boundary/Topgraphic Site/Route Survey 100,000.00$                             

     Engineering Report 25,000.00$                               

Total Estimated Construction Cost 15,823,000.00$                         
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     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

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

Distribution: $58,000.00

Total Annual Expenses $696,600.00
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2. Total Estimated Nanofiltration WTP Project Costs 
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Table 26

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

Estimated Capital Costs for Construction

Item Description Quantity Unit Cost Extended Cost

Well Construction:

Mobilization and Bonding 1 $82,300.00 $82,300.00 

TW Pilot Hole, Driller's Log and Formation Samples 360 $71.50 $25,740.00 

TW Gamma and Electric Logs 360 $13.20 $4,752.00 

TW 12" Pit Casing 40 $220.00 $8,800.00 

6" Test Well Casing w/ Reducer 250 $55.00 $13,750.00 

4.5" Test Well Screen 70 $220.00 $15,400.00 

4.5" Test Well Tailpiece/Cellar 5 $82.50 $412.50 

Temporary Zone Testing 1 $33,000.00 $33,000.00 

TW Development and Water Quality Sampling 1 $55,000.00 $55,000.00 

TW Aquifer Pump Test 6 $935.00 $5,610.00 

TW Aquifer Recovery Test 0.5 $550.00 $275.00 

Abandon Lower Pilot Hole with Cement Grout 40 $16.50 $660.00 

PW Pilot Hole, Driller's Log and Formation Samples 640 $82.50 $52,800.00 

PW Gamma and Electric Logs 640 $22.00 $14,080.00 

PW 24" Pit Casing 80 $550.00 $44,000.00 

10" Production Well Casing 500 $165.00 $82,500.00 

10" Production Well Screen 140 $440.00 $61,600.00 

10" Production Well Tailpiece/Cellar 10 $385.00 $3,850.00 

PW Well Development and Water Quality Sampling 2 $60,500.00 $121,000.00 

PW Aquifer Pump Test 48 $660.00 $31,680.00 

PW Aquifer Recovery Test 6.0 $275.00 $1,650.00 

Temporary Access Matting 300 $77.00 $23,100.00 

Silt Fence 600 $11.00 $6,600.00 

Seeding and Mulching 2 $6,600.00 $13,200.00 

Temporary Ditch Crossing 2 $7,700.00 $15,400.00 

Site Clearing Allowance 1 $11,000.00 $11,000.00 

Testing Allowance (Chemical) 3 $8,250.00 $24,750.00 

Wellhead and Raw Water Main Construction:

Wellhead, Pump, Electrical and Site Improvements 2 $357,500.00 $715,000.00 

Existing Raw Water Main Tie-In 1 $11,000.00 $11,000.00 

WTP Tie-In 1 $11,000.00 $11,000.00 

6" PVC Raw Water Main 400 $132.00 $52,800.00 

6" RJDIP Raw Water Main 50 $165.00 $8,250.00 

10" PVC Raw Water Main 3,850 $154.00 $592,900.00 

10" RJDIP Raw Water Main 100 $242.00 $24,200.00 

6" Gate Valve w/ Box 3 $3,300.00 $9,900.00 

10" Gate Valve w/ Box 1 $4,400.00 $4,400.00 

Pressure Air Release Valve and Vault 1 $11,000.00 $11,000.00 

Additional Ductile Iron Fittings 1,500 $22.00 $33,000.00 

18" Steel Casing (Jack and Bore) 50 $715.00 $35,750.00 

Stabilization Stone (Trench) 100 $110.00 $11,000.00 

Class B Rip Rap 20 $110.00 $2,200.00 

Silt Fence 500 $11.00 $5,500.00 

Rock Silt Check Dam 5 $440.00 $2,200.00 

Erosion Control Matting 200 $11.00 $2,200.00 

Asphalt Pavement Replacement 200 $220.00 $44,000.00 

$220,000.00 $220,000.00 

Electrical Service Entrance 2 $11,000.00 $22,000.00 

Testing Allowance 1 $11,000.00 $11,000.00 

Telemetry Allowance 1 $82,500.00 $82,500.00 

150 KVA Emergency Standby Generator 1
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Mobilization and Bonding 1 $318,000.00 $318,000.00 

$110.00 $5,500.00 

Select Backfill 170 $44.00 $7,480.00 

Stabilization Stone 50

Site Work 1

Sub-total $15,629,004.50

Contingency @ ( 10%) $1,563,995.50

Total Estimated Construction Cost $17,193,000.00

$1,170,000.00

Water Treatment Plant 1 $2,180,000.00

WTP Equipment (Membrane Pumps, VFDs, Cartridge Filters, Membrane 

$1,170,000.00 

$2,180,000.00 

1 $3,750,000.00 $3,750,000.00 

Aerator 1 $307,000.00 $307,000.00 

Yard Piping 1 $277,000.00 $277,000.00 

Electrical, WTP Generator, and ATS 1 $1,895,000.00 $1,895,000.00 

SCADA & Telemetry 1 $400,000.00 $400,000.00 

Testing Allowance 1 $105,000.00 $105,000.00 

Equipment Allowance 1 $75,000.00 $75,000.00 

Utility Service Entrance Allowance 1 $40,000.00 $40,000.00 

Undercut Excavation & Select Backfill 1 $40,000.00 $40,000.00 

Erosion Control Measures 1 $60,000.00 $60,000.00 

Waste Concentrate Force Main:

Mobilization and Bonding (3% +/-) 1 $68,370.00 $68,370.00 

6" PVC C900 Force Main 7,265 $137.50 $998,937.50 

6" RJPVC C900 Force Main 835 $148.50 $123,997.50 

6" DIP Force Main 360 $198.00 $71,280.00 

6" RJDIP Force Main 130 $308.00 $40,040.00 

12" Steel Casing (Jack and Bore) 100 $456.50 $45,650.00 

200 LF 6" Fusible PVC Directional Bore 2 $66,000.00 $132,000.00 

700 LF 10" Fusible PVC Directional Bore 1 $352,000.00 $352,000.00 

Asphalt Removal and Replacement 310 $220.00 $68,200.00 

Asphalt Drive Removal and Replacement 520 $110.00 $57,200.00 

Concrete Drive Removal and Replacement 120 $165.00 $19,800.00 

Replace RCP Under Driveway 21 $1,100.00 $23,100.00 

Automatic Combination ARV/Vacuum Valve 4 $22,000.00 $88,000.00 

Seeding and Mulching 1.0 $2,750.00 $2,750.00 

Additional DIP Fittings 2,550 $22.00 $56,100.00 

Silt Fence 1,000 $11.00 $11,000.00 

Straw Wattles 45 $110.00 $4,950.00 

Excelsior Matting 40 $11.00 $440.00 

Nanofiltration WTP:

Construction Entrance 1 $5,500.00 $5,500.00 

Testing Allowance 1 $16,500.00 $16,500.00 

Tie-In to WWTP Discharge 1 $11,000.00 $11,000.00 

Remove Existing 8" Outfall 1 $55,000.00 $55,000.00 

Remove and Replace Multiport Diffuser 1 $82,500.00 $82,500.00 
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Preliminary Engineering Services

     Environmental Information Document

     NPDES EAA, CORMIX Dilution Model and Permitting

     Wetlands Delineation/USACE Permitting

Test Well and Production Wells

     Geotechnical Investigation

Table 27

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

Total Estimated Capital Costs for Project

Total Estimated Construction Cost 17,193,000.00$                         

     Engineering Report 25,000.00$                               

10,000.00$                               

110,000.00$                             

     Boundary/Topgraphic Site/Route Survey 100,000.00$                             

     Hydrographic Survey 25,000.00$                               

10,000.00$                               

     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

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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3. Computation of Estimated Future Salvage Values 

 

Water Supply and Treatment:

     Contracted Services

Table 28

Water Supply, Treatment & Disposal Alternative 1 (NF WTP)   

Annual Recurring Costs

Administration and Finance: $507,000.00

$13,100.00

     Chemicals $52,528.00

     Miscellaneous $2,956.00

     Utilities $49,500.00

     Maintenance and Repair - Buildings $2,500.00

     Capital Outlay - Equipment $10,000.00

Distribution: $58,000.00

     Maintenance and Repair - Equipment $20,700.00

     Permit Fees $2,240.00

     Testing $6,440.00

     Supplies and Materials $23,700.00

     Capital Outlay - Wells/Pumps $10,000.00

Total Annual Expenses $758,664.00

Years of Life 

Expectancy

Number of 

Units

 Capital Cost

Per Unit Salvage Value

Alt. 1 40 80 550.00$             22,000.00$         

40 500 165.00$             41,250.00$         

40 140 400.00$             28,000.00$         

40 10 385.00$             1,925.00$           

20 2 357,500.00$      -$                   

60 400 132.00$             35,200.00$         

60 50 165.00$             5,500.00$           

60 3,850 154.00$             395,266.67$        

60 100 242.00$             16,133.33$         

20 1 11,000.00$        -$                   

60 50 715.00$             23,833.33$         

20 1 82,500.00$        -$                   

20 1 220,000.00$      -$                   

40 1 570,000.00$      285,000.00$        

40 1 1,885,000.00$   942,500.00$        

20 1 2,775,000.00$   -$                   

20 1 178,000.00$      -$                   

20 1 566,000.00$      -$                   

60 1 277,000.00$      184,666.67$        

20 1 1,275,000.00$   -$                   

20 1 451,000.00$      -$                   

20 1 550,000.00$      -$                   

60 7,165 121.00$             577,976.67$        

60 820 132.00$             72,160.00$         

60 360 198.00$             47,520.00$         

60 130 308.00$             26,693.33$         

60 100 456.50$             30,433.33$         

60 2 66,000.00$        88,000.00$         

60 1 352,000.00$      234,666.67$        

3,036,725.00$     

18" Steel Casing

Telemetry

12" Steel Casing

10" Fusible PVC Directional Bore

Wellhead, Pump, Electrical and Site Improvements

6" PVC Raw Water Main

Table 29

Future Salvage Value Estimations - Water Supply, Treatment & Disposal Alternative 1 (F/S WTP)

Item

10" Production Well Casing

10" Production Well Screen

10" Production Well Tailpiece/Cellar

PW 24" Pit Casing

6" RJDIP Raw Water Main

6" Fusible PVC Directional Bore

Site Work

Water Treatment Plant

10" RJDIP Raw Water Main

Pressure Air Relief Valve and Vault

150 KVA Emergency Standby Generator

WTP Equipment (Filters, Softeners, Face Piping, Valves, Chemical)

Brine System

Aeration/Detention Tank

Yard Piping

Electrical, WTP Generator and ATS

Two (2) Geo-membrane-lined Backwash Waste Settling Basin

Supernatant Pump Station

6" PVC Force Main (SDR 21)

6"RJPVC Force Main (SDR 21)

6" DIP Force Main

6" RJDIP Force Main

Total Salvage Value for Water Supply, Treatment & Disposal Alternative 1 (F/S WTP) =

10" PVC Raw Water Main
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Years of Life 

Expectancy

Number of 

Units

 Capital Cost

Per Unit Salvage Value

Alt. 2 40 40 220.00$             4,400.00$           

40 80 550.00$             22,000.00$         

40 500 165.00$             41,250.00$         

40 140 440.00$             30,800.00$         

40 10 385.00$             1,925.00$           

20 2 357,500.00$      -$                   

60 400 132.00$             35,200.00$         

60 50 165.00$             5,500.00$           

60 3,850 154.00$             395,266.67$        

60 100 242.00$             16,133.33$         

20 1 11,000.00$        -$                   

60 50 715.00$             23,833.33$         

20 1 82,500.00$        -$                   

20 1 220,000.00$      -$                   

40 1 1,170,000.00$   585,000.00$        

40 1 2,180,000.00$   1,090,000.00$     

20 1 3,750,000.00$   -$                   

20 1 307,000.00$      -$                   

60 1 277,000.00$      184,666.67$        

20 1 1,895,000.00$   -$                   

20 1 400,000.00$      -$                   

60 7,265 137.50$             665,958.33$        

60 835 148.50$             82,665.00$         

60 360 198.00$             47,520.00$         

60 130 308.00$             26,693.33$         

60 100 456.50$             30,433.33$         

60 2 66,000.00$        88,000.00$         

60 1 352,000.00$      234,666.67$        

20 4 22,000.00$        -$                   

40 1 82,500.00$        41,250.00$         

3,653,161.67$     

200 LF 6" Fusible PVC Directional Bore

700 LF 10" Fusible PVC Directional Bore

Automatic Combination ARV/Vacuum Valve

Multiport Diffuser

SCADA & Telemetry

6" PVC C900 Force Main

6" RJPVC C900 Force Main

6" DIP Force Main

6" RJDIP Force Main

12" Steel Casing (Jack and Bore)

Electrical, WTP Generator, and ATS

Table 30

Future Salvage Value Estimations - Water Supply, Treatment & Disposal Alternative 2 (NF WTP)

Item

TW 12" Pit Casing

PW 24" Pit Casing

10" Production Well Casing

10" Production Well Screen

10" Production Well Tailpiece/Cellar

Total Salvage Value for Water Supply, Treatment & Disposal Alternative 2 (NF WTP) =

6" RJDIP Raw Water Main

10" PVC Raw Water Main

10" RJDIP Raw Water Main

Wellhead, Pump, Electrical and Site Improvements

WTP Equipment (Membrane Pumps, VFDs, Cartridge Filters, Membrane Skids, 

Aerator

Yard Piping

Site Work

Water Treatment Plant

6" PVC Raw Water Main

Pressure Air Release Valve and Vault

18" Steel Casing (Jack and Bore)

Telemetry

150 KVA Emergency Standby Generator
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4. Net Present Value of Costs Summary:  In-Town WTP Alternatives 

 

 
 

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. 

 

20

19,798,000.00$                   

$758,664.00

3,653,161.67$                     

9,066,324.98$                     

1,252,044.31$                     

27,612,280.67$                   

The planning period is 20 years.

Discount rate (r) = 5.50%

The "real" discount rate is used from Appendix C of OMB 

circular A-94: 

http://www.whitehouse.gov/omb/circulars_a094/a94_appx-c

Water Supply, Treatment & Disposal Alternatives

Net Present Value of Costs Analysis

Number of Years (n)=

Present Value of (n) years of 

Annual Recurring Costs =

[PV=((C)*(1+r) (̂n)-1)/r*(1+r)^n]

8,324,636.44$                     

Alternative 2

Table 31

Present Value =

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

696,600.00$                       

Initial Capital Costs (Co)= 18,228,000.00$                   

Alternative 1

Annual Recurring Costs (C) =

Present Value of (n) year Future 

Salvage Value = 

[PW=(S)/(1+i) n̂]

1,040,773.61$                     

Future Salvage Value (S) = 3,036,725.00$                     
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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 : 

 

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

• treatability to primary and secondary drinking water standards, 

• 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. Aquifer 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: 

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

• Discharge to Plantation Canal, 

• 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.  As a 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: 
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• 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: 

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

• 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: 

• near surface soils appear acceptable for construction although an additional geotechnical 

investigation is required for foundation design purposes, 

• a small quantity of wetlands exists on the site, but can be accommodated through regulatory 

permitting processes, 

• 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 I 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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Table 32  

Decision Matrix for In-Town Water Supply, Treatment and Disposal 

Alternatives  

Parameter Alt. 1 - 

F/S 

Alt 2. - 

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.  

 

 

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

approximately 1,816 equivalent residential users.  

 

 
 

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.   

 

Type of Use *

No. 

Customers *

Total Metered 

Average Use 

(MGD) *

Metered Average 

Use per 

Customer (gpd)

Equivalent 

No. of 

Residential 

Customers

Total No. of 

Equivalent 

Residential 

Users at 96 

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

Objective:  Determine the equivalent number of residential customers based on total 

consumption from all uses.

Town of River Bend

Equivalent Number of Residential Customers

Table 33
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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.   

 

Item No. Account Activity

Current 

Budget

Estimated 

Percent 

Reduction if No 

WTP *

Estimated 

Budget if 

No WTP

Administration and Finance $507,000 0% $507,000

Water Supply and Treatment

398 Testing $9,200 90% $920

399 Contracted Services $6,550 90% $655

298 Chemicals $13,132 90% $1,313

299 Supplies & Materials $15,800 90% $1,580

330 Utilities $11,000 90% $1,100

351 Maintenance & Repair - Buildings $2,500 90% $250

352 Maintenance & Repair - Equipment $4,600 90% $460

430 Building & Equipment Rental $0 100% $0

496 Permit Fees $2,240 50% $1,120

499 Miscellaneous $1,478 0% $1,478

550 Capital Outlay - Equipment $0 100% $0

580 Capital Outlay - Grounds & Buildings $2,500 100% $0

595 Capital Outlay - Wells/Pumps $0 100% $0

SUBTOTAL $69,000 $8,876

Distribution $58,000 0% $58,000

TOTAL BUDGET $634,000 $573,876 90.52%

Use 91%

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.

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

their own WTP.
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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: 
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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: 

 

Unit

LS

LS

LS

LF

LF

LF

EA

EA

EA

LB

EA

LF

LF

EA

EA

LS

Sub-total $417,130.00

Contingency @ ( 10%) $41,870.00

Total Estimated Construction Cost $459,000.00

Testing Allowance 1 $5,500.00 $5,500.00 

Asphalt Pavement Replacement 30 $220.00 $6,600.00 

Electrical Service Entrance 1 $11,000.00 $11,000.00 

Rock Silt Check Dam 2 $440.00 $880.00 

Silt Fence 100 $11.00 $1,100.00 

Thrust Collar 2 $5,200.00 $10,400.00 

8" Tapping Tee and Valve w/ Box 1 $15,750.00 $15,750.00 

Additional Ductile Iron Fittings 2,000 $22.00 $44,000.00 

6" Gate Valve w/ Box 3 $3,300.00 $9,900.00 

8" Gate Valve w/ Box 1 $3,800.00 $3,800.00 

8" RJDIP Raw Water Main 60 $200.00 $12,000.00 

6" PVC Water Main 520 $125.00 $65,000.00 

8" PVC Water Main 400 $135.00 $54,000.00 

Clearing and Site Work 1 $11,000.00 $11,000.00 

6" Compound Meter Station w/ Associated Piping, Valves, etc. 1 $154,000.00 $154,000.00 

Mobilization and Bonding 1 $12,500.00 $12,200.00 

Table 36

Emergency Interconnect with City of New Bern                                                                                                                            

Estimated Capital Costs for Construction

Item Description Quantity Unit Cost Extended Cost

Total 499,000.00$                             

     Construction Administration/Part-time Inspection 10,000.00$                               

     Informal Bidding 5,000.00$                                 

     Boundary/Topgraphic Site/Route Survey 10,000.00$                               

     Design and Permitting 15,000.00$                               

Table 37

Emergency Interconnect with City of New Bern                                                                                                  

Total Estimated Capital Costs for Project

Total Estimated Construction Cost 459,000.00$                             

Engineering Services**
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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. 

 

 
 

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. 

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 gal/year/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

Objective:  Estimate Bulk Water Charge per residential equivalent user if River Bend purchased bulk water from the 

City of New Bern.

Table 38

Estimate Bulk Water Charge - City of New Bern

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

$18.67.
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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: 

 

 
 

Unit

LS

LS

LS

LS

LS

LS

LF

LF

LF

LF

EA

LF

LS

EA

EA

LF

LF

LF

LF

LF

EA

EA

EA

AC

LB

LF

EA

SY

TN

CY

EA

LS

LS

Construction Entrance 1 $5,500.00

$11,000.00 

$11,000.00 

$110.00 $5,500.00 

Select Backfill 215 $44.00 $9,460.00 

Excelsior Matting 50 $11.00 $550.00 

Testing Allowance 1 $11,000.00

$5,500.00 

Stabilization Stone 50

$13,200.00 

$6,050.00 

Seeding and Mulching 1.5 $2,750.00 $4,125.00 

Replace RCP Under Driveway 46 $1,100.00 $50,600.00 

Manual Air Release Valve and Vault 5 $6,600.00 $33,000.00 

Concrete Curb & Gutter Removal and Replacement 50 $132.00 $6,600.00 

Decorative Brick Wall Removal and Replacement 4 $4,400.00 $17,600.00 

Table 39

Bulk Water Supply Interconnect with City of New Bern                                                                                                                            

Estimated Capital Costs for Construction

Item Description Quantity Unit Cost Extended Cost

Mobilization and Bonding 1 $109,000.00 $109,000.00 

Packaged Booster Pump Station 1 $528,000.00 $528,000.00 

Booster Pump Station Generator & Electrical 1 $368,500.00 $368,500.00 

SCADA and Telemetry 1 $82,500.00 $82,500.00 

Site Work 1 $149,050.00 $149,050.00 

6" Compound Meter Station w/ Associated Piping, Valves, etc. 1 $154,000.00 $154,000.00 

10" Gate Valve w/ Box 5 $7,700.00 $38,500.00 

10" PVC C900 Water Main 9,245

18" Steel Casing (Jack and Bore) 65 $715.00 $46,475.00 

$143.00 $1,322,035.00 

400 LF 10" Fusible PVC Bore Under US 17 BUS 1 $200,200.00 $200,200.00 

10" RJPVC C900 Water Main 1,030

Additional Ductile Iron Fittings 5,700 $22.00 $125,400.00 

$220.00 $226,600.00 

10" DIP Water Main 180

Asphalt Pavement Removal and Replacement 120 $220.00 $26,400.00 

Silt Fence 1,200 $11.00

Straw Wattles 55 $110.00

Electrical Service Entrance 1 $11,000.00

Sub-total $3,743,757.50

Contingency @ ( 10%) $374,242.50

Total Estimated Construction Cost $4,118,000.00

$198.00 $35,640.00 

10" RJDIP Water Main 45 $308.00 $13,860.00 

Tap and Tie-in to Existing 8" Water Main 2 $11,000.00 $22,000.00 

Tap and Tie-in to Existing 10" Water Main 1 $13,200.00 $13,200.00 

Gravel Drive Removal and Replacement 325 $38.50 $12,512.50 

Asphalt Drive Removal and Replacement 330 $110.00 $36,300.00 

Concrete Drive Removal and Replacement 360 $165.00 $59,400.00 
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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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     Legal Costs

     Land and Rights-of-Way

10,000.00$                               

75,000.00$                               

     Resident Project Representative (12 months) 240,000.00$                             

     Record Drawing Preparation 10,000.00$                               

Administrative Costs 5,000.00$                                 

     Geotechnical Investigation 10,000.00$                               

     Wetlands/USACE Permitting 10,000.00$                               

     Construction Administration 200,000.00$                             

     Engineering Report 10,000.00$                               

     Environmental Informaiton Document 10,000.00$                               

     Boundary/Topgraphic Site/Route Survey 85,000.00$                               

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 Design, Construction Plans and Specifications 295,000.00$                             

     Permitting 10,000.00$                               

     Bidding and Negotiation 15,000.00$                               

     Permit Fees 10,000.00$                               

Total 5,113,000.00$                          
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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  

• The Town of River Bend would no longer be responsible for operations and maintenance 

of a WTP, 

• Additional staff time may become available to focus on other Town Public Utility/Public 

Works needs or priorities, 

• Town staff would no longer be responsible for continued WTP and NPDES discharge 

permitting and compliance. 

 

2. Cons  

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

• Potential growth within the Town could be impacted by the magnitude of water rates that 

are controlled by an outside political body, 

• Reliance on the City of New Bern, rate negotiation, etc. could create political animosity 

between Municipal neighbors. 

 

VIII. 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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Current 

Budget

Percent 

Increase (or 

Reduction) if 

New WTP

Estimated 

Budget if 

No WTP

Administration and Finance $507,000 0% $507,000

Water Supply and Treatment

398 Testing $9,200 -30% $6,440

399 Contracted Services $6,550 100% $13,100

298 Chemicals $13,132 100% $26,264

299 Supplies & Materials $15,800 50% $23,700

330 Utilities $11,000 150% $27,500

351 Maintenance & Repair - Buildings $2,500 0% $2,500

352 Maintenance & Repair - Equipment $4,600 50% $6,900

430 Building & Equipment Rental $0 -100% $0

496 Permit Fees $2,240 0% $2,240

499 Miscellaneous $1,478 100% $2,956

550 Capital Outlay - Equipment $0 $10,000

580 Capital Outlay - Grounds & Buildings $2,500 -100% $0

595 Capital Outlay - Wells/Pumps $0 $10,000

SUBTOTAL $69,000 $131,600

Distribution $58,000 0% $58,000

TOTAL BUDGET $634,000 $696,600 109.87%

Say 110%

Based on 2024-25 Actual Budget

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.

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.
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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 Aquifer/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.   

• 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). 

• On the 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).   

• 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. 
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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 ½ 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: 

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

• USDA-RD Environmental Water/Waste Program   

• Commercial Financing, Revenue Bonds 

• Commercial Financing, General Obligation (GO) Bonds 

 

 

 

 



River Bend Water Supply Study  September, 2024 

 

 

   

86 
 

 

B. Drinking Water State Revolving Fund: 

 

The Drinking Water State Revolving Fund (DWSRF) is a Federal program administered in 

North Carolina by the NC Department of Environmental Quality – Division of Water 

Infrastructure.  The program was created with the 1996 amendments to the Federal Safe 

Drinking Water Act. With the DWSRF being federally-seeded, the loans are subject to 

additional federal regulations regarding environmental review, outreach for disadvantaged 

business enterprises, payroll (Davis Bacon and related Acts), etc.  

 

Funding of drinking water projects is dependent upon congressional funding administered by 

individual states.  The State typically provides 20% matching funds.  The type of funding 

available is in the form of low-interest loans (1/2 of market interest rates) and a limited amount 

of principal forgiveness loans. 

 

Some program components include: loan maximum of $20 million; construction must start 

within 24 months of Letter of Intent to Fund; closing fee of 2% ; and the Local Government 

Commission (LGC) must review and approve all loans. Applications for funding from the 

DWSRF Program are received over two funding cycles per year, typically in March and 

September. 

 

C. Commercial Revenue Bonds:  

 

Revenue bonds are a type of municipal bond in which the repayment of the debt obligation is 

primarily guaranteed by the operating revenues of the applicant. These bonds are primarily 

utilized by government entities to finance projects to improve existing infrastructure.  No voter 

approval is required to obtain a revenue bond. Typically, the term for a revenue bond is 10-25 

years. 

 

The Local Government Commission must review and approve applications for Revenue Bond 

financing.  

 

D. USDA-RD, Environmental Water/Waste Program: 

 

This involves a two-step process governed by USDA. An interim Bond Anticipation Not 

(BAN) is sold with consideration that proceeds from a USDA approved long-term loan will be 

utilized to repay the BAN at the end of construction.  BAN maturity is typically within 18-24 

months. The USDA loan is secured by either a GO or Revenue Bond.  The loan recipient must 

abide by USDA requirements for bidding, project funding, documentation, etc.  The long-term 

loan is underwritten by USDA with a term of 40-years. 

 

The Local Government Commission must review and approve applications to sell the BAN as 

well as enter into the long-term loan agreements. 
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E. Commercial General Obligation Bonds 

 

A General Obligation, or GO Bond is a type of municipal bond that is backed entirely by the 

issuers creditworthiness and ability to levy taxes on its taxable property.  The term is typically 

10-20 years.  Unlike revenue bonds, GO bonds are not backed by collateral and do not pay 

creditors back on the basis of income generated from funded projects. The amount of taxation 

available by a particular GO bond may be specified as either limited or unlimited. In the case 

of an unlimited GO bond, a municipality may increase property taxes accordingly to cover its 

payments and obligations. Voter approval is required for a GO Bond. Typically, an entity that 

utilizes a GO Bond to finance a water or sewer project will utilize revenue derived from user 

rates to pay associated annual debt service. 

 

The Local Government Commission must review and approve applications for GO Bond 

financing. 
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Well House No. 1 (WTP Site) – Exterior 
 
 
 
 
 

 
 

Well No. 1  
 
 
 



 
 
 
 
 

 
 

Well No. 1 Generator 
 
 
 
 
 

 
 

Well House No. 2 (Quarterdeck Townhouses) – Exterior 
 
 
 



 
 
 
 
 

 
 

Well No. 2 
 
 
 
 
 

 
 

Water Treatment Plant (Shoreline/Plantation) - Exterior 
 
 
 



 

 
 

WTP - Interior 
 

 
 

WTP – Chlorine Room 



 
 
 
 

 
 

WTP – Filters and Face Piping 
 
 
 
 
 
 

 
 

WTP – Electrical 
 
 
 



 
 
 
 
 

 
 

WTP – Bisulfite Feed 
 
 
 
 
 

 
 

WTP - Backwash Waste Holding/Pump Tank 
 
 
 



 
 
 
 
 

 
 

WTP/WWTP Laboratory 
 
 
 
 

 
 

Water Treatment Plant (Rhems Fire Station) - Exterior 
 
 
 
 



 
 
 
 
 

 
  

Well No. 3 and WTP Interior 
 
 
 
 
 

 
 

WTP – Filter Face Piping 
 
 
 



 
 
 
 
 

 
 

WTP – Face Piping/Backwash Waste Sump 
 
 
 
 

 
 

WTP - Electrical 
 
 
 
 



 
 
 
 
 

 
 

WTP – Backwash Waste Holding/Pump Tank 
 
 
 
 
 
 
 

































































2023

Complete

River Bend

The Division of Water Resources (DWR) provides the data contained within this Local Water Supply Plan (LWSP) as a courtesy and service to our
customers. DWR staff does not field verify data. Neither DWR, nor any other party involved in the preparation of this LWSP attests that the data is
completely free of errors and omissions. Furthermore, data users are cautioned that LWSPs labeled PROVISIONAL have yet to be reviewed by DWR
staff. Subsequent review may result in significant revision. Questions regarding the accuracy or limitations of usage of this data should be directed to the
water system and/or DWR.

1. System Information

Contact Information

Water System Name: River Bend

 

PWSID: 04-25-113

Mailing Address: 45 Shoreline Drive
River Bend, NC 28562

Ownership: Municipality

 

Contact Person: Brandon Mills Title: Public Works Director

Phone: 252-638-3540 Cell/Mobile: 252-617-2893

Distribution System

Line Type Size Range (Inches) Estimated % of lines

Ductile Iron 6-8 2.00 %

Polyvinyl Chloride 2-8 98.00 %

What are the estimated total miles of distribution system lines?   19 Miles

How many feet of distribution lines were replaced during 2023?   0 Feet

How many feet of new water mains were added during 2023?   0 Feet

How many meters were replaced in 2023?   832

How old are the oldest meters in this system?   1 Year(s)

How many meters for outdoor water use, such as irrigation, are not billed for sewer services?   6

What is this system's finished water storage capacity?   0.4000 Million Gallons

Has water pressure been inadequate in any part of the system since last update? Line breaks that were repaired quickly should not be included.   No

Programs

Does this system have a program to work or flush hydrants?   Yes, Annually

Does this system have a valve exercise program?   Yes, Annually

Does this system have a cross-connection program?   Yes

Does this system have a program to replace meters?   Yes

Does this system have a plumbing retrofit program?   No

Does this system have an active water conservation public education program?   Yes

Does this system have a leak detection program?   No

Water Conservation

What type of rate structure is used?   Uniform

How much reclaimed water does this system use?   0.0000 MGD   For how many connections?   0

Does this system have an interconnection with another system capable of providing water in an emergency?   No

2. Water Use Information



Service Area

Sub-Basin(s) % of Service Population

Trent River (10-3) 100 %

County(s) % of Service Population

Craven 100 %

What was the year-round population served in 2023?   2,695

Has this system acquired another system since last report?   No

Water Use by Type

Type of Use
Metered

Connections
Metered

Average Use (MGD)
Non-Metered
Connections

Non-Metered
Estimated Use (MGD)

Residential 1,483 0.1426 0 0.0000

Commercial 13 0.0200 0 0.0000

Industrial 0 0.0000 0 0.0000

Institutional 1 0.0120 0 0.0000

How much water was used for system processes (backwash, line cleaning, flushing, etc.)?   0.0960 MGD

3. Water Supply Sources

Monthly Withdrawals & Purchases

Average Daily
Use (MGD)

Max Day
Use (MGD)

Average Daily
Use (MGD)

Max Day
Use (MGD)

Average Daily
Use (MGD)

Max Day
Use (MGD)

Jan 0.2910 0.4190 May 0.3076 0.5170 Sep 0.3234 0.5200

Feb 0.3001 0.5390 Jun 0.3423 0.6760 Oct 0.3109 0.5170

Mar 0.2916 0.3840 Jul 0.3384 0.5610 Nov 0.3107 0.3720

Apr 0.3378 0.8540 Aug 0.3498 0.6820 Dec 0.3080 0.3770

Ground Water Sources

Name or
Number

Average Daily Withdrawal
(MGD) Max Day Withdrawal

(MGD)

12-Hour
Supply
(MGD)

CUA
Reduction

Year
Offline

Use
Type

MGD Days Used

1 0.1677 365 0.3940 0.3675 CUA0 Regular

2 0.0638 363 0.1960 0.2625 CUA0 Regular

3 0.0882 362 0.2640 0.3675 CUA0 Regular

Ground Water Sources (continued)

Name or Number Well Depth (Feet)
Casing Depth

(Feet)

Screen Depth (Feet)
Well Diameter (Inches) Pump Intake Depth (Feet) Metered?

Top Bottom

1 105 77 105 8 85 Yes

2 110 81 110 6 65 Yes

3 103 90 103 8 85 Yes

Are ground water levels monitored?   Yes, Monthly

Does this system have a wellhead protection program?   Yes

Water Treatment Plants

Plant Name
Permitted Capacity

(MGD)
Is Raw Water Metered? Is Finished Water Ouput Metered? Source

River Bend WTP 0.3500 Yes No Well #3

River Bend WTP 0.6000 Yes No Wells 1 and 2

Did average daily water production exceed 80% of approved plant capacity for five consecutive days during 2023?  No

    If yes, was any water conservation implemented?  

Did average daily water production exceed 90% of approved plant capacity for five consecutive days during 2023?  No



    If yes, was any water conservation implemented?  

Are peak day demands expected to exceed the water treatment plant capacity in the next 10 years?  No

4. Wastewater Information

Monthly Discharges

Average Daily
Discharge (MGD)

Average Daily
Discharge (MGD)

Average Daily
Discharge (MGD)

Jan 0.1210 May 0.1180 Sep 0.1420

Feb 0.1280 Jun 0.1080 Oct 0.1100

Mar 0.1140 Jul 0.1210 Nov 0.1120

Apr 0.1210 Aug 0.1160 Dec 0.1170

How many sewer connections does this system have?   930

How many water service connections with septic systems does this system have?   497

Are there plans to build or expand wastewater treatment facilities in the next 10 years?   No

Wastewater Permits

Permit
Number

Type
Permitted
Capacity
(MGD)

Design
Capacity
(MGD)

Average Annual
Daily Discharge

(MGD)

Maximum Day
Discharge

(MGD)

Receiving
Stream

Receiving Basin

NC0030406 WWTP 0.3300 0.3300 0.1020 0.3000 Trent River
Trent River (10-
3)

NC0086797 WTP 0.0270 0.0270 0.0170
Plantation
Canal

Trent River (10-
3)

5. Planning

Projections

 2023 2030 2040 2050 2060 2070

Year-Round Population 2,695 2,709 2,736 2,796 2,883 2,994

Seasonal Population 0 0 0 0 0 0

 

Residential 0.1426 0.1424 0.1439 0.1470 0.1516 0.1574

Commercial 0.0200 0.0200 0.0200 0.0200 0.0200 0.0200

Industrial 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Institutional 0.0120 0.0120 0.0120 0.0120 0.0120 0.0120

System Process 0.0960 0.0960 0.0960 0.0960 0.0960 0.0960

Unaccounted-for 0.0480 0.0487 0.0489 0.0495 0.0503 0.0514

Demand v/s Percent of Supply



 2023 2030 2040 2050 2060 2070

Surface Water Supply 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Ground Water Supply 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

Purchases 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Future Supplies 0.0000 0.0000 0.0000 0.0000 0.0000

Total Available Supply (MGD) 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

Service Area Demand 0.3186 0.3191 0.3208 0.3245 0.3299 0.3368

Sales 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Future Sales 0.0000 0.0000 0.0000 0.0000 0.0000

Total Demand (MGD) 0.3186 0.3191 0.3208 0.3245 0.3299 0.3368

Demand as Percent of Supply 32% 32% 32% 32% 33% 34%

The purpose of the above chart is to show a general indication of how the long-term per capita water demand changes over time. The per capita water demand

may actually be different than indicated due to seasonal populations and the accuracy of data submitted. Water systems that have calculated long-term per

capita water demand based on a methodology that produces different results may submit their information in the notes field.

Your long-term water demand is 53 gallons per capita per day. What demand management practices do you plan to implement to reduce the per capita water

demand (i.e. conduct regular water audits, implement a plumbing retrofit program, employ practices such as rainwater harvesting or reclaimed water)? If these

practices are covered elsewhere in your plan, indicate where the practices are discussed here.    

Are there other demand management practices you will implement to reduce your future supply needs?   

What supplies other than the ones listed in future supplies are being considered to meet your future supply needs?   

How does the water system intend to implement the demand management and supply planning components above?   

Additional Information

Has this system participated in regional water supply or water use planning?  No

What major water supply reports or studies were used for planning?  

Please describe any other needs or issues regarding your water supply sources, any water system deficiencies or needed improvements (storage, treatment,

etc.) or your ability to meet present and future water needs. Include both quantity and quality considerations, as well as financial, technical, managerial,

permitting, and compliance issues:   

The Division of Water Resources (DWR) provides the data contained within this Local Water Supply Plan (LWSP) as a courtesy and service to our
customers. DWR staff does not field verify data. Neither DWR, nor any other party involved in the preparation of this LWSP attests that the data is
completely free of errors and omissions. Furthermore, data users are cautioned that LWSPs labeled PROVISIONAL have yet to be reviewed by DWR
staff. Subsequent review may result in significant revision. Questions regarding the accuracy or limitations of usage of this data should be directed to the
water system and/or DWR.





Groundwater Management Associates, Inc. 
4300 Sapphire Court, Suite 100 

Greenville, North Carolina 27834 
Telephone 252-758-3310 

www.gma-nc.com 
 

July 22, 2024 
 
Mr. Greg Churchill, P.E. 
Rivers & Associates, Inc. 
PO Box 929 
Greenville, NC 27835 
 
Re:  Evaluation of Groundwater Resources near the River Bend Water System, Town of River Bend, 

Craven County, North Carolina 
 
Mr. Churchill, 
 
Groundwater Management Associates, Inc. (GMA) is pleased to provide this Groundwater Resources 
Study report for the Town of River Bend (Town).  GMA understands that Rivers and Associates 
(Rivers) will be evaluating water-supply options for the existing public water system.  One of the 
options includes the possibility of constructing new water-supply wells.  Rivers contracted with GMA 
to evaluate the groundwater resources near River Bend and to consider the options available to 
meet the future water-supply needs for the Town. 
 
Introduction 
GMA understands that the Town of River Bend currently operates three wells that supply raw water 
to two water treatment plants (WTPs) (Figure 1).  Each of these three water-supply wells withdraws 
groundwater from the Upper Castle Hayne Aquifer (UCHA).  The current volume of groundwater 
withdrawal meets the Town’s demands.  However, two of the three wells are beginning to age, and 
consideration for constructing new water-supply wells for the public water system has become a 
priority.  Additionally, development within River Bend has encroached on the existing well sites, and 
it is unlikely that current setback requirements for new wells could be met at the current well 
locations.  
 
Wells #1 and #2 provide raw water to the water treatment facility located at the northeast corner of 
the intersection of Shoreline Drive and Plantation Drive (Figure 1).  Well #1 has a wellhead enclosed 
in a wood frame pump house located immediately beside the water treatment building.  Well #1 has 
a 12-hour supply rating of 0.252 MGD (Rivers, 2020).  Well #2 is located near the entrance to 
Quarterdeck Townhomes in a wood frame pump house approximately 700 feet from the WTP.  The 
pump house sits in a grassy area in the middle of a residential parking lot (Figure 1).  The 12-hour 
supply of Well #2 is 0.285 MGD (Rivers, 2020).  The total capacity of the WTP that Wells #1 and #2 
supply is 0.60 MGD (Rivers, 2020).  Backwash effluent from the filters of the WTP is periodically 
discharged to an NPDES-permitted surface water discharge point located near the wooden seawall 
at the community boating canal near Plantation Drive bridge (Figure 1). 
 
Well #3 supplies raw water to the WTP located adjacent to the Rhems Fire Department on Shoreline 
Drive.  The Well #3 wellhead is housed inside the wood frame water treatment building.  Well #3 
has a 12-hour supply rating of 0.252 MGD and the WTP has a total capacity of 0.35 MGD (Rivers, 
2020).  Backwash water is directed to a floor sump for discharge to a buried steel waste holding 
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tank.  Duplex submersible pumps periodically transfer the backwash supernatant to a NPDES-
permitted surface water discharge point located in a ditch that is a tributary to the community 
boating canal. 
 
Site Inspection  
On January 9th, 2024, two GMA hydrogeologists (Cody Shell and James Holley) traveled to River 
Bend to observe the existing water-supply wells and WTPs.  GMA traveled with Greg Churchill of 
Rivers, and we met with Brandon Mills (Public Works Director) from the Town of River Bend.  GMA’s 
initial stop was at water-supply Well #3 and the associated WTP located at the Rhems Fire 
Department on Shoreline Drive.  Information about the well’s performance and operation, water 
treatment for the raw water, and filter backwash effluent discharge was provided to GMA.  The 
largest potential concern identified at Well #3 was the proximity of the wellhead to the fire 
department building.  In early 2024, the Environmental Protection Agency (EPA) finalized a National 
Primary Drinking Water Regulation (NPDWR) for Per- and Polyfluoroalkyl Substances (PFAS).  PFAS 
has been commonly used in firefighting foams and can migrate into the soil, water, and air.  
Proximity between the wellhead and the Rhems Fire Department building could potentially lead to a 
source of contamination in Well #3 if Aqueous Film Forming Foam containing PFAS has been used 
for firefighting training at the site. 
 
The second stop was at Well #1 and the associated WTP immediately adjacent to the wellhead.  
The same general information about operation, treatment, and discharge was provided to GMA.  No 
significant concern was identified at this location, although nearby surface waters could potentially 
cause flooding during large storm events.  The Town representative assured GMA that the large 
diesel generator onsite could maintain a pumping well and water-supply even during severe storm 
events.   
 
Located near the entrance to Quarterdeck Townhomes is Well #2.  This water-supply well is in a 
grassy area surrounded by a residential parking lot.  A new wellhouse had been constructed around 
the wellhead to establish better security and provide protection from potential damage from 
vehicles.  The largest concern, however, was potential sources of contamination from the nearby 
vehicles.  Wrecks, oil spills, and gasoline contaminants are all potential sources of contamination 
from the surrounding parking lot that is situated close to the wellhead.  Modern setback rules for 
new wells require a minimum of one hundred feet of control around a wellhead, and the minimum 
setback would not be met at Well #2’s current location due to the proximity of paved areas. 
 
After visiting all the Town’s wells and WTPs, GMA briefly visited the discharge location for backwash 
supernatant at the community boating canal and the wastewater treatment plant before being given 
a tour of the new public utilities building that was recently constructed.  The new public utilities 
building is located across the street from the newer 300,000-gallon water tower (Figure 1).  
Adjacent to the Public Utilities building is a plot of land that the Town is currently negotiating to 
procure, and that property can likely be used as a location for a future water-supply well, if the 
Town chooses to replace any of the older wells.  The proximity to the new water tower would be an 
ideal location for a new water-supply well.  Lastly, GMA visited a city park located near the Town 
Commons as a potential site for a new well.  The location would likely not be the top priority for a 
new well, as it would eliminate a significant area of the park from future public use and would likely 
not meet setback criteria due to the proximity to a septic tank and nitrification field.  Other potential 
locations considered for a water-supply well are: a property that River Bend owns on Wakefield 
Drive, and a planned park area in a new residential development.  GMA did not visit either potential 
location during our site investigation.  
 
 



Summary of Aquifers Available for Fresh Water Supply  
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 sea 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 (Table 1) based upon 
their ages and composition (lithology). 
 
Beneath the modern land surface at River Bend is a complex sequence of marine, estuarine, and 
terrestrial sediments and sedimentary rocks that are the framework of the groundwater system.  
The groundwater system includes distinctive sequences of permeable sediments and sedimentary 
rocks (aquifers) separated by strata with low permeability (confining layers) that restrict vertical 
movement of groundwater between aquifers.  The hydrostratigraphic units that comprise the 
aquifers and confining layers in the Coastal Plain are summarized in Table 1.  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 from oldest to 
youngest (deepest to shallowest): 1) the Lower Cape Fear Aquifer (Cretaceous, 90-94 million years 
ago (Ma)), 2) the Upper Cape Fear Aquifer (Cretaceous, 86-90 Ma), 3) the Black Creek Aquifer 
(Cretaceous, 72-84 Ma), 4) the Peedee Aquifer (Cretaceous, 66-72 Ma), 5) The Beaufort Aquifer 
(Paleocene, 56-66 Ma), and 6) the Castle Hayne Aquifer (Eocene and Oligocene, 56 to 23 Ma).  Of 
these available aquifers, State-mandated reductions on the use of the Cretaceous Aquifer System 
(Specifically, the Black Creek, Upper Cape Fear, and Lower Cape Fear Aquifers) have been 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).  
Usage of groundwater from the brackish aquifers would require additional water treatment and 
include additional associated costs.  Therefore, GMA concludes 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 (CHAS) is a group of permeable sediments and sedimentary rocks 
with variable ages and lithologies (Winner and Coble, 1996).  From oldest to youngest, there are 
four distinctive lithologic units comprising the CHAS in and near the Town of River Bend: The 
Comfort Member of the Castle Hayne Formation (Lower Castle Hayne Aquifer), the Spring Garden 
Member of the Castle Hayne Formation (Middle Castle Hayne Aquifer), the River Bend Formation, 
and the Belgrade Formation (NCGS 1988).  Together, the River Bend and Belgrade Formations 
comprise the Upper Castle Hayne Aquifer.  The CHAS may also include the underlying Paleocene-
aged Beaufort Formation, where the Beaufort may lack a confining layer separating it from the 
Castle Hayne Formation.  The three Castle Hayne Aquifer units (Lower, Middle, and Upper) differ 
distinctively in their lithology, permeability, and water quality. 
 
The lowermost unit of the Castle Hayne Formation (the Comfort Member) is composed of gray to 
tan, fossiliferous (bryozoan and echinoid) limestone containing primary and secondary porosity.  The 
Comfort Member is the primary source of water for the nearby New Bern Wellfield and several 



communities in neighboring Jones County.  GMA commonly designates the Comfort Member as the 
Lower Castle Hayne Aquifer (LCHA) because it is a very distinctive, high-permeability unit that is 
readily recognized in drill cuttings and on geophysical logs.  The LCHA is expected to range from 40 
to 120 feet in thickness in the River Bend area, and it is overlain by a semi-confining layer assigned 
to the lower portion of the Spring Garden Member of the Castle Hayne Formation.   
 
The Spring Garden Member is a tan to gray, molluscan-mold biocalcirudite limestone formed with 
interbedded calcareous, clayey sands and sandy limestones.  The unit becomes more clay-rich with 
depth.  The Spring Garden Member serves as both the semi-confining layer overlying the LCHA and 
as a permeable aquifer capable of producing significant well yields in the upper sections of the 
formation.  In some areas of the Coastal Plain (e.g., Onslow County) the Spring Garden Member can 
be designated as the Middle Castle Hayne Aquifer, but in the area of River Bend the overlying River 
Bend Formation has little to no basal confining layer, making the two formations 
hydrostratigraphically indistinguishable.  In the current study, GMA has designated the Spring 
Garden Member and the River Bend Formation as the Upper Castle Hayne Aquifer (UCHA).  The 
Belgrade Formation which is generally accepted as part of the UCHA is not present in the River Bend 
locale.    
 
Existing Wells Serving River Bend 
The Upper Castle Hayne Aquifer currently supplies the Town of River Bend with fresh water; 
however, existing water-supply wells are reaching the end of their lifespan, and well sites are being 
encroached on by land development, increasing the risks of damage to the wellheads and posing 
potential sources of contamination.  River Bend is assessing the need to replace some or all of the 
current wells with new water-supply wells.   
 
In March of 2020, Rivers produced a report of the status of the existing water system.  The focus of 
the study was to evaluate the existing treatment systems and to present options for improved 
treatment in the future.  As a part of their study, Rivers sampled the raw water from each of the 
three existing wells.  These samples demonstrated that the Upper Castle Hayne Aquifer produces 
water with high hardness, elevated manganese, and iron that requires treatment.  Tables 2 and 3 
presents well construction details and corresponding water quality, respectively, of the existing wells 
serving River Bend as reported by Rivers in 2020. 
 
The three existing water-supply wells in River Bend are all relatively shallow (less than 110 ft in 
depth), which limits available drawdown resulting in limited pumping rates.  The current production 
wells have 12-hour supply ratings of 400 GPM or less.  Targeting the LCHA could potentially increase 
any well yields by double or more, making it feasible to replace the current well system (3 wells) 
with only 2 deeper wells while simultaneously having extra yield for future growth.  Nearby well 
fields in New Bern and Jones County (Table 4) that have built larger wells into the LCHA have yields 
between 500 and 1,000 GPM.  The top of the LCHA is approximately 260 ft below land surface (BLS) 
in the vicinity of River Bend (Figure 2), and other regional wells are usually screened in varying 
intervals from 200 to 300 ft BLS (Table 4).   
 
The LCHA also generally has better water quality than the UCHA with less iron and manganese 
(Table 3 and 4) which may result in lower costs associated with water treatment.  For example, the 
two LCHA wells that supply the nearby Jones County wellfield located on US HWY 17S Business, 
approximately 3.5 miles southwest of River Bend, produce water with iron and manganese 
concentrations that are below the maximum contaminant levels (MCLs) for these constituents (Table 
4).  The LCHA wells that supply the New Bern wellfield located to the northwest of River Bend have 
comparable or worse water quality than River Bend’s UCHA wells (Table 3 and 4).  However, the 
New Bern wells in the LCHA have much better water quality than the UCHA wells in the same 



vicinity.  If regional trends hold, the LCHA in the vicinity of River Bend should have better water 
quality than the UCHA with regards to iron and manganese.  Test well exploration should be used to 
verify the quality of raw water from the LCHA. 
 
Conclusions and Recommendations 
GMA has evaluated the lithology and hydrostratigraphy of underlying aquifers, including the Castle 
Hayne Aquifer, in the vicinity of the Town of River Bend.  We conclude the Lower Castle Hayne 
Aquifer has significant, fresh, groundwater resource potential capable of meeting the current and 
projected future demands of River Bend’s residents, and it may have better water quality than the 
UCHA currently being utilized.  Additionally, a pair of wells withdrawing from the LCHA placed a 
reasonable distance apart and pumped individually for 12-hour cycles might supply the Town’s 
needs while also being capable of handling increased withdrawals and expansion in the future.  
Another option would be to construct a shallow and deep well at the same site.  Combining 
withdrawals from both wells (shallow and deep) could potentially replace all three of the Town’s 
current wells and improve overall water quality through mixing.   
 
It is GMA’s assessment that a new water-supply well would have a more beneficial placement in 
relation to the upgraded distribution system (newer 300,000-gallon water tower) and would help 
mitigate risks (security, contamination sources, etc.) associated with current well sites.  Additionally, 
utilizing the deeper LCHA, instead of the UCHA, would likely provide increased yield potential.  Based 
upon available data, new well construction for a high-yield water-supply well into the LCHA would 
likely consist of a 10 to 12-inch diameter screen and casing, and the well would be approximately 
280 to 320 feet in total depth.  Verification of the yield potential and water quality of the LCHA at 
River Bend would require test well exploration before proceeding with design and construction of 
new production wells. 
 
The water quality of the Lower Castle Hayne Aquifer is likely better than the Upper Castle Hayne 
Aquifer in the vicinity of River Bend.  Raw water from both aquifers is hard, however, and softening 
would be recommended to meet typical water-quality expectations for potable use.  We understand 
that the Town of River Bend does not currently soften the raw groundwater from the Upper Castle 
Hayne Aquifer.  Instead, softening is accomplished preferentially by some customers on an 
individual basis through use of residential water softeners.  Additionally, water from the Lower 
Castle Hayne Aquifer may has potential to form disinfection byproducts.  Evaluation of the 
disinfection byproduct formation potential should be included in water quality testing of future test 
wells to characterize the potential of the LCHA to form excessive disinfection byproducts.   
 
The water from the LCHA is expected to be fresh, and there are no indications of elevated salinity 
near the Town of River Bend.  However, the underlying Beaufort Aquifer likely contains elevated 
chloride concentrations.  The confining layer between the LCHA and the Beaufort Aquifers is often 
relatively thin, and the Beaufort Aquifer may be somewhat leaky.  The NCDWR’s Clarks Research 
Station (located about 4 miles north of River Bend) includes a monitoring well screened within the 
Beaufort Aquifer that has a reported chloride concentration of about 1000 mg/L.  However, the 
underlying Peedee Aquifer monitoring well at the Clarks Research Station also has a chloride 
concentration of 1000 mg/L.  The NCDWR Clark’s Research Station has been the subject of debate 
for years due to concerns over cross-connecting aquifers via the monitoring well boreholes, and it is 
likely that the chloride concentrations indicated for the Beaufort Aquifer monitoring well at that 
station are erroneously elevated due to aquifer interconnection.   
 
If test well exploration of the LCHA is conducted at River Bend, GMA recommends that an 
exploratory borehole should be extended into the top of the Beaufort Aquifer, and a temporary zone 
test sample should be collected to verify the salinity of the Beaufort Aquifer.  Upon completion of the 



zone test, GMA recommends that the driller should permanently abandon the lower borehole with 
cement before enlarging the upper portion of the borehole to allow construction of a LCHA test well.  
If elevated salinity is confirmed in the Beaufort Aquifer beneath River Bend, GMA would advise River 
Bend to monitor chloride concentrations during any future operation of wells in the LCHA to discern 
if drawdown induced by the wells causes increases in chloride concentrations in the LCHA over time. 
 
At this time, GMA recommends that River Bend should select a potential well site near the new 
Public Utilities building and a second alternative site.  Test well exploration of the sites are 
recommended to include: 
 

1) Pilot hole drilling to approximately 360 feet depth in at least one of the exploratory wells.  
2) Geophysical logging of the pilot holes (Natural Gamma, SP, and Resistivity). 
3) Temporary zone testing of the water quality of the Beaufort Aquifer at about 350 feet 

depth, followed by permanent abandonment of the lower pilot hole with cement grout. 
4) Construction of a test well at each location equipped with a 4-inch screen from about 

250-320 feet and a 6-inch PVC casing from land surface to about 250 feet.  
5) Conducting 6-hour pumping tests at a constant rate of about 200 gpm.  
6) Collecting water samples for New Well Series and disinfection byproduct formation 

potential (THMFP and HAAFP analysis). 
 
The results of the test well program will guide final decisions on future well construction for the 
Town.  The LCHA test well should provide critical data on yield potential of the aquifer and water 
quality attributes that will guide decisions on future water treatment for the water system. 
 
Report Certification 
   
This report was prepared by Groundwater Management Associates, Inc. (GMA).  GMA is a 
professional corporation licensed to practice geology (#C-121) and engineering (#C-0854) in North 
Carolina.  I, Cody J. Shell, a North Carolina Licensed Geologist for GMA, do certify that the 
information contained in this report is correct and accurate to the best of my knowledge 
 
If you have any questions, or if we may be of further assistance, please feel free to contact us. 
 
Best regards, 
 
Groundwater Management Associates, Inc. 
 
 

       
    
Cody J. Shell, P.G.      James K. Holley, P.G. 
Project Hydrogeologist      Senior Hydrogeologist 
 
CC: Richard Spruill, Ph.D., P.G. 
 
Enclosures: Figure 1 
  Figure 2   
  Table 1, 2, 3, and 4 



��

��

Well #3

Well #1

Well #2

Potential Well Site

New Elevated Storage Tank

Old Elevated Storage Tank

�
LEGEND

DATE:  6/24/2024

PROJECT NO. 21351

GENERAL SITE MAP

TOWN OF RIVER BEND, CRAVEN COUNTY, NC

File: DRAWINGS/21347/

        FIG1_SITEMAP

   FIGURE 1

0 3000'
SCALE IN FEET

CHOCOW
INITY BAY

THIS MAP IS NOT A CERTIFIED SURVEY AND HAS NOT BEEN
REVIEWED BY A LOCAL GOVERNMENT AGENCY FOR COMPLIANCE
WITH ANY APPLICABLE LAND DEVELOPMENT REGULATIONS.

THIS PRODUCT IS FOR REFERENCE AND ILLUSTRATION PURPOSES
ONLY AND IS ONLY AS ACCURATE AS THE SOURCE DATA FROM
WHICH IT WAS COMPILED.

US COASTAL WATERS NAVIGATION LAYER SOURCE:
NOAA National Ocean Service, Office of Coast Survey, 
ENC ID US5NC22M, 2021

Roads

City Limits

Existing Well Locations

Potential Well Location

�� Elevated Storage Tanks



TW3
-175

 S1
-220

RTR
-234

TW10
-247

TW9
-231

TW8
-216

TW7
-211TW6

-206

TW11
-207

TW12
-208

TW13
-199

TW14
-193

TW5
-193

S22J8
-172

TW2
-200

 S2
-200

TW1
-194

TW15
-192

TW4
-180

-170

-240

-230

-220

-210

-200

-190

-180

River Bend

�
LEGEND

DATE:  7/22/2024

PROJECT NO. 21351

Elevation of the Top of the Lower Castle Hayne Aquifer

TOWN OF RIVER BEND, CRAVEN COUNTY, NC

File: DRAWINGS/21347/

        FIG2_TopLCHA

   FIGURE 2

0 3000 6000'

SCALE IN FEET

CHOCOW
INITY BAY

THIS MAP IS NOT A CERTIFIED SURVEY AND HAS NOT BEEN
REVIEWED BY A LOCAL GOVERNMENT AGENCY FOR COMPLIANCE
WITH ANY APPLICABLE LAND DEVELOPMENT REGULATIONS.

THIS PRODUCT IS FOR REFERENCE AND ILLUSTRATION PURPOSES
ONLY AND IS ONLY AS ACCURATE AS THE SOURCE DATA FROM
WHICH IT WAS COMPILED.

US COASTAL WATERS NAVIGATION LAYER SOURCE:
NOAA National Ocean Service, Office of Coast Survey, 
ENC ID US5NC22M, 2021

Well Locations

Elevation Contours

Roads

City Limits



Table 1.  Hydrostratigraphic Units in the North Carolina Coastal Plain  

Period Ma Geologic Age Formation Name Hydrostratigraphic Units 
Q

u
at

er
n

a
ry

  

0 - 2.5 

Recent 

to 

Pleistocene 

Unnamed Holocene 

 

James City Fm. 

Surficial Aquifer 

 

Upper Castle Hayne CL 

N
eo

ge
n

e 2.5 - 5 Pliocene Duplin Fm. Yorktown Aquifer 

Upper Castle Hayne CL 

5 - 23 Miocene Pungo River Fm. Upper Castle Hayne CL 

P
al

e
o

ge
n

e 

23 - 34 Oligocene Belgrade Fm. 

River Bend Fm. 

Upper Castle Hayne Aquifer 

Upper Castle Hayne Aquifer 

Middle Castle Hayne CL 

34 - 56 Eocene Castle Hayne Fm. 

(Spring Garden Mbr.) 

 

(Comfort Member) 

 

Middle Castle Hayne Aquifer 

Lower Castle Hayne CL 

Lower Castle Hayne Aquifer 

56 - 66 Paleocene Beaufort Fm. 

 

Yaupon Beach Fm. 

Beaufort CL 

Beaufort Aquifer 

Peedee CL 

C
re

ta
ce

o
u

s 

66 - 72 Upper Cretaceous 

(Maastrichtian) 

Peedee Fm. Peedee CL 

Peedee Aquifer 

72 – 84 Upper Cretaceous 

(Campanian) 

Black Creek Group Black Creek CL 

Black Creek Aquifer 

84 – 86 Upper Cretaceous 

(Santonian) 

Middendorf Fm. 

(Pleasant Creek Fm.) 

Black Creek Aquifer 

Upper Cape Fear CL 

86 – 90 

 

 

90 – 94 

Upper Cretaceous 

(Coniacian to 

possibly 

Turonian) 

Cape Fear Fm. Upper Cape Fear CL 

Upper Cape Fear Aquifer 

Lower Cape Fear CL 

Lower Cape Fear Aquifer 

 >252 Paleozoic and 

Late Proterozoic 

Crystalline Basement Bedrock Aquifer 

   Ma – Million Years (mega-annum)   CL – Confining Layer    Fm. – Formation   Mbr. – Member 
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15A NCAC 18C .0203 PUBLIC WELL WATER SUPPLIES 
(a)  A site or sites for a water supply well to be used as a community or non-transient, non-community water system 
shall be investigated by an authorized representative of the Department prior to approval. Approval by the 
Department is required in addition to any approval or permit issued by any other state agency. The site shall meet 
the following requirements at the time of approval: 

(1) The well shall be located on a lot so that the area within 100 feet of the well is owned or controlled 
by the person supplying the water. The supplier of water shall be able to protect the well lot from 
potential sources of pollution and to construct landscape features for drainage and diversion of 
pollution. 

(2) The minimum horizontal separation between the well and known potential sources of pollution 
shall be as follows: 
(A) 100 feet from any sanitary sewage disposal system, sewer, or a sewer pipe unless the 

sewer is constructed of water main materials and joints, in which case the sewer pipe 
shall be at least 50 feet from the well; 

(B) 200 feet from a subsurface sanitary sewage treatment and disposal system designed for 
3000 or more gallons of wastewater a day flows, unless the well water source is from a 
confined aquifer; 

(C) 500 feet from a septage disposal site; 
(D) 100 feet from buildings, mobile homes, permanent structures, animal houses or lots, or 

cultivated areas to which chemicals are applied; 
(E) 100 feet from surface water; 
(F) 100 feet from a chemical or petroleum fuel underground storage tank with secondary 

containment; 
(G) 500 feet from a chemical or petroleum fuel underground storage tank without secondary 

containment; 
(H) 500 feet from the boundary of a ground water contamination area; 
(I) 500 feet from a sanitary landfill or non-permitted non-hazardous solid waste disposal site; 
(J) 1000 feet from a hazardous waste disposal site or in any location that conflicts with the 

North Carolina Hazardous Waste Management Rules cited as 15A NCAC 13A; 
(K) 300 feet from a cemetery or burial ground; and 
(L) 100 feet from any other potential source of pollution.  

(3) The Department may require greater separation distances or impose other protective measures if 
necessary to protect the well from pollution, taking into consideration factors such as: 
(A) the hazard or health risk associated with the source of pollution; 
(B) the proximity of the potential source to the well; 
(C) the type of material, facility, or circumstance that poses the source or potential source of 

pollution; 
(D) the volume or size of the source or potential source of pollution; 
(E) hydrogeological features of the site that could affect the movement of contaminants to the 

source water; 
(F) the effect that well operation might have on the movement of contamination; and 
(G) the feasibility of providing additional separation distances or protective measures. 

(4) The lot shall be graded or sloped so that surface water is diverted away from the wellhead. The 
well shall not have greater than a one percent annual chance of flooding.  

(5) If a supplier of water demonstrates that it is impracticable, taking into consideration feasibility and 
cost, to locate water from any other approved source and an existing well can no longer provide 
water that meets the requirements of this Subchapter, a representative of the Division may approve 
a variance for a smaller well lot and reduced separation distances to meet existing demands. 
Additional monitoring under this Part or other conditions shall be imposed if necessary to mitigate 
the increased risk from the variance. 

(b)  The Division of Water Resources may grant a variance from the minimum horizontal separation distances for 
public water supply wells set out in Parts (a)(2)(D) and (E) of this Rule. 

(1) Such variance shall require the following findings: 
(A) the well supplies water to a non-community water system as defined in G.S. 130A-

313(10)(b) or supplies water to a business or institution, such as a school, that has 



become a non-community water system through an increase in the number of people 
served by the well; 

(B) it is impracticable, taking into consideration feasibility and cost, for the public water 
system to comply with the minimum horizontal separation distance set out in Parts 
(a)(2)(D) and (E) of this Rule; 

(C) there is no reasonable alternative source of drinking water available to the public water 
supply system and; 

(D) the granting of the variance will not result in an unreasonable risk to public health. 
(2) Such variance shall require that the non-community public water supply well meet the following 

requirements: 
(A) the well shall comply with the minimum horizontal separation distances set out in Parts 

(a)(2)(D) and (E) of this Rule to the maximum extent practicable; 
(B) the well shall meet a minimum horizontal separation distance of 25 feet from a building, 

mobile home, or other permanent structure that is not used primarily to house animals; 
(C) the well shall meet a minimum horizontal separation distance of 100 feet from any animal 

house or feedlot and from cultivated areas to which chemicals are applied; 
(D) the well shall meet a minimum horizontal separation distance of 50 feet from surface 

water; and 
(E) the well shall comply with all other requirements for public well water supplies set out in 

Paragraph (a) of this Rule. 
 
History Note: Authority G.S. 130A-315; 130A-318; P.L. 93-523; S.L. 2011-394; 

Eff. January 1, 1977; 
Readopted Eff. December 5, 1977; 
Amended Eff. July 7, 2014; July 1, 1994; September 1, 1990; September 1, 1979; 
Readopted Eff. July 1, 2019. 
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7KH� SURSRVHG�:73� FDSDFLW�� LV� UHFRPPHQGHG� WR� EH� ���� 0�'� ZKLFK� LV� DSSUR�LPDWHO��
HT�LYDOHQW�WR�WKH�WRWDO�FDSDFLWLHV�RI�WKH�H�LVWLQJ�ZHOO�ILHOG�DQG�:73V���&RQVLGHUDWLRQ�VKR�OG�
EH�JLYHQ�G�ULQJ�WKH�SODQQLQJ�DQG�GHVLJQ�SKDVHV�IRU�I�W�UH�H�SDQVLRQ�FDSDELOLW����5DZ�ZDWHU�
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WUDQVPLVVLRQ�PDLQV� ZLOO� EH� H�WHQGHG� DV� UHT�LUHG� IURP�&DVWOH� �D�QH� UDZ�ZDWHU� ZHOOV� WR�
VHUYH�WKH�QHZ�:73�VLWH����
�
/LQHG�ZDVWH�VHWWOLQJ�ODJRRQV�DQG�V�SHUQDWDQW�S�PSV�ZLOO�EH�LQVWDOOHG�RQ�WKH�QHZ�:73�VLWH�
IRU�HQKDQFHG�VHWWOLQJ�RI�ZDVWH�FRQVWLW�HQWV�����ZDVWH�HIIO�HQW�IRUFH�PDLQ�ZLOO�EH�H�WHQGHG�
IURP� WKH�:73�VLWH� WR� WKH�H�LVWLQJ�JUDYLW�� VDQLWDU�� VHZHU�FROOHFWLRQ� V�VWHP�� V�FK� WKDW� WKH�
HIIO�HQW� ZLOO� EH� GLO�WHG� WKUR�JK� WKH� VDQLWDU�� VHZHU� FROOHFWLRQ� DQG� WUHDWPHQW� SURFHVV��
IROORZHG� E�� GLVFKDUJH� ZLWK� WKH� H�LVWLQJ� ::73� HIIO�HQW�� � �IWHU� WKH� QHZ� :73� LV�
FRPPLVVLRQHG�DQG�RSHUDWLRQDO��WKH�7RZQ�ZLOO�SURSHUO��DEDQGRQ�WKH�WZR�H�LVWLQJ�:73V�DQG�
YRO�QWDULO��IRUIHLW�WKHLU�DVVRFLDWHG�13'(6�GLVFKDUJH�SHUPLWV���
�
�HVFULSWLR�� RI� (�LVWL�J� &R�GLWLR�V� RI�3URSRVHG�:73�6LWH��7KH� %URZQ� 7UDFW� LV�
ORFDWHG�LQ�&UDYHQ�&R�QW��DW�����2OG�3ROORFNVYLOOH�5RDG���7KH�SURSRVHG�:73�6LWH�LV�
ORFDWHG�RQ�WKH�VR�WKHUQPRVW�HQG�RI�WKH�%URZQ�7UDFW�LQ�FORVH�SUR�LPLW��WR�WKH�7RZQ�V�
QHZO�� FRQVWU�FWHG� 3�EOLF� :RUNV� )DFLOLW�� DQG� H�LVWLQJ� ��������JDOORQ� (OHYDWHG�
6WRUDJH�7DQN�QHDU�WKH�ZHVWHUQ�WHUPLQ�V�RI�3ODQWDWLRQ�'ULYH���7KH�ORJLFDO�DFFHVV�SRLQW�
IRU�WKH�:73�6LWH�LV�IURP�WKH�ZHVWHUQ�WHUPLQ�V�RI�3ODQWDWLRQ�'ULYH�����
�
7KH� ORFDWLRQ� RI� WKH� VLWH� DGMDFHQW� WR� WKH�QHZ�3�EOLF�:RUNV�)DFLOLW�� DQG� H�LVWLQJ�(OHYDWHG�
6WRUDJH� 7DQN� PDNH� LW� FRQYHQLHQW� IRU� GHYHORSPHQW� RI� WKH� QHZ�:73�� � �RZHYHU�� 5REHUW�
'DYLV�DQG�.LPEHUO��'RZ�UHWDLQHG�D�ILYH�IHHW������ZLGH�VWULS�RI�SURSHUW��RQ�WKH�ZHVW�VLGH�RI�
WKH� 3�EOLF� :RUNV� ORW� ZKLFK� ZR�OG� VHJUHJDWH� WKH�:73� VLWH� IURP� WKH� VLWH� RI� WKH� 3�EOLF�
:RUNV�)DFLOLW����,I�WKH�7RZQ�S�UV�HV�S�UFKDVH�RI�WKH�SURSRVHG�:73�6LWH��WKH�DGGLWLRQDO����
ZLGH� VWULS� RI� ODQG� VKR�OG� DOVR� EH� DFT�LUHG� E�� WKH�7RZQ� IURP�'DYLV� DQG�'RZ� V�FK� WKDW�
5LYHU�%HQG�KDV�FRQWLJ�R�V�RZQHUVKLS�RI�WKH�3�EOLF�:RUNV��(OHYDWHG�7DQN�DQG�:73�VLWHV���
7KLV�FR�OG�KHOS�WR�IDFLOLWDWH�ORFDWLRQ�RI�D�I�W�UH�UDZ�ZDWHU�ZHOO�RQ�WKH�:73�6LWH���2QH�RI�
WKH�FRQGLWLRQV�IRU�ZHOO�VLWH�DSSURYDO�E��1&'(4�':5�3�EOLF�:DWHU�6�SSO��6HFWLRQ�LV�WKDW�
WKH�ZHOO�RZQHU�P�VW�RZQ�RU�FRQWURO�GHYHORSPHQW�RI�WKH�ODQG�ZLWKLQ�D�����IHHW�UDGL�V�RI�WKH�
ZHOO�����
�
7KH� SURSRVHG�:73�6LWH� LV� F�UUHQWO�� DQ��QDWWHQGHG� IRUHVW� FRQVLVWLQJ�RI� D�PL�HG� VWDQG�RI�
/REOROO�� 3LQH�� �PHULFDQ� �ROO��� :KLWH� 2DN�� :DWHU� 2DN�� <HOORZ� 3RSODU�� HWF�� � �HULDO�
SKRWRJUDSKV�V�JJHVW� WKH�VLWH�ZDV�ODVW�ORJJHG�LQ�WKH�HDUO������V���7KH�IRUHVW�DSSHDUV�QRW�WR�
KDYH� EHHQ� UH�SODQWHG�� UDWKHU� LW� DSSHDUV� WR� KDYH� UH�YHJHWDWHG� QDW�UDOO��� � 7KHUH� LV� QR�
LQGLFDWLRQ� WKDW� WKH�SURSHUW��KDV�EHHQ�IDUPHG�RYHU�WKH�SDVW�VL��GHFDGHV�� �7R� WKH�QRUWK�DQG�
ZHVW��WKH�:73�6LWH�LV�V�UUR�QGHG�E��IRUHVW�ODQG���7KH�SURSHUW��WR�WKH�QRUWKHDVW�RI�WKH�:73�
6LWH� DQG� QHZ� 3�EOLF� :RUNV� )DFLOLW�� LV� IRUHVW� WKDW� ZDV� ORJJHG� LQ� ������ DQG� WKHUH� LV�
UHSRUWHGO�� LQWHUHVW� LQ� GHYHORSPHQW� DV� D� UHVLGHQWLDO� V�EGLYLVLRQ�� � 6LQJOH� IDPLO�� UHVLGHQFHV�
RFF�S�� WKH� SURSHUW�� ORFDWHG� WR� WKH� VR�WK� RI� WKH� :73� 6LWH� ZLWK� WKH� KRPHV� IURQWLQJ�
VR�WKZDUG�DQG�DFFHVVHG�IURP��DWHZRRG�'ULYH��6HH��SSHQGL��(���6LWH�3KRWRJUDSK������
�
6LWH�5HVHDUF��D�G�5HFR��DLVVD�FH���'HVNWRS�UHVHDUFK�ZDV�FRQG�FWHG�E��DQDO��LQJ�
S�EOLVKHG� JRYHUQPHQWDO� GRF�PHQWV� FRPELQHG� ZLWK� ILHOG� UHFRQQDLVVDQFH� RI� RQ�VLWH�
FRQGLWLRQV�FRQG�FWHG�E��5LYHUV��VWDII�� �7KH�/�6(5�LQFO�GHV� LQIRUPDWLRQ� UHODWHG� WR�
SK�VLFDO� VLWH� FKDUDFWHULVWLFV� LQFO�GLQJ� WRSRJUDSK��� VRLOV�� ZHWODQGV�� VWUHDPV��
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IORRGSODLQV�� DQG� YHJHWDWLRQ�� SO�V�� UHJ�ODWRU�� OLPLWDWLRQV� LPSRVHG� RQ� �VH� UHODWHG� WR�
VSHFLILF�FKDUDFWHULVWLFV�RI�WKH�VLWH���
�

3UHOLPLQDU�� UHFRQQDLVVDQFH� DQG� LQYHVWLJDWLRQ� E�� 5LYHUV� UHYHDO� WKH� SUHVHQFH� RI� QR�
VWU�FW�UHV��URDGV�RU�UHODWHG�DFFHVVRULHV�WR�V�JJHVW�DQ��SUHYLR�V�GHYHORSPHQW�KDV�RFF�UUHG�
RQ� WKH� VLWH�� � 7KHUH� DUH� QR�PDQ�PDGH� RU� PDFKLQH�H�FDYDWHG� GLWFKHV� DOWKR�JK� WKHUH� DUH�
VRPH�LQGLFDWLRQV�RI�YHU��VKDOORZ�VZDOHV�SUHVHQW�WKDW�OLNHO��UHPDLQ�IURP�SUHYLR�V�ORJJLQJ�
DFWLYLWLHV����
�
�

&OHDUL�J����UXEEL�J�� �7KH�:73�6LWH� LV� F�UUHQWO��DQ��QDWWHQGHG�IRUHVW�FRQVLVWLQJ�RI�D�
PL�HG� WUHH� VWDQG� WKDW� JHQHUDOO�� UDQJH� �S� WR� ��� �HDUV� ROG�� � 7KH�PDMRULW�� RI� WKH� VLWH� ZLOO�
UHT�LUH�FOHDULQJ�DQG�JU�EELQJ�WR�IDFLOLWDWH�GHYHORSPHQW���(�LVWLQJ�WUHHV�DQG�YHJHWDWLRQ�PD��
EH�DEOH�WR�UHPDLQ�ZLWKLQ�E�IIHUV��VHWEDFNV�DQG��QGLVW�UEHG�SRUWLRQV�RI�ZHWODQGV����
�

)ORRGSODL��� ��V�VKRZQ�E���SSHQGL��)���)(0��(IIHFWL�H�),50�0DS��)ORRG�,QV�UDQFH�
5DWH�0DS�&RPP�QLW�� 3DQHO� ����������.� GDWHG� -�QH� ���� ����� DQG� S�EOLVKHG� E�� WKH�
)HGHUDO�(PHUJHQF��0DQDJHPHQW��JHQF�� �)(0���� WKHUH� DUH� QR�DUHDV� RI� WKH�:73�6LWH�
ORFDWHG�ZLWKLQ�HLWKHU�WKH������HDU�RU������HDU�IORRG��RQHV��7KH�F�UUHQW�SDQHO�GHSLFWV�WKH�
�����HDU�IORRG�HOHYDWLRQ�DW����06/���7KH�JUR�QG�HOHYDWLRQV�IRU�WKH�:73�6LWH�YDU��IURP�
DSSUR�LPDWHO�� ���� �� ����06/�ZKLFK� DUH�ZHOO� DERYH� WKH� �����HDU� DQG� �����HDU� IORRG�
OHYHOV����
�
7RSRJUDS���D�G��UDL�DJH�� �7KH�:73�6LWH� LV� ORFDWHG�ZLWKLQ� WKH�1H�VH�5LYHU�%DVLQ��
DQG�WKH�PDMRULW��RI�WKH�VLWH�GUDLQV�VR�WKHDVWZDUG�WRZDUG�DQ��QQDPHG�WULE�WDU��RI�WKH�7UHQW�
5LYHU��7KLV�VLWH�KDV�JUHDWHU�WRSRJUDSKLF�UHOLHI�WKDQ�PDQ��DUHDV�ZLWKLQ�&UDYHQ�&R�QW���ZLWK�
VLWH�HOHYDWLRQV�UDQJLQJ�IURP�D�KLJK�HOHYDWLRQ�RI�����06/�LQ�WKH�VR�WKZHVW�FRUQHU�WR�D�ORZ�
HOHYDWLRQ�DW�WKH�VR�WKHDVW�ER�QGDU��OLQH�RI�����06/����SSUR�LPDWH�UHSUHVHQWDWLRQ�RI�WKH�
H�LVWLQJ�WRSRJUDSKLF�UHOLHI�LV�LOO�VWUDWHG�E���SSHQGL������86�6�4�DGUDQJOH�7RSRJUDSKLF�
0DS�DQG��SSHQGL������&RQFHSW�DO�6LWH�3ODQ����
�
7KH� �QQDPHG� WULE�WDU�� WKDW� UHFHLYHV� V�UIDFH� ZDWHU� U�QRII� IURP� WKH� :73� 6LWH� GRHV� QRW�
DSSHDU�WR�EH�D�M�ULVGLFWLRQDO��EO�H�OLQH��VWUHDP���7KH�WULE�WDU��LV�QRW�UHSUHVHQWHG�DV�EO�H�OLQH�
RQ� WKH� 86�6� 4�DG� 0DS� RU� WKH� &UDYHQ� &R�QW�� 6RLO� 6�UYH�� PDSV� �6HH� �SSHQGL�� �� ��
&UD�HQ�&R�QW��6RLO��0DS����)LHOG�UHFRQQDLVVDQFH�E��5LYHUV�V�JJHVWV�WKH�WULE�WDU��LV�QRQ�
M�ULVGLFWLRQDO�DW�WKH�SRLQW�LW�UHDFKHV�WKH�:73�6LWH�����M�ULVGLFWLRQDO�GHWHUPLQDWLRQ�VKR�OG�EH�
PDGH� WR�FRQILUP�ZKHWKHU� LW� LV�UHJ�ODWHG�RU�QRW�����M�ULVGLFWLRQDO�VWUHDP�UHT�LUHV�D����IHHW�
E�IIHU�RQ�HLWKHU�VLGH���7R�WKH�H�WHQW�WKDW�WKH�:73�6LWH�FDQ�EH�GHYHORSHG�ZLWKR�W�GLVW�UELQJ�
WKH�UHFHLYLQJ�VWUHDP��OHVV�LPSDFW�DQG�SHUPLWWLQJ�HIIRUW�ZLOO�EH�UHT�LUHG����
�
7KH� 7UHQW� 5LYHU� LV� FODVVLILHG� DV� D� 6%�� 6Z�� 16:� �7LGDO� 6DOW� :DWHU�� 6ZDPS�� 1�WULHQW�
6HQVLWLYH�:DWHU��ORFDWHG�ZLWKLQ�WKH�1H�VH�5LYHU�%DVLQ���
�

6RLOV�� � 1HDU� V�UIDFH� VRLOV� RQ� WKH� SURSRVHG�:73�6LWH� DUH� FRPSULVHG� SUHGRPLQDQWO�� E��
�ROGVERUR���R���DQG�2QVORZ��2Q��VRLOV�VHULHV�ZKLFK�DUH�PRGHUDWHO��ZHOO�GUDLQHG����7KH�
GHSWK� WR� ZDWHU� WDEOH� LV� JHQHUDOO�� EHWZHHQ� ���� �� ���� EHORZ� JUR�QG� OHYHO�� � 0LQRU�
FRPSRQHQWV� RI� 5DLQV� DQG� 0�FNDOHH� �K�GULF�� VRLOV� DUH� SUHVHQW� ZLWKLQ� D� VPDOO� IODW� RI�
ZHWODQGV� WKDW�RFF�U�QHDU�WKH�KHDG�RI� WKH�GUDLQDJH�ZD���� � �7KH�GRPLQDQW�VRLO� W�SHV�KDYH�
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VRPH� OLPLWDWLRQV� UHJDUGLQJ� V�LWDELOLW�� IRU� GHYHORSPHQW� DFWLYLW��� � 7KH� �ROGVERUR� DQG�
2QVORZ�VRLOV�DUH�FODVVLILHG�DV�KDYLQJ��VHDVRQDO�ZHWQHVV��UHODWLYH�WR�VKDOORZ�H�FDYDWLRQV�
DQG� FRPPHUFLDO� E�LOGLQJ�FRQVWU�FWLRQ�� �:HWQHVV��KRZHYHU�� FDQ�EH� UHG�FHG�E�� GUDLQDJH�
V�VWHP� LPSURYHPHQWV� LQFO�GLQJ� V�UIDFH� JUDGLQJ�� DQG� RSHQ� RU� SLSHG� VWRUPZDWHU�
FRQYH�DQFHV�� � �V� V�FK�� WKH� VRLO� W�SHV� GR� QRW� DSSHDU� SURKLELWLYH� IRU� WKH� W�SH� RI�
FRQVWU�FWLRQ�DFWLYLWLHV�UHT�LUHG�IRU�GHYHORSPHQW�RI�WKH�P�QLFLSDO�:73����
�
'HHSHU�V�EV�UIDFH�JHRWHFKQLFDO�LQYHVWLJDWLRQ�LV�UHFRPPHQGHG�E��D�OLFHQVHG�JHRWHFKQLFDO�
HQJLQHHULQJ� ILUP� WR� SURSHUO�� HYDO�DWH� IR�QGDWLRQ� GHVLJQ� FRQVLGHUDWLRQV� RU� RWKHU� VRLO�
OLPLWDWLRQV��
�
:HWOD�GV�D�G�-XULVGLFWLR�DO�6WUHDPV���5LYHUV��ILHOG�UHFRQQDLVVDQFH�V�JJHVWV� WKDW�PLQRU�
DUHDV� RI� ZHWODQGV� DUH� SUHVHQW� RQ� WKH� VLWH� GHVSLWH� WKH� IDFW� WKDW� WKH� 1DWLRQZLGH� :HWODQG�
,QYHQWRU��GRHV�QRW� LQGLFDWH�V�FK��6HH��SSHQGL�� ,���1DWLRQ�LGH�:HWODQG�,Q�HQWRU���� �7KH�
ZHWODQG� DUHDV� DUH� UHODWLYHO�� VPDOO� ZLWK� WRWDO� DFUHDJH� OHVV� WKDQ� ����DFUHV�� KRZHYHU�� WKH��
H�WHQG�DV�P�FK�DV�����IHHW�LQWR�WKH�:73�VLWH�� �6RPH�SRUWLRQV�RI�WKH�ZHWODQGV�ZLOO�OLNHO��
QHHG� WR� EH� ILOOHG� WR� DFFRPPRGDWH� FRQVWU�FWLRQ�� � 7KLV� VKR�OG� EH� IHDVLEOH� E�� VHF�ULQJ� D�
1DWLRQZLGH� ���SHUPLW� IURP� WKH�86��UP��&RUSV� RI� (QJLQHHUV�ZKLFK� DOORZV� ILOOLQJ��S� WR�
����DFUHV�����PLWLJDWLRQ�IHH�ZLOO�EH�UHT�LUHG�LQ�RUGHU�WR�S�UFKDVH�PLWLJDWLRQ�FUHGLWV�IURP�DQ�
HOLJLEOH�PLWLJDWLRQ�EDQN�IRU�WKH�1H�VH�5LYHU�%DVLQ���
�
5LYHUV�� UHVHDUFK�DQG� ILHOG�UHFRQQDLVVDQFH�DOVR� V�JJHVWV� WKDW� WKH� ORFDWLRQ� RI� WKH� UHFHLYLQJ�
VWUHDP�ZKHUH� LW� FURVVHV� RQWR� WKH�:73�VLWH� LV�QRQ�M�ULVGLFWLRQDO�� ��RZHYHU�� � LI� UHJ�ODWRU��
D�WKRULWLHV�GHWHUPLQH�WKLV�WR�EH�RWKHUZLVH��WKHQ�WKH�1H�VH�5LYHU�5LSDULDQ�%�IIHU�3URWHFWLRQ�
5�OHV�DQG�WKH�&RDVWDO�6WRUPZDWHU�5HJ�ODWLRQV�UHT�LUH�D����IHHW�ZLGH�E�IIHU�RQ�HLWKHU�VLGH�
RI�D�M�ULVGLFWLRQDO�VWUHDP��

&RQF�UUHQFH� IURP� 86�&(� DQG� 1&'(4� ':5� ZLOO� EH� UHT�LUHG� UHODWLYH� WR�
M�ULVGLFWLRQDO� IHDW�UHV�� DQG� SHUPLWWLQJ� PD�� V�EVHT�HQWO�� EH� QHHGHG�� � )LQDO�
GHWHUPLQDWLRQ� UHJDUGLQJ� ZHWODQGV� DQG� VWUHDPV� ZLOO� SURYLGH� PRUH� LQIRUPDWLRQ�
SHUWDLQLQJ�WR�DQ��SRVVLEOH�ZHWODQG�PLWLJDWLRQ�DQG�RU�DGYHUVH�VWUHDP�VHWEDFNV��
�
7�UHDWH�HG� D�G�(�GD�JHUHG� 6SHFLHV�� �&�UUHQW� DQG�RU� SULRU� H�LVWHQFH� RI� WKUHDWHQHG� RU�
HQGDQJHUHG� VSHFLHV� LQ� WKH� 1H�VH� 5LYHU� %DVLQ� DUH� ZHOO� GRF�PHQWHG� E�� Q�PHUR�V�
JRYHUQPHQWDO�DJHQFLHV�DQG�S�EOLFDWLRQV����Q�RIILFLDO�VSHFLHV�UHSRUW�ZDV�REWDLQHG�IURP�WKH�
)LVK� DQG� :LOGOLIH� 6HUYLFH� WR� LGHQWLI�� WKUHDWHQHG�� HQGDQJHUHG�� SURSRVHG� DQG� FDQGLGDWHV�
VSHFLHV��DV�ZHOO�DV�SURSRVHG�DQG�ILQDO�GHVLJQDWHG�FULWLFDO�KDELWDW��WKDW�PD��RFF�U�ZLWKLQ�WKH�
ER�QGDU��RI�WKH�SURSRVHG�SURMHFW�DQG�RU�PD��EH�DIIHFWHG�E��WKH�SURSRVHG�SURMHFW����
�
�OWKR�JK� D� Q�PEHU� RI� WKUHDWHQHG�� HQGDQJHUHG�� SURSRVHG� DQG� FDQGLGDWH� VSHFLHV� DUH�
LGHQWLILHG��8�6�� )LVK� DQG�:LOGOLIH� 6HUYLFH� KDYH� QRW� GHVLJQDWHG� DQ�� FULWLFDO� KDELWDW� LQ� WKH�
SRWHQWLDO�SURMHFW�ORFDWLRQ�IRU�F�UUHQWO��OLVWHG�WKUHDWHQHG�DQG�HQGDQJHUHG�VSHFLHV��
�
6WRUPZDWHU�5HTXLUHPH�WV�� �7KH�:73�6LWH�GUDLQV� WR� WKH�&ODVV�6%��6Z��16:�UHFHLYLQJ�
ZDWHUV�RI�WKH�7UHQW�5LYHU�ZKLFK�LV�SDUW�RI�WKH�1H�VH�5LYHU�%DVLQ���6LQFH�&UDYHQ�&R�QW��LV�
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RQH� RI� WKH� WZHQW��GHVLJQDWHG� FRDVWDO� FR�QWLHV� LQ�1RUWK�&DUROLQD�� WKH�&RDVWDO�6WRUPZDWHU�
5�OHV�DSSO���
�
%DVHG�RQ�WKH�SUHOLPLQDU��OD�R�W��LW�DSSHDUV�WKDW�WKH�VLWH�FDQ�EH�GHYHORSHG��WLOL�LQJ�WKH�ORZ�
GHQVLW��VWRUPZDWHU�RSWLRQ��PD�LP�P�%�LOW�8SRQ��UHD�������� ��V�V�FK�� WKH� VLWH�ZLOO�EH�
GUDLQHG�SULQFLSDOO��YLD�YHJHWDWHG�VZDOHV����
�
��)UHQFK�GUDLQ�V�VWHP�ZLOO�OLNHO��EH�UHT�LUHG�EHQHDWK�WKH�OLQHG�EDFNZDVK�VHWWOLQJ�SRQGV�WR�
HQV�UH�WKDW�ZKDOLQJ��IORDWLQJ��RI�WKH�JHRWH�WLOH�OLQHU�GRHV�QRW�RFF�U�ZKHQ�SRQG�ZDWHU�OHYHOV�
DUH�ORZ��
�
&R�FOXVLR��� ��V� ZLWK� DQ�� VLWH� WR� EH� FRQVLGHUHG� IRU� GHYHORSPHQW� RI� D� P�QLFLSDO�:73��
WKHUH�DUH�SRVLWLYH��QHJDWLYH�DQG�QH�WUDO�FKDUDFWHULVWLFV�DQG�FRQVLGHUDWLRQV����
�
7KH� IROORZLQJ� DUH� FRQVLGHUHG� WR� EH� SRVLWLYH� FKDUDFWHULVWLFV� DQG� FRQVLGHUDWLRQV� IRU� WKH�
SURSHUW���QGHU�FRQVLGHUDWLRQ��

•� VLWH� ORFDWLRQ� DQG� DFFHVVLELOLW�� DUH� IDYRUDEOH� UHODWLYH� WR� RWKHU� P�QLFLSDO� IDFLOLWLHV��
�WLOLW��DQG�URDGZD��LQIUDVWU�FW�UH��

•� QR�SUHYLR�V�GHYHORSPHQW�RU�VLWH�FRQWDPLQDWLRQ�LV�DSSDUHQW�RQ�RU�QHDU�WKH�SURSHUW���
•� �RQLQJ�VHWEDFN�UHT�LUHPHQWV�GR�QRW�DSSHDU�WR�EH�SUREOHPDWLF��
•� WRSRJUDSKLF�UHOLHI�LV�IDYRUDEOH�IRU�VLWH�GUDLQDJH��
•� WKH�VLWH�LV�QRW�V�EMHFW�WR�IORRGLQJ��
•� WKHUH� LV� QR� FULWLFDO� KDELWDW� GHVLJQDWHG� ZLWKLQ� WKH� SURSHUW�� IRU� HQGDQJHUHG� RU�

WKUHDWHQHG�VSHFLHV��
�OWHUQDWHO���WKH�IROORZLQJ�DUH�FRQVLGHUHG�WR�EH�QHJDWLYH�FKDUDFWHULVWLFV��FRQVLGHUDWLRQV��

•� VLWH�FOHDULQJ�DQG�JU�EELQJ�ZLOO�EH�UHT�LUHG�WR�DFFRPPRGDWH�GHYHORSPHQW��
•� DSSUR�LPDWHO�� D� IRRW� RI� VRLO� ZLOO� OLNHO�� QHHG� WR� EH� UHSODFHG� G�H� WR� FOHDULQJ� DQG�

JU�EELQJ�RSHUDWLRQV��
)LQDOO���QH�WUDO�FKDUDFWHULVWLFV�DQG�FRQVLGHUDWLRQV�LQFO�GH�WKH�IROORZLQJ�LWHPV��

•� QHDU� V�UIDFH� VRLOV� DSSHDU� DFFHSWDEOH� IRU� FRQVWU�FWLRQ� DOWKR�JK� DQ� DGGLWLRQDO�
JHRWHFKQLFDO�LQYHVWLJDWLRQ�LV�UHT�LUHG�IRU�IR�QGDWLRQ�GHVLJQ�S�USRVHV��

•� D�VPDOO�T�DQWLW��RI�ZHWODQGV�H�LVWV�RQ�WKH� VLWH��E�W�FDQ�EH�DFFRPPRGDWHG�WKUR�JK�
UHJ�ODWRU��SHUPLWWLQJ�SURFHVVHV��

•� WKH�VWUHDP�LV�QRW�FRQVLGHUHG�WR�EH�M�ULVGLFWLRQDO�ZKLFK�HOLPLQDWHV�D�SRWHQWLDO����IHHW�
E�IIHU��KRZHYHU��FRQILUPDWLRQ�LV�UHT�LUHG��

�
2Q�WKH�ZKROH��ZH�FRQVLGHU�WKH�SRVLWLYH�DQG�QH�WUDO�DVSHFWV�IRU�GHYHORSPHQW�RI�WKLV�VLWH�WR�
R�WZHLJK�WKH�QHJDWLYH��ZKLFK�DUH�VRPHZKDW�PLQLPDO����V�V�FK��WKLV�SUHOLPLQDU��HYDO�DWLRQ�
LQGLFDWHV�WKH�����DFUH�VLWH�ORFDWHG�DW�WKH�VR�WKHUQPRVW�HQG�RI�WKH�%URZQ�7UDFW�LV�V�LWDEOH�WR�
DFFRPPRGDWH�GHYHORSPHQW�RI� D�QHZ�:DWHU�7UHDWPHQW�3ODQW�IRU�WKH�7RZQ�RI�5LYHU�%HQG���
,Q�DGGLWLRQ��WKH�VLWH�DSSHDUV�WR�DFFRPPRGDWH�WKH�H�SHFWHG�UHT�LUHPHQWV�IRU�WKH�:73�EDVHG�
RQ�WKH�SUHOLPLQDU��VL�H��OD�R�W�DQG�GDWD�WKDW�LV�DYDLODEOH�DW�WKLV�WLPH��



7R�Q�RI�5L�HU��HQG����DQG��FT�L�LWLRQ�6LWH�(�DO�DWLRQ�5HSRUW����6(5�� -DQ�DU��������

�

5L�HU��DQG����RFLDWH���,QF�� 3DJH���RI����
�

72:1�2)�5,�(5��(1��
/D�G��FTXLVLWLR��6LWH�(YDOXDWLR��5HSRUW��/�6(5��

3URSRVHG������FUH�:73�6LWH��
�6RXW�HU�PRVW�3RUWLR��RI��URZ��7UDFW��

�
�
,1752�8&7,21�� � 2Q� 'HFHPEHU� ���� ������ 5LYHUV� �� �VVRFLDWHV�� ,QF�� ZDV�
D�WKRUL�HG� E�� WKH�7RZQ�RI�5LYHU�%HQG� WR� SHUIRUP�D� SUHOLPLQDU�� VLWH�DVVHVVPHQW� IRU�
DSSUR�LPDWHO������DFUHV�RI� ODQG� WR�SRWHQWLDOO��VLWH�D� QHZ�P�QLFLSDO�:DWHU�7UHDWPHQW�
3ODQW� �:73�� IDFLOLW��� 7KH� ����DFUH� VLWH� �SURSRVHG� :73� 6LWH�� LV� ORFDWHG� RQ� WKH�
VR�WKHUQPRVW� HQG� RI� D� ODUJHU� ������DFUH� WUDFW� RZQHG� E�� :HOGRQ� %URZQ�� -U�� DQG�
1DT�HOGRQ�%URZQ��%URZQ�7UDFW����7KH�ODUJHU�%URZQ�7UDFW�LV�LGHQWLILHG�DV�3DUFHO�,'���
�������� RQ� WKH� &UDYHQ� &R�QW�� 7D�� 3DUFHO� 0DSV�� DQG� LV� ORFDWHG� DW� ���� 2OG�
3ROORFNVYLOOH�5RDG��6HH��SSHQGL������&UD�HQ�&R�QW��7D��3DUFHO�,QIRUPDWLRQ��� �7KH�
����DFUH�DUHD�RI�LQWHUHVW�IRU�WKH�SRWHQWLDO�:73�VLWH�LV�ORFDWHG�LQ�FORVH�SUR�LPLW��WR�WKH�
7RZQ�V� UHFHQWO�� FRQVWU�FWHG� -RKQ� 5�� .LUNODQG� 3�EOLF� :RUNV� )DFLOLW�� DQG� H�LVWLQJ�
��������JDOORQ�(OHYDWHG�6WRUDJH�7DQN�QHDU� WKH�ZHVWHUQ� WHUPLQ�V�RI� 3ODQWDWLRQ�'ULYH�
�6HH��SSHQGL������6LWH��RFDWLRQ�0DS�����
�
7KH� SUHOLPLQDU�� DVVHVVPHQW� RI� WKH� :73� 6LWH� LQFO�GHV� WKLV� /DQG� �FT�LVLWLRQ� 6LWH�
(YDO�DWLRQ�5HSRUW��/�6(5��DQG�DQ�DFFRPSDQ�LQJ�3KDVH�,�(QYLURQPHQWDO��VVHVVPHQW�
IRU� WKH� %URZQ� 7UDFW� �6HH� �SSHQGL�� &� �� 3KD�H� ,� (Q�LURQPHQWDO� ���H��PHQW��� � 7KLV�
UHSRUW�ZDV�SUHSDUHG�IRU�WKH�H�FO�VLYH��VH�RI�WKH�7RZQ�RI�5LYHU�%HQG��1RUWK�&DUROLQD��E�W�
PD��EH�UHOHDVHG�WR�RWKHUV�E��WKH�7RZQ�DV�QHFHVVDU��IRU�LQIRUPDWLRQDO�S�USRVHV�RQO�����
�
7KH�S�USRVH�RI� WKH�DVVHVVPHQW� LV� WR�GHVFULEH� WKH�QHHG�IRU�WKH�SURMHFW��V�PPDUL�H� WKH�
SHUPLWWLQJ� DQG� �RQLQJ� UHT�LUHPHQWV�� DQG� GHWHUPLQH� V�LWDELOLW�� RI� WKH� VLWH� IRU�
GHYHORSPHQW�DV�D�SRWHQWLDO�:DWHU�7UHDWPHQW�3ODQW��:73����
�
7KH� SUHOLPLQDU�� DVVHVVPHQW� IRU� WKH� :73� 6LWH� FRYHUV� SRWHQWLDO� QHDU� V�UIDFH�
JHRWHFKQLFDO��HQYLURQPHQWDO��GUDLQDJH���WLOLW��DQG�RWKHU�GHYHORSPHQWDO�FRQVLGHUDWLRQV��
DQG�LQFRUSRUDWHV�WKH�R�WFRPH�RI�WKRVH�FRQVLGHUDWLRQV�LQWR�D�FRQFHSW�DO�VFKHPDWLF�VLWH�
SODQ���6HH��SSHQGL������&RQFHSW�DO�6LWH�3ODQ���
�
7KH�VFKHPDWLF�SODQ�LOO�VWUDWHV�WKH�SUHOLPLQDU��H�SHFWHG�VL�H�DQG�VLWH�OD�R�W�IRU�D�QHZ�
:DWHU�7UHDWPHQW�3ODQW�IRU�WKH�7RZQ�RI�5LYHU�%HQG��7KH�SRWHQWLDO�OD�R�W�IRU�WKH�:73�
ZDV�JHQHUDWHG�E��5LYHUV����VVRFLDWHV��,QF��EDVHG�RQ�SUHOLPLQDULO��H�SHFWHG�VL�LQJ�DQG�
H�SHULHQFH� IURP� GHVLJQ�� SHUPLWWLQJ� DQG� FRQVWU�FWLRQ� RI� VLPLODU� :73� IDFLOLWLHV� LQ�
HDVWHUQ�1RUWK�&DUROLQD�����:DWHU�6�SSO��6W�G��LV�F�UUHQWO��EHLQJ�FRQG�FWHG�E��5LYHUV�
�� �VVRFLDWHV�� ,QF�� IRU� WKH� 7RZQ� WR� HYDO�DWH� SRWHQWLDO� ZDWHU� V�SSO�� RSWLRQV�� ZDWHU�
WUHDWPHQW� SURFHVVHV�� DQG� EDFNZDVK� ZDVWH� WUHDWPHQW�GLVSRVDO� RSWLRQV�� � 7KH� :DWHU�
6�SSO�� 6W�G�� LV� H�SHFWHG� WR� EH� FRPSOHWHG� SULRU� WR� WKH� 7RZQ� SURFHHGLQJ� ZLWK�
SUHOLPLQDU�� DQG� ILQDO� GHVLJQ� RI� ZDWHU� V�SSO��� WUHDWPHQW�� WUDQVPLVVLRQ� DQG� ZDVWH�
KDQGOLQJ�LPSURYHPHQWV�� ��V�V�FK��ILQDO�UHFRPPHQGDWLRQV�KDYH�QRW��HW�EHHQ�PDGH�E��
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5LYHUV��QRU�KDYH�WKH��EHHQ�DFFHSWHG�E��WKH�7RZQ�DQG�RU�UHJ�ODWRU��D�WKRULWLHV�KDYLQJ�
M�ULVGLFWLRQ����
�
3UREDEOH� VWRUPZDWHU� WUHDWPHQW� UHT�LUHPHQWV� DUH� SURMHFWHG� EDVHG� RQ� UHYLHZ� RI� WKH�
F�UUHQW� 6WRUPZDWHU� 5HJ�ODWLRQV� SHUWLQHQW� WR� &RDVWDO� &R�QWLHV�� DV� ZHOO� DV� WKH� 1H�VH�
5LYHU�5LSDULDQ�%�IIHU�3URWHFWLRQ�5�OHV���6KR�OG�WKH�7RZQ�HOHFW�WR�SURF�UH�DQG�GHYHORS�
WKH� 6LWH� IRU� WKH� VWDWHG� �VH�� WKH� ILQDO� VLWH� SODQ� ZLOO� OLNHO�� YDU�� IURP� WKH� VFKHPDWLF���
�RZHYHU�� WKH�VFKHPDWLF�SODQ�LV�LQWHQGHG�WR�VKRZ�WKDW�WKH�VLWH�LV�V�IILFLHQWO��VL�HG�IRU�
WKH�LQWHQGHG��VH���
�
7KLV� /DQG� �FT�LVLWLRQ� 6LWH� (YDO�DWLRQ� 5HSRUW� �/�6(5�� GHWDLOV� R�U� ILQGLQJV� IURP�
DQDO�VLV� RI� S�EOLVKHG� GRF�PHQWV� FRPELQHG� ZLWK� ILHOG� UHFRQQDLVVDQFH� RI� RQ�VLWH�
FRQGLWLRQV�� 7KH� /�6(5� LQFO�GHV� LQIRUPDWLRQ� UHODWHG� WR� SK�VLFDO� VLWH� FKDUDFWHULVWLFV��
LQFO�GLQJ� WRSRJUDSK��� VRLOV�� ZHWODQGV�� VWUHDPV�� IORRGSODLQV�� DQG� YHJHWDWLRQ�� SO�V��
UHJ�ODWRU��OLPLWDWLRQV�LPSRVHG�RQ�WKH��VH�RI�WKH�6LWH�UHODWHG�WR�VSHFLILF�FKDUDFWHULVWLFV�RI�
WKH�VLWH��
�
,���352-(&7�1((��
�
�����DFNJURX�G�
�
3ULRU�WR�WKH�7RZQ�RI�5LYHU�%HQG�EHLQJ�LQFRUSRUDWHG��WKH�DUHD�ZDV�RULJLQDOO��GHYHORSHG�DV�D�
UHWLUHPHQW�FRPP�QLW��NQRZQ�DV�5LYHU�%HQG�3ODQWDWLRQ���&RQVWU�FWLRQ�RI�WKH�GHYHORSPHQW�
EHJDQ�LQ�WKH� ODWH������V�DQG�FRQWLQ�HG� WR�H�SDQG� LQ�V�EVHT�HQW��HDUV�� �7KH�KRPHRZQHUV�
OLYLQJ�LQ�5LYHU�%HQG�3ODQWDWLRQ�HOHFWHG�WR�S�UV�H�LQFRUSRUDWLRQ�LQ�WKH�ODWH������V��DQG�WKH�
7RZQ�ZDV�V�EVHT�HQWO��FKDUWHUHG�LQ���������
�
7KH� ZDWHU� DQG� VHZHU� V�VWHPV� ZHUH� RULJLQDOO�� FRQVWU�FWHG� WR� V�SSRUW� WKH� 5LYHU� %HQG�
3ODQWDWLRQ�GHYHORSPHQW��������HDUV�DJR��DQG�ZHUH� ODWHU� VROG�E��WKH�RULJLQDO�GHYHORSHU� WR�
&DUROLQD�:DWHU�6HUYLFH��&:6����,Q�������WKH�7RZQ�RI�5LYHU�%HQG�S�UFKDVHG�WKH�ZDWHU�DQG�
VDQLWDU��VHZHU��WLOLWLHV�IURP�&:6���6KRUWO��DIWHUZDUG��WKH�7RZQ�H�WHQGHG�ZDWHU�VHUYLFH�WR�
F�VWRPHUV� WKUR�JKR�W� WKH� 7RZQ�� DQG� FRQVWU�FWHG� DQ� DGGLWLRQDO� ��������JDOORQ� HOHYDWHG�
WDQN� DW� WKH� VR�WKHUQ� WHUPLQ�V� RI� 3ODQWDWLRQ� 'ULYH�� � 3RUWLRQV� RI� WKH� RULJLQDO� 5LYHU� %HQG�
3ODQWDWLRQ�ZDWHU�V�VWHP�UHPDLQ�LQ�VHUYLFH�WRGD�����
�
����(�LVWL�J�:DWHU�7UHDWPH�W�6�VWHP�
�
7KH�H�LVWLQJ�ZDWHU� V�VWHP�F�UUHQWO��FRQVLVWV�RI�WKUHH����� UDZ�ZDWHU�ZHOOV� WKDW�GUDZ�ZDWHU�
IURP� WKH� &DVWOH� �D�QH� �T�LIHU�� � 7KH� FRPELQHG� ���KR�U� FDSDFLW�� RI� WKH� ZHOOV� LV�
DSSUR�LPDWHO������0�'���7KH�UDZ�ZDWHU�LV�FKDUDFWHUL�HG�E��HOHYDWHG�LURQ��PDQJDQHVH�DQG�
KDUGQHVV�� � :HOOV� ��� DQG� ��� V�SSO�� UDZ� ZDWHU� WR� WKH� ����� 0�'� ZDWHU� WUHDWPHQW� SODQW�
�:73��ORFDWHG�DW�WKH�QRUWKHDVW�FRUQHU�RI�WKH�LQWHUVHFWLRQ�RI�6KRUHOLQH�'ULYH�DQG�3ODQWDWLRQ�
'ULYH����SSHQGL��-���(�L�WLQJ�:DWHU�6��WHP���:HOO����V�SSOLHV�UDZ�ZDWHU�WR�WKH������0�'�
:73� ORFDWHG� DGMDFHQW� WR� WKH�5KHPV� )LUH�'HSDUWPHQW� RQ� 6KRUHOLQH� 'ULYH�� � 7KH� SULPDU��
WUHDWPHQW�SURYLGHG�IRU�E��ERWK�WUHDWPHQW�SODQWV�LV�UHPRYDO�RI�LURQ�DQG�PDQJDQHVH�E��ZD��
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RI�S��DGM�VWPHQW��R�LGDWLRQ�DQG�ILOWUDWLRQ���7KH�SODQWV�DUH�QRW�HT�LSSHG�IRU�VRIWHQLQJ�RI�WKH�
KDUG� UDZ�ZDWHU�� � ,QGLYLG�DO� F�VWRPHUV�SURYLGH� UHVLGHQWLDO�VRIWHQHUV�ZLWKLQ�WKHLU�KRPHV�DV�
GHVLUHG��
�
7KH�WUHDWPHQW�SODQWV��WLOL�H�FKHPLFDO�DGGLWLRQ�SO�V�SUHVV�UH�ILOWHUV�WR�SURYLGH�WUHDWPHQW�DQG�
GLVLQIHFWLRQ���&D�VWLF�VRGD�LV��WLOL�HG�WR�UDLVH�WKH�S��RI�WKH�UDZ�ZDWHU��DQG�FRPSUHVVHG�DLU�LV�
LQMHFWHG�WR�LQFUHDVH�GLVVROYHG�R��JHQ�FRQWHQW�WR�RSWLPL�H�R�LGDWLRQ�RI�VRO�EOH�LURQ�DKHDG�RI�
WKH� SUHVV�UH� ILOWHUV�� �7KH� ILOWHUV� LQFRUSRUDWH� %LUP�� VDQG� ILOWHU�PHGLD� WR� FDSW�UH� R�LGL�HG�
LURQ�SDUWLFOHV���3RO�SKRVSKDWH�LV�DGGHG�SRVW�ILOWUDWLRQ�WR�DFW�DV�D�VHT�HVWHULQJ�DJHQW�IRU�DQ��
UHPDLQLQJ� VRO�EOH� LURQ�� DV� ZHOO� DV� D� VFDOH� LQKLELWRU� WR� UHG�FH� SUHFLSLWDWLRQ� ZLWKLQ� WKH�
GLVWULE�WLRQ� V�VWHP�� � �DV� FKORULQH� IHHGHUV� DUH� �WLOL�HG� WR� SURYLGH� SULPDU�� DQG� UHVLG�DO�
GLVLQIHFWLRQ� RI� WKH� ILQLVKHG� ZDWHU� DV� LW� LV� LQWURG�FHG� LQWR� WKH� GLVWULE�WLRQ� V�VWHP�� � 7KH�
GLVWULE�WLRQ� V�VWHP� LQFO�GHV� DSSUR�LPDWHO�� ��� PLOHV� RI� ��� �� ��� GLDPHWHU� ZDWHU� PDLQV���
�SSUR�LPDWHO������RI�WKH�ZDWHU�PDLQV�DUH�FRQVWU�FWHG�RI�39&�ZKLOH�WKH�UHPDLQLQJ����DUH�
G�FWLOH� LURQ� SLSH�� � 7KH� ZDWHU� V�VWHP� LQFO�GHV� WZR� ���� HOHYDWHG� VWRUDJH� WDQNV�� � WKH� ROGHU�
��������JDOORQ�WDQN�ZDV�HUHFWHG� LQ������DGMDFHQW�WR�WKH�5KHPV�)LUH�'HSDUWPHQW��DQG�WKH�
QHZHU���������JDOORQ�WDQN�UHIHUHQFHG�HDUOLHU��
�
7KH�ZDWHU� WUHDWPHQW� ILOWHUV� DUH� SHULRGLFDOO�� EDFNZDVKHG� LQ� RUGHU� WR� UHPRYH� WKH� FDSW�UHG�
LURQ�DQG�PDQJDQHVH�SDUWLFOHV�DQG�FOHDQ� WKH� ILOWHU�PHGLD� WR�V�SSRUW� I�UWKHU� ILOWUDWLRQ���7KH�
EDFNZDVK� ZDVWHZDWHU� LV� GLUHFWHG� WR� EHORZ� JUR�QG� VHWWOLQJ� WDQNV� ORFDWHG� RQ� HDFK� RI� WKH�
:73�VLWHV�� �7KHVH� WDQNV�DOORZ� IRU�T�LHVFHQW� VHWWOLQJ�RI�SUHFLSLWDWHG� LURQ�DQG�PDQJDQHVH���
7KH�HIIO�HQW�V�SHUQDWDQW�LV�S�PSHG�IURP�WKH�WRS�RI�WKH�WDQNV�WR�13'(6�SHUPLWWHG�V�UIDFH�
ZDWHU�GLVFKDUJH�ORFDWLRQV�ZLWKLQ�����WKH�FRPP�QLW��ERDWLQJ�FDQDO�DW�3ODQWDWLRQ�'ULYH�DQG�
����D�WULE�WDU��WR�WKH�ERDWLQJ�FDQDO�ORFDWHG�EHKLQG�WKH�5KHPV�)LUH�'HSDUWPHQW��
������
7KH�F�UUHQW����:HOO����ZDV�LQVWDOOHG�LQ������E��&UDYHQ�:HOO�'ULOOLQJ�6HUYLFH�WR�UHSODFH�
WKH�RULJLQDO�:HOO����ZKLFK�ZDV�LQVWDOOHG�LQ�WKH�ODWH������V���HDUO�������V���:HOO����LV�D����
ZHOO�WKDW�ZDV�LQVWDOOHG�LQ������E��&UDYHQ�:HOO�'ULOOLQJ�6HUYLFH�� �7KHVH�LQLWLDO�ZHOOV�ZHUH�
V�SSO�LQJ� UDZ�ZDWHU� WR� WKH�RULJLQDO�:73� ORFDWHG�DW� WKH�6KRUHOLQH�'ULYH�3ODQWDWLRQ�'ULYH�
LQWHUVHFWLRQ���6LQFH�WKH�ZDWHU�V�VWHP�ZDV�RZQHG�DQG�RSHUDWHG�E��&DUROLQD�:DWHU�6HUYLFH�DW�
WKDW�WLPH��WKH�7RZQ�RI�5LYHU�%HQG�GRHV�QRW�KDYH�SODQV�RU�VSHFLILFDWLRQV�WR�GRF�PHQW�WKHVH�
HDUO�� LQVWDOODWLRQV�� � ,Q� ������ D� ODUJHU�ZHOO�S�PS�ZDV� LQVWDOOHG� LQ�:HOO����DQG� DGGLWLRQDO�
ILOWHUV�ZHUH� LQVWDOOHG� LQ� WKH�RULJLQDO�:73�VHUYLQJ�ERWK�:HOOV����DQG����� �7KH�F�UUHQW����
:HOO� ��� ZDV� LQVWDOOHG� LQ� ����� E�� &UDYHQ�:HOO� 'ULOOLQJ� 6HUYLFH�� � 7KH� DVVRFLDWHG� :73�
VHUYLQJ�:HOO����ZDV�FRQVWU�FWHG�LQ��������3RUWLRQV�RI�WKH�H�LVWLQJ�:73�IDFLOLWLHV�DUH������
����HDUV�ROG���7KH�ZHOO�S�PSV�DQG�DVVRFLDWHG�HOHFWULFDO�HT�LSPHQW�DUH����������HDUV�ROG�����
�
7KH�7RZQ�KDV�H�SHULHQFHG�SHULRGLF�F�VWRPHU�FRPSODLQWV�UHJDUGLQJ�UDQGRP�HPHUJHQFH�RI�
UHG� RU� UHGGLVK�EURZQ� ZDWHU� DW� YDULR�V� ORFDWLRQV� WKUR�JKR�W� WKH� GLVWULE�WLRQ� V�VWHP�� � ��
3UHOLPLQDU��:DWHU�6�VWHP�(YDO�DWLRQ�ZDV�FRQG�FWHG�E��5LYHUV����VVRFLDWHV��,QF��LQ���������
7KH� VW�G�� V�JJHVWV� WKDW� WKH� UHG�EURZQ� ZDWHU� LVV�HV� DUH� D� UHV�OW� RI� OLPLWDWLRQV� ZLWK� WKH�
F�UUHQW� ZDWHU� WUHDWPHQW� SURFHVV�� DQG� V�JJHVWV� :73� �SJUDGHV� EH� FRQVLGHUHG� PRYLQJ�
IRUZDUG��
�
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&���(�LVWL�J�6�VWHP�&DSDFLW��
�
7KH������/RFDO�:DWHU�6�SSO��3ODQ�IRU�WKH�5LYHU�%HQG�:DWHU�6�VWHP����SSHQGL��.�������
�RFDO�:DWHU� 6�SSO�� 3ODQ� LQGLFDWHV� WKDW� WKH� 7RZQ� VHUYHG� ������ F�VWRPHUV� FRQVLVWLQJ� RI�
������ UHVLGHQWLDO� F�VWRPHUV����� FRPPHUFLDO� F�VWRPHUV� DQG��� LQVWLW�WLRQDO� F�VWRPHU�� � )RU�
������ WKH� DYHUDJH� PHWHUHG� �VH� WR� V�SSO�� ZDWHU� WR� WKH� F�VWRPHU� EDVH� ZDV� ����� 0�'���
'�ULQJ� WKH� VDPH� WLPHIUDPH�� WKH� 7RZQ� ZLWKGUHZ� ������0�'� IURP� WKHLU� ZHOOV� ZLWK� WKH�
PD�LP�P�GD��ZLWKGUDZDO�HT�DO�WR�������0�'���7KH�GLIIHUHQFH�EHWZHHQ�WKH�DYHUDJH�ZHOO�
ZLWKGUDZDO� UDWH�DQG�WKH� DYHUDJH�PHWHUHG�ZDWHU��VH� UDWH�HT�DOV�������0�'�ZKLFK�ZR�OG�
UHIOHFW�QRQ�PHWHUHG��VHV�V�FK�DV�ILOWHU�EDFNZDVK�ZDWHU��OLQH�FOHDQLQJ��IO�VKLQJ��HWF��DV�ZHOO�
DV�PHWHU�LQFRQVLVWHQFLHV��
�
����3URSRVHG��HYHORSPH�W��FWLYLW��
�
7KH�7RZQ�V�H�LVWLQJ�:73V�DQG�DVVRFLDWHG�S�PSLQJ�DQG�WUHDWPHQW�HT�LSPHQW�KDYH�R�WOLYHG�
WKHLU��VHI�O�VHUYLFH�OLYHV��DQG�WKH�7RZQ�GHVLUHV�WR�UHSODFH�ERWK�H�LVWLQJ�:73V�ZLWK�D�VLQJOH�
QHZ�:73� ORFDWHG� QHDU� WKH� QRUWKZHVW� WHUPLQ�V� RI� 3ODQWDWLRQ� 'ULYH� DGMDFHQW� WR� WKH� QHZ�
3�EOLF�:RUNV�)DFLOLW��DQG�WKH�H�LVWLQJ���������JDOORQ�HOHYDWHG�ZDWHU� VWRUDJH� WDQN��� �7KH�
ILQDO�WUHDWPHQW�SURFHVV�LV�VWLOO��QGHU�FRQVLGHUDWLRQ��E�W�LV�DQWLFLSDWHG�WR�LQFO�GH�GHVLJQ�DQG�
FRQVWU�FWLRQ�RI�D�QHZ�JUHHQVDQG� ILOWUDWLRQ�DQG��HROLWH�VRIWHQLQJ�:73� WR�HQKDQFH�UHPRYDO�
RI�LURQ��PDQJDQHVH�DQG�KDUGQHVV�WR�LPSURYH�RYHUDOO�SRWDEOH�ZDWHU�T�DOLW�����
�
7KH� SURSRVHG�:73� FDSDFLW�� LV� UHFRPPHQGHG� WR� EH� ���� 0�'� ZKLFK� LV� DSSUR�LPDWHO��
HT�LYDOHQW�WR�WKH�WRWDO�FDSDFLWLHV�RI�WKH�H�LVWLQJ�ZHOO�ILHOG�DQG�:73V���&RQVLGHUDWLRQ�VKR�OG�
EH�JLYHQ�G�ULQJ�WKH�SODQQLQJ�DQG�GHVLJQ�SKDVHV�IRU�I�W�UH�H�SDQVLRQ�FDSDELOLW����5DZ�ZDWHU�
WUDQVPLVVLRQ�PDLQV� ZLOO� EH� H�WHQGHG� DV� UHT�LUHG� IURP�&DVWOH� �D�QH� UDZ�ZDWHU� ZHOOV� WR�
VHUYH�WKH�QHZ�:73�VLWH����
�
/LQHG�ZDVWH�VHWWOLQJ�ODJRRQV�DQG�V�SHUQDWDQW�S�PSV�ZLOO�EH�LQVWDOOHG�RQ�WKH�QHZ�:73�VLWH�
IRU�HQKDQFHG�VHWWOLQJ�RI�ZDVWH�FRQVWLW�HQWV�� ���ZDVWH�HIIO�HQW�IRUFH�PDLQ�ZLOO�EH�H�WHQGHG�
IURP�WKH�:73�VLWH�WR�WKH�H�LVWLQJ�JUDYLW��VDQLWDU��VHZHU�FROOHFWLRQ�V�VWHP�DW�WKH�6KRUHOLQH�
'ULYH�3ODQWDWLRQ� 'ULYH� LQWHUVHFWLRQ�� V�FK� WKDW� WKH� HIIO�HQW� ZLOO� EH� GLO�WHG� WKUR�JK� WKH�
VDQLWDU�� VHZHU� FROOHFWLRQ� DQG� WUHDWPHQW� SURFHVV�� IROORZHG� E�� GLVFKDUJH� ZLWK� WKH� H�LVWLQJ�
::73� HIIO�HQW� LQWR� WKH� 7UHQW� 5LYHU�� � �IWHU� WKH� QHZ� :73� LV� FRPPLVVLRQHG� DQG�
RSHUDWLRQDO��WKH�7RZQ�ZLOO�SURSHUO��DEDQGRQ�WKH�WZR�H�LVWLQJ�:73V�DQG�YRO�QWDULO��IRUIHLW�
WKHLU�DVVRFLDWHG�13'(6�GLVFKDUJH�SHUPLWV���
�
�
,,����(6&5,37,21�2)�(�,67,1��&21�,7,216�2)�352326(��:73�6,7(�
�
����/RFDWLR��
�
7KH�%URZQ�WUDFW�RQ�ZKLFK�WKH�:73�6LWH�SURSHUW��LV�ORFDWHG�LV�LGHQWLILHG�DV�IROORZV���
�
�
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3DUFHO�
1�PEHU�

&UDYHQ�&R�QW��7D��3,1� 2ZQHU� 7RWDO��FUHDJH�

�� ���������� :HOGRQ�%URZQ��-U��DQG�
1DT�HOGRQ�%URZQ�

������DFUHV�

�
7KH�%URZQ�7UDFW� LV�ORFDWHG� LQ�&UDYHQ�&R�QW��DW�����2OG�3ROORFNVYLOOH�5RDG���7KH�:73�
6LWH�LV�ORFDWHG�RQ�WKH�VR�WKHUQPRVW�HQG�RI�WKH�%URZQ�7UDFW�LQ�FORVH�SUR�LPLW��WR�WKH�QHZO��
FRQVWU�FWHG� 5LYHU� %HQG� 3�EOLF� :RUNV� )DFLOLW�� DQG� H�LVWLQJ� ��������JDOORQ� (OHYDWHG�
6WRUDJH� 7DQN� QHDU� WKH� ZHVWHUQ� WHUPLQ�V� RI� 3ODQWDWLRQ� 'ULYH�� � /DWLW�GH� DQG� ORQJLW�GH�
FRRUGLQDWHV� IRU� D� SRLQW� SK�VLFDOO�� ORFDWHG� RQ� WKH� 7UDFW� DUH� �1� ������������� � :�
���������������
�
�����R�L�J�5HTXLUHPH�WV�
�
7KH� SURSRVHG�:73�6LWH� LV� ORFDWHG� ZLWKLQ� WKH� H�LVWLQJ� 7RZQ� OLPLWV�� DQG� LV� �RQHG�5����
�5HVLGHQWLDO��JULF�OW�UDO��������6T�)W����7KH�W�SLFDO��VH�ZLWKLQ�WKH�5�����RQLQJ�GLVWULFW�LV�
VLQJOH�IDPLO��UHVLGHQWLDO�ZLWK�D�PLQLP�P�ORW�DUHD�RI��������VT�DUH�IHHW��
�
3�EOLF�8WLOLW���VHV��V�FK�DV� WKH�:73��DUH�DOORZHG�LQ�WKH�5�����RQLQJ�GLVWULFW�E��6SHFLDO�
(�FHSWLRQ� �6(��� � 6SHFLDO� (�FHSWLRQ� �VH� LV� SHUPLWWHG� �SRQ� DSSURYDO� E�� WKH� 5LYHU� %HQG�
%RDUG�RI��GM�VWPHQW�DIWHU�UHFRPPHQGDWLRQ�RI�WKH�3ODQQLQJ�%RDUG����
�
7KH� SURSRVHG� VLWH�RI� WKH�:73� LV� ORFDWHG� LPPHGLDWHO��DGMDFHQW� WR� WKH�QHZ�3�EOLF�:RUNV�
)DFLOLW��DQG�WKH�H�LVWLQJ���������JDOORQ�(OHYDWHG�6WRUDJH�7DQN���7KH�3�EOLF�:RUNV�)DFLOLW��
LV�ORFDWHG�ZLWKLQ�WKH�5����RQLQJ�GLVWULFW�ZKLOH�WKH�(67�LV�ORFDWHG�ZLWKLQ�WKH�5�����RQLQJ�
GLVWULFW���:H��QGHUVWDQG�7RZQ�VWDII�DQG�RIILFLDOV�WR�EH�V�SSRUWLYH�RI�VLWLQJ�WKH�QHZ�:73�DW�
WKLV�SURSRVHG�ORFDWLRQ��
�
6HWEDFN�DQG�GLPHQVLRQDO�ORW�UHT�LUHPHQWV�ZLWKLQ�WKH�5�����RQLQJ�GLVWULFW�DUH�DV�IROORZV��
�

0LQLP�P�/RW��UHD�� �������6)�
0LQLP�P�)URQW�/RW�/LQH�� ���IHHW�
0LQLP�P�%�LOGLQJ�6HWEDFN�� ���IHHW�
0LQLP�P�6LGH�<DUG�6HWEDFN��0DLQ�%�LOGLQJ��� ���IHHW�
0LQLP�P�5HDU�<DUG�6HWEDFN��0DLQ�%�LOGLQJ���� ���IHHW�
0D�LP�P�/RW�&RYHUDJH�� ����
0D�LP�P�%�LOGLQJ��HLJKW�� ���IHHW�

�
%DVHG��SRQ�WKH�3UHOLPLQDU��:73�6LWH�/D�R�W��WKHVH�VHWEDFN�DQG�GLPHQVLRQDO�UHT�LUHPHQWV�
FDQ�EH�UHDGLO��DFFRPPRGDWHG��
��
&����H�HUDO�&�DUDFWHULVWLFV�RI�6LWH�D�G��LFL�LW��
�
7KH�:73�6LWH�LV�F�UUHQWO��IRUHVWHG��DQG�WKH�SURSHUW��DSSHDUV�WR�KDYH�QRW�EHHQ��VHG�RWKHU�
WKDQ�VLOYLF�OW�UH�IRU�GHFDGHV��ZLWK�WKH�PRVW�UHFHQW�ORJJLQJ�DFWLYLW��LQ�WKH�HDUO������V����
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�
7R� WKH� QRUWK� DQG�ZHVW�� WKH�:73�6LWH� LV� V�UUR�QGHG�E�� IRUHVW� ODQG�� �7KH�SURSHUW�� WR� WKH�
QRUWKHDVW�RI�WKH�:73�6LWH�DQG�QHZ�3�EOLF�:RUNV�)DFLOLW��LV�IRUHVW�WKDW�ZDV�ORJJHG�LQ�������
DQG�WKHUH�LV�UHSRUWHGO��LQWHUHVW�LQ�GHYHORSPHQW�RI�D�UHVLGHQWLDO�V�EGLYLVLRQ���6LQJOH�IDPLO��
UHVLGHQFHV� RFF�S�� WKH� SURSHUW�� ORFDWHG� WR� WKH� VR�WK� RI� WKH� :73� 6LWH� ZLWK� WKH� KRPHV�
IURQWLQJ� VR�WKZDUG�DQG�DFFHVVHG�IURP��DWHZRRG�'ULYH�� �7KH� ORJLFDO� DFFHVV�SRLQW� IRU� WKH�
:73� 6LWH� LV� IURP� WKH� ZHVWHUQ� WHUPLQ�V� RI� 3ODQWDWLRQ� 'ULYH� �6HH� �SSHQGL�� (� �� 6LWH�
3KRWRJUDSK�����
�
����7RSRJUDS����
�
7KH�:73�6LWH�LV�ORFDWHG�ZLWKLQ�WKH�1H�VH�5LYHU�%DVLQ��DQG�WKH�PDMRULW��RI�WKH�VLWH�GUDLQV�
VR�WKHDVWZDUG� WRZDUG� DQ� �QQDPHG� WULE�WDU�� RI� WKH� 7UHQW� 5LYHU�� 7KLV� VLWH� KDV� JUHDWHU�
WRSRJUDSKLF�UHOLHI�WKDQ�PDQ��DUHDV�ZLWKLQ�&UDYHQ�&R�QW����%DVHG�RQ�/LJKW�'HWHFWLRQ�DQG�
5DQJLQJ��/,'�5��UHPRWH�VHQVLQJ�GDWD��WKH�KLJKHVW�SRUWLRQ�RI�WKH�SURSHUW��LV�ORFDWHG�LQ�WKH�
QRUWKZHVW�ZLWK�DQ�DSSUR�LPDWH�HOHYDWLRQ�RI�����06/�ZKLOH�WKH�ORZHVW�HOHYDWLRQ�LV�RQ�WKH�
VR�WKHDVW�ZLWK�DQ�DSSUR�LPDWH� HOHYDWLRQ�RI�����06/�� ��SSUR�LPDWH� UHSUHVHQWDWLRQ�RI� WKH�
H�LVWLQJ�WRSRJUDSKLF�UHOLHI�LV� LOO�VWUDWHG�E���SSHQGL������86�6�4�DGUDQJOH�7RSRJUDSKLF�
0DS�DQG��SSHQGL������&RQFHSW�DO�6LWH�3ODQ����
�
7KH� �QQDPHG� WULE�WDU�� WKDW� UHFHLYHV� V�UIDFH� ZDWHU� U�QRII� IURP� WKH� :73� 6LWH� GRHV� QRW�
DSSHDU�WR�EH�D�M�ULVGLFWLRQDO�EO�H�OLQH�VWUHDP���7KH�WULE�WDU��LV�QRW�UHSUHVHQWHG�DV�EO�H�OLQH�
RQ� WKH� 86�6� 4�DG� 0DS� RU� WKH� &UDYHQ� &R�QW�� 6RLO� 6�UYH�� PDSV� �6HH� �SSHQGL�� �� ��
&UD�HQ� &R�QW�� 6RLO�� 0DS��� � )LHOG� UHFRQQDLVVDQFH� E�� %HQ� :LOOLDPV�� �,&3� DQG� �UHJ�
&K�UFKLOO��3�(��RQ�-DQ�DU�����������V�JJHVWV�WKH�WULE�WDU��LV�QRQ�M�ULVGLFWLRQDO�DW�WKH�SRLQW�
LW�UHDFKHV�WKH�:73�6LWH�� ��� M�ULVGLFWLRQDO�GHWHUPLQDWLRQ�ZLOO�QHHG� WR�EH�PDGH� WR�FRQILUP�
ZKHWKHU� LW� LV� UHJ�ODWHG�RU�QRW�� ��� M�ULVGLFWLRQDO� VWUHDP�UHT�LUHV�D����IHHW�E�IIHU�RQ�HLWKHU�
VLGH�� �7R� WKH�H�WHQW� WKDW� WKH�:73�6LWH�FDQ�EH�GHYHORSHG�ZLWKR�W�GLVW�UELQJ� WKH� UHFHLYLQJ�
VWUHDP��OHVV�LPSDFW�DQG�SHUPLWWLQJ�HIIRUW�ZLOO�EH�UHT�LUHG����
�
7KH�7UHQW�5LYHU�LV�FODVVLILHG�DV�D�6%��6Z��16:�ORFDWHG�ZLWKLQ�WKH�1H�VH�5LYHU�%DVLQ���
���
(���&XUUH�W�8VH�RI�W�H�3URSHUW��
�
7KH�:73� 6LWH� LV� F�UUHQWO�� DQ� �QDWWHQGHG� IRUHVW� FRQVLVWLQJ� RI� D�PL�HG� VWDQG� RI� /REOROO��
3LQH�� �PHULFDQ� �ROO���:KLWH� 2DN��:DWHU�2DN�� <HOORZ� 3RSODU�� HWF�� � �HULDO� SKRWRJUDSKV�
V�JJHVW� WKH� VLWH�ZDV� ODVW� ORJJHG� LQ� WKH� HDUO�� ����V� �6HH� �SSHQGL�� �� ���L�WRULFDO� �HULDO�
3KRWRJUDSK�����7KH�IRUHVW�DSSHDUV�QRW�WR�KDYH�EHHQ�UH�SODQWHG��UDWKHU�LW�DSSHDUV�WR�KDYH�UH�
YHJHWDWHG�QDW�UDOO����7KHUH�LV�QR�LQGLFDWLRQ�WKDW�WKH�SURSHUW��KDV�EHHQ�IDUPHG�RYHU�WKH�SDVW�
VL��GHFDGHV����
�
7KH� VLWH� LV� ORFDWHG� LQ� FORVH� SUR�LPLW�� WR� WKH� 7RZQ�V� QHZ� 3�EOLF�:RUNV� )DFLOLW�� ZKLFK�
PDNHV�LW�FRQYHQLHQW�IRU�GHYHORSPHQW�RI�WKH�QHZ�:73���7KH�7RZQ�S�UFKDVHG�WKH�VLWH�RI�WKH�
3�EOLF�:RUNV� )DFLOLW�� IURP�5REHUW�'DYLV� DQG�.LPEHUO��'RZ� LQ� ������ �'DYLV� DQG�'RZ�
UHWDLQHG� D� ILYH�IHHW� �����ZLGH� VWULS� RI� SURSHUW�� RQ� WKH�ZHVW� VLGH� RI� WKH� 3�EOLF�:RUNV� ORW�
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ZKLFK�ZR�OG� VHJUHJDWH� WKH�:73�VLWH� IURP� WKH�VLWH�RI� WKH�3�EOLF�:RUNV�)DFLOLW��� �7KLV����
ZLGH� VWULS�RI�ODQG�VKR�OG�EH�DFT�LUHG�E��WKH�7RZQ� IURP�'DYLV�DQG�'RZ�V�FK� WKDW�5LYHU�
%HQG�KDV�FRQWLJ�R�V�RZQHUVKLS�RI�WKH�3�EOLF�:RUNV��(OHYDWHG�7DQN�DQG�:73�VLWHV���7KLV�
FR�OG�KHOS� WR� IDFLOLWDWH� ORFDWLRQ�RI� D� I�W�UH�UDZ�ZDWHU�ZHOO�RQ�WKH�:73�6LWH�� �2QH�RI� WKH�
FRQGLWLRQV�IRU�ZHOO�VLWH�DSSURYDO�E��1&'(4�':5�3�EOLF�:DWHU�6�SSO��6HFWLRQ�LV�WKDW�WKH�
ZHOO�RZQHU�P�VW�RZQ�RU�FRQWURO�GHYHORSPHQW�RI� WKH� ODQG�ZLWKLQ�D�����IHHW�UDGL�V�RI� WKH�
ZHOO�����
�
)����HVFULSWLR�V�RI�6WUXFWXUHV��5RDGV��2W�HU�,PSURYHPH�WV�R��W�H�6LWH�
�
3UHOLPLQDU�� UHFRQQDLVVDQFH� DQG� LQYHVWLJDWLRQ� E�� 5LYHUV� LQGLFDWH� WKHUH� DUH� QR� H�LVWLQJ�
VWU�FW�UH��URDGV�RU�PDQ�PDGH�LPSURYHPHQWV�WR�V�JJHVW�SUHYLR�V�GHYHORSPHQW�KDV�RFF�UUHG�
RQ� WKH� :73� VLWH�� � 7KHUH� LV� LQGLFDWLRQ� RI� YHU�� VKDOORZ� VZDOHV� WKDW� OLNHO�� UHPDLQ� IURP�
SUHYLR�V�ORJJLQJ�DFWLYLWLHV���
�
����6LWH�8WLOLWLHV�
�
8QGHUJUR�QG� HOHFWULF� VHUYLFH� LV� SURYLGHG� DORQJ� 3ODQWDWLRQ� 'ULYH� WR� ERWK� WKH� QHZ� 3�EOLF�
:RUNV� )DFLOLW�� DQG� WKH� H�LVWLQJ�(OHYDWHG�6WRUDJH� 7DQN� ORFDWHG� DGMDFHQW� WR� WKH� SURSRVHG�
:73� 6LWH� E�� '�NH� (QHUJ��� � (OHFWULFDO� VHUYLFH� ZLOO� UHT�LUH� H�WHQVLRQ� IURP� WKH� H�LVWLQJ�
�QGHUJUR�QG� VHUYLFH� RQ� 3ODQWDWLRQ� 'ULYH� WR� SURYLGH� D� QHZ� GHGLFDWHG� HOHFWULFDO� VHUYLFH�
HQWUDQFH�WR� WKH�:73�6LWH�DORQJ�ZLWK�HPHUJHQF��EDFN�S�JHQHUDWRU�DQG�D�WRPDWLF�WUDQVIHU�
VZLWFK����

�� QHZ� UDZ�ZDWHU�PDLQ�ZLOO� QHHG� WR� EH� H�WHQGHG� DORQJ� 3ODQWDWLRQ�'ULYH� IURP� WKH�&DVWOH�
�D�QH�JUR�QGZDWHU�ZHOOV�WR�WKH�QHZ�:73�VLWH���7KH�:73�6LWH�FR�OG�SRWHQWLDOO��VHUYH�DV�D�
VLWH�IRU�D�QHZ�SRWDEOH�ZDWHU�V�SSO��ZHOO� LQ�WKH�I�W�UH���7KH�SURSRVHG�ORFDWLRQ�ZLOO�UHT�LUH�
UHYLHZ�DQG�VLWH�DSSURYDO�E��1&'(4�':5�3�EOLF�:DWHU�6�SSO��6HFWLRQ��
�
7KH� 7RZQ�V� SRWDEOH� ZDWHU� V�VWHP� H�WHQGV� DORQJ� 3ODQWDWLRQ� 'ULYH� IURP� WKH� H�LVWLQJ�
��������JDOORQ�HOHYDWHG�VWRUDJH�WDQN�ORFDWHG�DGMDFHQW�WR�WKH�:73�VLWH���:DWHU�OHYHO�LQ�WKLV�
(67�FRQWUROV�RSHUDWLRQ�RI�WKH�H�LVWLQJ�:73V��DQG�ZLOO�VHUYH�WR�FRQWURO�RSHUDWLRQ�RI�WKH�QHZ�
:73�� � )LQLVKHG�ZDWHU� IURP� WKH� SURSRVHG�:73� FDQ� EH� UHDGLO�� FRQQHFWHG� WR� WKH� H�LVWLQJ�
VWRUDJH�DQG�GLVWULE�WLRQ�V�VWHP��
�
7KH� 7RZQ�V� S�EOLF� ZDVWHZDWHU� V�VWHP� GRHV� QRW� SURYLGH� VHUYLFH� WR� UHVLGHQWV� DORQJ�
3ODQWDWLRQ�'ULYH�� ��V�V�FK��GRPHVWLF�ZDVWHZDWHU�JHQHUDWHG�IURP�WKH�:73�ZLOO�QHHG�WR�EH�
GLVSRVHG� E�� RQH� RI� WZR� RSWLRQV�� � ���� VHSWLF� WDQN� DQG� QLWULILFDWLRQ� ILHOG� VLPLODU� WR� WKDW�
UHFHQWO��SHUPLWWHG�DQG�FRQVWU�FWHG�DW�WKH�QHZ�3�EOLF�:RUNV�)DFLOLW���RU�����JULQGHU�S�PS�
WDQN�WKDW�GLVFKDUJHV�LQWR�D�FRPPRQ�ZDVWH�IRUFH�PDLQ�ZLWK�WKH�EDFNZDVK�ZDVWH�V�SHUQDWDQW�
S�PS� VWDWLRQ� WKDW� VHUYHV� WKH� VHWWOLQJ� SRQGV�� � 7KH� FRPPRQ� IRUFH� PDLQ� ZR�OG� H�WHQG�
HDVWZDUG� RQ� 3ODQWDWLRQ� 'ULYH�� DQG� GLVFKDUJH� LQWR� WKH� H�LVWLQJ� JUDYLW�� VDQLWDU�� VHZHU�
FROOHFWLRQ�V�VWHP�ORFDWHG�DW�WKH�LQWHUVHFWLRQ�RI�6KRUHOLQH�'ULYH�DQG�3ODQDWLRQ�'ULYH����
�
�
�
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,,,���6,7(�5(6(�5&���1��5(&211�,66�1&(��
�
����6RLOV�
�
5HVHDUF��� � 'HVNWRS� UHVHDUFK� ZDV� FRQG�FWHG� WR� HYDO�DWH� WKH� FKDUDFWHULVWLFV� RI� QHDU�
V�UIDFH� RQVLWH� VRLOV� EDVHG� RQ� UHDGLO�� DYDLODEOH� JHRWHFKQLFDO� UHVR�UFHV�� � 7KLV�
SUHOLPLQDU�� HYDO�DWLRQ� GRHV� QRW� UHG�FH� WKH� QHHG� IRU� D� GHWDLOHG� SURIHVVLRQDO� RQVLWH�
JHRWHFKQLFDO� LQYHVWLJDWLRQ� IRU� SURSHU� IR�QGDWLRQ� FRQVLGHUDWLRQ�� VRLO� OLPLWDWLRQV�� DQG�
UHFRPPHQGDWLRQV�SULRU�WR�GHVLJQ���
�
��F�VWRP�VRLO�UHVR�UFH�UHSRUW�ZDV�FUHDWHG��VLQJ�LQIRUPDWLRQ�S�EOLVKHG�E��WKH�8QLWHG�6WDWHV�
'HSDUWPHQW� RI� �JULF�OW�UH�� 1DW�UDO� 5HVR�UFH� &RQVHUYDWLRQ� 6HUYLFH�� � ,W� LQGLFDWHV� WKH�
VKDOORZ�VRLOV�RQ� WKH� VLWH�FRQVLVW�SUHGRPLQDQWO�� �JUHDWHU� WKDQ�������ROGVERUR�ORDP�� ILQH�
VDQG���R���VRLOV�VHULHV�� �7KH�UHPDLQLQJ�GRPLQDQW�VRLO�VHULHV�DSSHDUV�WR�EH�RI�WKH�2QVORZ�
ORDP��VDQG��2Q��VHULHV���6HH��SSHQGL��0��6RLO�5H�R�UFH�5HSRUW�����
�
�FFRUGLQJ�WR�WKH�6RLO�6�UYH���WKH��ROGVERUR���R���DQG�2QVORZ��2Q��VRLOV�DUH�PRGHUDWHO��
ZHOO�GUDLQHG�ZLWK�GHSWK�WR�WKH�QHDUHVW�UHVWULFWLYH�IHDW�UH�PRUH�WKDQ����LQFKHV������ROGVERUR�
ORDP��ILQH�VDQG�KDV�D�GHSWK�WR�ZDWHU�WDEOH�EHWZHHQ�����������EHORZ�JUR�QG�OHYHO��ZKLOH�
2QVORZ� ORDP�� VDQG� KDV� D� GHSWK� WR� ZDWHU� WDEOH� EHWZHHQ� ���� �� ���� EHORZ� JUR�QG� OHYHO���
0LQRU�FRPSRQHQWV�RI�5DLQV�DQG�0�FNDOHH��K�GULF��VRLOV�DUH�SUHVHQW�ZLWKLQ�D�VPDOO�IODW�RI�
ZHWODQGV�WKDW�RFF�U�QHDU�WKH�KHDG�RI�WKH�GUDLQDJH�ZD�����
�
7KH�&UDYHQ�&R�QW��6RLO�6�UYH�� ������� LQGLFDWHV� WKDW� WKH� GRPLQDQW� VRLO� W�SHV�KDYH� VRPH�
OLPLWDWLRQV� UHJDUGLQJ� V�LWDELOLW�� IRU�GHYHORSPHQW�DFWLYLW��� �7DEOH����SURYLGHV� LQIRUPDWLRQ�
UHJDUGLQJ�V�LWDELOLW��RI�GRPLQDQW�VRLO�W�SHV�IRU�YDULR�V�W�SHV�RI�GHYHORSPHQW��H�J��VKDOORZ�
H�FDYDWLRQV��GZHOOLQJV�ZLWK�RU�ZLWKR�W�EDVHPHQWV��FRPPHUFLDO�E�LOGLQJV��URDGV��DQG�ODZQV�
DQG� ODQGVFDSLQJ�� � ,Q� UHIHUHQFH� WR� VKDOORZ� H�FDYDWLRQV� DQG� FRPPHUFLDO� E�LOGLQJ�
FRQVWU�FWLRQ�� WKH� �ROGVERUR� ��R��� DQG� 2QVORZ� �2Q�� VRLOV� DUH� FODVVLILHG� DV� KDYLQJ�
�ZHWQHVV����6HDVRQDO�ZHWQHVV�LV�WKH�PDLQ�OLPLWDWLRQ�WR��VH�RI�WKLV�VRLO�DV�D�VLWH�IRU�E�LOGLQJV�
DQG� VKDOORZ� H�FDYDWLRQV�� � �RZHYHU�� ZHWQHVV� FDQ� EH� UHG�FHG� E�� GUDLQDJH� V�VWHP�
LPSURYHPHQWV� WKDW� LQFO�GHV� V�UIDFH� JUDGLQJ�� DQG�RSHQ� RU�SLSHG� VWRUPZDWHU�FRQYH�DQFHV���
�V� V�FK��WKH� VRLO� W�SHV�SUHVHQW�RQ� WKH� VLWH�GR�QRW�DSSHDU� WR�EH�SURKLELWLYH�IRU� WKH� W�SH�RI�
FRQVWU�FWLRQ�DFWLYLWLHV�UHT�LUHG�IRU�GHYHORSPHQW�RI�WKH�P�QLFLSDO�:73���
�
5HFR��DLVVD�FH���)LHOG�UHFRQQDLVVDQFH�ZDV�FRQG�FWHG�E��%HQ�:LOOLDPV���,&3�DQG��UHJ�
&K�UFKLOO��3�(�� WR�DVVHVV� WKH�FKDUDFWHULVWLFV�RI� WKH� QHDU�V�UIDFH�RQVLWH�VRLOV��GUDLQDJH��HWF���
5LYHUV� �WLOL�HG� D� ���� KDQG� D�JHU� DQG� ���� SUREH� URG� WR� VDPSOH� DQG� FKDUDFWHUL�H� WKH� VRLO�
VWUDWD� WR� D�GHSWK� RI� DSSUR�LPDWHO�� �� IHHW� DW�P�OWLSOH� ORFDWLRQV� DFURVV� WKH� VLWH�RI� LQWHUHVW���
7KH� VRLO� SURILOH� DSSHDUV� WR� EH� FRQVLVWHQW� ZLWK� WKH� FKDUDFWHULVWLFV� LGHQWLILHG� LQ� WKH� 6RLO�
6�UYH��� �)RU�WKH�PDMRULW��RI�WKH�VLWH�� WKH��SSHU�VWUDWD�JHQHUDOO��FRQVLVW�RI���������RI�URRW�
PDW��RUJDQLFV��DQG�ORDP��ILQH�VDQGV�� �%HQHDWK�WKLV�VWUDW�P�DUH�ILQH�VDQG��ORDP�DQG�VDQG��
FOD�� ORDP� LQ� WKH� ��� �� ���� GHSWK�� � %HORZ� WKHVH� VWUDWD�� LQ� WKH� ��� �� ���� GHSWK�� WKH� VRLOV�
JUDYLWDWH� WRZDUG� D� SUHGRPLQDQFH� RI� VDQG�� FOD�� ORDP� DQG�RU� FOD�� ORDP�� �7KH� VRLO� V�UYH��
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V�JJHVWV�WKDW�WKH��ROGVERUR�VHULHV�EHFRPHV�FOD��ORDP�DW�JUHDWHU�GHSWK�GRZQ�WR�����ZKLOH�
WKH�2QVORZ�VHULHV�EHFRPHV�VDQG��ORDP�DW�JUHDWHU�GHSWK�GRZQ�WR������
�
7KH�ZDWHU�WDEOH�ZDV�QRW�HQFR�QWHUHG�WR�D�GHSWK�RI�DSSUR�LPDWHO������LQ�WKH��ROGVERUR�DQG�
2QVORZ�VRLO�ORFDWLRQV�DW�WKH�WLPH�RI�D�JHU�ZLWKGUDZDO���7KH�ZDWHU�WDEOH�ZDV�OHVV�SUHYDOHQW�
WKDQ� VKR�OG�EH�H�SHFWHG�G�ULQJ� WKH�ZHW� VHDVRQ�DV� WKH�H�SHFWHG�ZDWHU� WDEOH�GHSWK� LV���� ��
������1HDU�V�UIDFH�VRLOV�DUH�FKDUDFWHUL�HG�E��ORZ�SODVWLFLW���PRLVW�UH�VHQVLWLYH�VRLOV�G�H�WR�
WKH�SUHVHQFH�RI�ILQHV�DQG�RUJDQLFV���7KLV�LV�FRQG�FLYH�WR�WKH�SRQGLQJ�RI�ZDWHU�RQ�WKH�VLWH��
DQG�U�WWLQJ��QGHU�U�EEHU�WLUHG�WUDIILF�G�ULQJ�ZHWWHU�WLPHV�RI�WKH��HDU���,GHDOO���FOHDULQJ�DQG�
JU�EELQJ� RI� WKH� VLWH�� DV� ZHOO� DV� V�EVHT�HQW� JUDGLQJ�� VKR�OG� RFF�U� G�ULQJ� WKH� V�PPHU�
PRQWKV�WR�OLPLW�WKH�GHJUHH�RI�UHSDLU�UHT�LUHG��
�
'HHSHU� V�EV�UIDFH�JHRWHFKQLFDO� LQYHVWLJDWLRQ� LV� UHFRPPHQGHG�E��D� OLFHQVHG�JHRWHFKQLFDO�
HQJLQHHULQJ� ILUP� WR� SURSHUO�� HYDO�DWH� IR�QGDWLRQ� GHVLJQ� FRQVLGHUDWLRQV� RU� RWKHU� VRLO�
OLPLWDWLRQV��
�
����:HWOD�GV��
�
5HVHDUF��� � 'HVNWRS� UHVHDUFK� ZDV� FRQG�FWHG� �WLOL�LQJ� JRYHUQPHQW� S�EOLFDWLRQV� WR�
HYDO�DWH�WKH�SUHVHQFH�RI�ZHWODQG�IHDW�UHV�RQ�WKH�VLWH���1R�ZHWODQG�IHDW�UHV�DUH�VKRZQ�RQ�
WKH�SURSHUW��DFFRUGLQJ�WR��SSHQGL��,���1DWLRQDO�:HWODQG��,Q�HQWRU��PDS���
�
5HFR��DLVVD�FH���%DVHG�RQ�5LYHUV��ILHOG�UHFRQQDLVVDQFH��LW�LV�R�U�RSLQLRQ�WKDW�D�VPDOO�
DPR�QW�RI�ZHWODQGV�LV�SUHVHQW�RQ�WKH�VLWH���0LQRU�DUHDV�RI�5DLQV�DQG�0�FNDOHH��K�GULF��
VRLOV� DUH�SUHVHQW�ZLWKLQ�D� VPDOO� IODW� RI�ZHWODQGV� WKDW�RFF�U�QHDU� WKH� KHDG�RI� WKH� GUDLQDJH�
ZD����,Q�DGGLWLRQ��D�FR�SOH�RI�VPDOO�SRFNHWV�RI�LVRODWHG�ZHWODQG�GHSUHVVLRQV�H�LVW�DFURVV�WKH�
VLWH���6KR�OG�VLWH�GHYHORSPHQW�UHT�LUH�WKDW�D�SRUWLRQ�RI�WKH�ZHWODQGV�EH�ILOOHG��LW�LV�H�SHFWHG�
WKDW�D�86��UP��&RUSV�RI�(QJLQHHUV�1DWLRQZLGH�3HUPLW����FDQ�EH�REWDLQHG�WR�ILOO��S�WR�D�
PD�LP�P�RI������DFUHV�� ���PLWLJDWLRQ�IHH�ZLOO�EH�UHT�LUHG�LQ�RUGHU�WR�S�UFKDVH�PLWLJDWLRQ�
FUHGLWV�IURP�DQ�HOLJLEOH�1H�VHU�5LYHU�%DVLQ�PLWLJDWLRQ�EDQN�IRU�DQ��ZHWODQGV�WKDW�DUH�ILOOHG���
7R� VSHFLILFDOO�� GHWHUPLQH� WKH� SUHVHQFH� DQG�RU� H�WHQW� RI� ZHWODQGV�� DQ� RIILFLDO�
GHOLQHDWLRQ�DQG�M�ULVGLFWLRQDO�GHWHUPLQDWLRQ�ZR�OG�QHHG�WR�EH�FRQG�FWHG��DQG�YHULILHG�
E��WKH�8�6���UP��&RUSV�RI�(QJLQHHUV��
�
&���6WUHDPV�
�
5HVHDUF��� � 'HVNWRS� UHVHDUFK� ZDV� FRQG�FWHG� �WLOL�LQJ� JRYHUQPHQW� S�EOLFDWLRQV� WR�
HYDO�DWH� WKH� SUHVHQFH� RI� M�ULVGLFWLRQDO� VWUHDPV� RQ� RU� QHDU� WKH� VLWH�� � ,QWHUPLWWHQW� RU�
SHUHQQLDO� VWUHDPV�� GLWFKHV� DQG� GUDLQDJH� ZD�V� PD�� IDOO� �QGHU� WKH� M�ULVGLFWLRQ� RI�
1&'(4���'LYLVLRQ�RI�:DWHU�5HVR�UFHV�LI�GHSLFWHG�RQ�WKH�PRVW�UHFHQW�YHUVLRQV�RI�WKH�
86�6�7RSRJUDSKLF� 4�DGUDQJOH�0DS� DQG�RU� &R�QW�� 6RLO� 6�UYH��� � 7KH� ����� 86�6�
7RSRJUDSKLF�4�DGUDQJOH�0DS�GRHV�QRW�LQFO�GH�DQ��LQGLFDWLRQ�RI�D��EO�H�OLQH��VWUHDP�
RQ� WKH�SURSRVHG�:73�6LWH��QHLWKHU�LV� DQ�LQWHUPLWWHQW�RU�SHUHQQLDO� VWUHDP�GHSLFWHG�RQ�
WKH�:73�6LWH�EDVHG�RQ�WKH������&UDYHQ�&R�QW��6RLO�6�UYH����
�
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7KH�VLWH�LV�QRW�FKDUDFWHUL�HG�E��PDQ�PDGH�H�FDYDWHG�GLWFKHV�DOWKR�JK�WKHUH�DUH�VRPH�
LQGLFDWLRQV� RI� YHU�� VKDOORZ� VZDOHV� SUHVHQW� WKDW� OLNHO�� UHPDLQ� IURP�SUHYLR�V� ORJJLQJ�
DFWLYLWLHV���,Q�JHQHUDO��WKH�VLWH�VORSHV�WR�D�QDW�UDO�GUDLQDJH�IHDW�UH�RQ�WKH�VR�WKHDVW�VLGH�
RI� WKH� SURSHUW��� � 7KH� �SVWUHDP� HQG� RI� WKLV� GUDLQDJH� ZD�� DSSHDUV� WR� KHDG� �S� LQWR� D�
ZHWODQG�IODW�ZKHUH�GUDLQDJH�LV�FROOHFWHG�DW�WKH�VR�WKHDVW�FRUQHU�RI�WKH�:73�VLWH�� �7KH�
GUDLQDJH�ZD�� FROOHFWV� VWRUPZDWHU� U�QRII� IURP� WKH� SRWHQWLDO�:73�VLWH�� DV�ZHOO� DV� WKH�
QHZ� 3�EOLF� :RUNV� )DFLOLW��� H�LVWLQJ� (OHYDWHG� 7DQN� VLWH�� DQG� H�LVWLQJ� UHVLGHQWLDO�
GHYHORSPHQW��DQG�GLVFKDUJHV�LQWR�WKH�7UHQW�5LYHU�DSSUR�LPDWHO������PLOH�GRZQVWUHDP�������
�
5HFR��DLVVD�FH�� �%DVHG�RQ�5LYHUV��ILHOG�UHFRQQDLVVDQFH��LW�DSSHDUV�WKDW�WKH�GUDLQDJH�
ZD��WUDQVLWLRQV�IURP�DQ�LQWHUPLWWHQW�WR�HSKHPHUDO�VWUHDP�GRZQVWUHDP�RI�WKH�:73�6LWH���
�Q�HSKHPHUDO�VWUHDP�RQO��FRQYH�V�VWRUPZDWHU�LQ�GLUHFW�UHVSRQVH�WR�SUHFLSLWDWLRQ��DQG�
GHVSLWH�KDYLQJ�D�ZHOO�GHILQHG�FKDQQHO�LW�ODFNV�WKH�ELRORJLFDO��K�GURORJLFDO�DQG�SK�VLFDO�
FKDUDFWHULVWLFV�RI�LQWHUPLWWHQW�RU�FRQWLQ�R�V�FRQYH�DQFHV�RI�ZDWHU���(SKHPHUDO�VWUHDPV�
DUH� QRQ�M�ULVGLFWLRQDO�� � 7R� VSHFLILFDOO�� GHWHUPLQH� WKH� SRLQW� RI� WUDQVLWLRQ� ZKHUH�
M�ULVGLFWLRQDO�E�IIHU�VHWEDFNV�EHFRPH�HIIHFWLYH��D�IRUPDO�VWUHDP�FDOO�ZR�OG�EH�UHT�LUHG�
ZLWK�FRQF�UUHQFH�E��WKH�8�6���UP��&RUSV�RI�(QJLQHHUV�� �7KH�VSHFLILF�ORFDWLRQ�RI�WKH�
M�ULVGLFWLRQDO� SRUWLRQ� RI� WKLV� GUDLQDJH� ZD�� ZLOO� GLFWDWH� WKH� ORFDWLRQ� RI� ���IHHW� ZLGH�
E�IIHUV�DV� UHT�LUHG�E�� WKH�1H�VH�5LYHU�5LSDULDQ�%�IIHU�3URWHFWLRQ�5�OHV�DQG�&RDVWDO�
6WRUPZDWHU�5�OHV���%DVHG�RQ�R�U�SUHOLPLQDU��UHYLHZ��ZH�GR�QRW�EHOLHYH�VWUHDP�E�IIHUV�
ZLOO�EH�UHT�LUHG�RQ�WKH�:73�6LWH��
�
����)ORRGSODL��
�
�V� VKRZQ� E�� �SSHQGL�� )� �� )(0�� (IIHFWL�H� ),50� 0DS�� )ORRG� ,QV�UDQFH� 5DWH� 0DS�
&RPP�QLW�� 3DQHO� ����������.� GDWHG� -�QH� ���� ����� DQG� S�EOLVKHG� E�� WKH� )HGHUDO�
(PHUJHQF�� 0DQDJHPHQW� �JHQF�� �)(0���� WKHUH� DUH� QR� DUHDV� RI� WKH� :73� 6LWH� ORFDWHG�
ZLWKLQ�HLWKHU�WKH������HDU�RU������HDU�IORRG��RQHV��7KH�F�UUHQW�SDQHO�GHSLFWV�WKH������HDU�
IORRG�HOHYDWLRQ�DW����06/����V�LQGLFDWHG�SUHYLR�VO��WKH�JUR�QG�HOHYDWLRQV�IRU�WKH�:73�6LWH�
YDU��IURP�DSSUR�LPDWHO������������06/�ZKLFK�DUH�ZHOO�DERYH�WKH������HDU�DQG������HDU�
IORRG�OHYHOV����
�
(���7�UHDWH�HG�D�G�(�GD�JHUHG�6SHFLHV�
�
&�UUHQW�DQG�RU�SULRU�H�LVWHQFH�RI�WKUHDWHQHG�RU�HQGDQJHUHG�VSHFLHV�LQ�WKH�1H�VH�5LYHU�%DVLQ�DUH�
ZHOO�GRF�PHQWHG�E��WKH�1&'(4�%DVLQZLGH�:DWHU�4�DOLW��3ODQ��86�)LVK�DQG�:LOGOLIH�6HUYLFH��
1&�:LOGOLIH�5HVR�UFHV�&RPPLVVLRQ��DQG�1&�1DW�UDO��HULWDJH�3URJUDP����Q�RIILFLDO�VSHFLHV�
UHSRUW�ZDV�REWDLQHG�IURP�WKH�)LVK�DQG�:LOGOLIH�6HUYLFH�WR�LGHQWLI��WKUHDWHQHG��HQGDQJHUHG��
SURSRVHG�DQG� FDQGLGDWH� VSHFLHV�� DV�ZHOO� DV�SURSRVHG�DQG� ILQDO�GHVLJQDWHG� FULWLFDO�KDELWDW��
WKDW�PD��RFF�U�ZLWKLQ�WKH�ER�QGDU��RI�WKH�SURSRVHG�SURMHFW�DQG�RU�PD��EH�DIIHFWHG�E��WKH�
SURSRVHG�SURMHFW�� �7KH�VSHFLHV�OLVW� I�OILOOV� WKH� UHT�LUHPHQWV�RI� WKH�8�6��)LVK�DQG�:LOGOLIH�
6HUYLFH� �6HUYLFH�� �QGHU� VHFWLRQ� ��F�� RI� WKH� (QGDQJHUHG� 6SHFLHV� �FW� ��FW�� RI� ������ DV�
DPHQGHG�����8�6�&�������HW�VHT����7KH�RIILFLDO�VSHFLHV�UHSRUW�FDQ�EH�IR�QG�LQ���SSHQGL��1�
��8�6��)L�K���:LOGOLIH�6HU�LFH�2IILFLDO�6SHFLH���L�W����
�
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'HILQLWLRQV�IRU�HDFK�RI�WKHVH�FODVVLILFDWLRQV�DUH�DV�IROORZV��
•� (QGDQJHUHG�VSHFLHV�DUH�LQ�GDQJHU�RI�H�WLQFWLRQ�WKUR�JKR�W�DOO�RU�D�VLJQLILFDQW�SRUWLRQ�RI�

LWV�UDQJH����
•� �� WKUHDWHQHG� VSHFLHV� LV� OLNHO�� WR� EHFRPH� DQ� HQGDQJHUHG� VSHFLHV� LQ� WKH� IRUHVHHDEOH�

I�W�UH����
•� 6SHFLDO� FRQFHUQ� VSHFLHV� UHT�LUH� PRQLWRULQJ�� E�W� PD�� EH� WDNHQ� RU� FROOHFWHG� �QGHU�

VSHFLILF�UHJ�ODWRU��UHT�LUHPHQWV����
•� ��VLJQLILFDQWO��UDUH�VSHFLHV�LV�UDUH�LQ�1RUWK�&DUROLQD��E�W�KDV�QR�RIILFLDO�VWDWH�VWDW�V�DV�

V�FK����
•� ��IHGHUDO� VSHFLHV�RI�FRQFHUQ�UHIHUV�WR�D� VSHFLHV� WKDW�LV��QGHU�FRQVLGHUDWLRQ�IRU� OLVWLQJ��

E�W�DW�SUHVHQW�LQV�IILFLHQW�LQIRUPDWLRQ�H�LVWV�WR�V�SSRUW�OLVWLQJ��
�
(�����DPPDOV�
�
7KH�1RUWKHUQ�/RQJ�HDUHG�%DW��0�RWL���HSWHQWULRQDOL��� LV�IHGHUDOO��OLVWHG�DV�DQ�HQGDQJHUHG�
VSHFLHV���7KLV�EDW�KDV�D�PHGL�P�VL�HG�ERG��RI���������LQFKHV��D�ZLQJVSDQ�RI��������LQFKHV��
DQG�ORQJ�HDUV�ZKHQ�FRPSDUHG�WR�RWKHU�EDWV�RI�WKH�VDPH�JHQ�V���,Q�ZLQWHU��WKH�EDWV�KLEHUQDWH�
LQ�FDYHV�DQG�PLQHV�ZKHUH�FRQVWDQW� WHPSHUDW�UHV��KLJK�K�PLGLW��DQG�QR�DLU�F�UUHQW�SUHYDLO���
'�ULQJ�V�PPHU��1RUWKHUQ�/RQJ�HDUHG�%DWV� URRVW�VLQJO��RU� LQ�FRORQLHV�EHQHDWK�EDUN�RU� LQ�
FDYLWLHV�RI�OLYH�DQG�GHDG�WUHHV���5DUHO���GRHV�WKLV�VSHFLHV�URRVW�LQ�VWU�FW�UHV�V�FK�DV�EDUQV�RU�
VKHGV���7KH�EDW�V�UDQJH�H�WHQGV�WKUR�JK�P�FK�RI�HDVWHUQ�DQG�QRUWK�FHQWUDO�8QLWHG�6WDWHV��DV�
ZHOO�DV�DOO�&DQDGLDQ�SURYLQFHV���3RS�ODWLRQV�RI�WKH�1RUWKHUQ�/RQJ�HDUHG�%DW�KDYH�GHFOLQHG�
SULPDULO��G�H�WR�D�GLVHDVH�NQRZQ�DV�ZKLWH�QRVH�V�QGURPH���7KLV�GLVHDVH�KDV�T�LFNO��VSUHDG�
IURP�WKH�1RUWKHDVW�WR�WKH�0LGZHVW�DQG�6R�WKHDVW�8�6���1�PEHUV�RI�WKH�EDWV�KDYH�GHFOLQHG�
E��DV�P�FK�DV����SHUFHQW�LQ�WKH�1RUWKHDVW��DQG�WKDW�GHFOLQH�LV�H�SHFWHG�WR�FRQWLQ�H�LQ�WKH�
IRUHVHHDEOH� I�W�UH� DV� ZKLWH�QRVH� V�QGURPH� VSUHDGV� WKUR�JKR�W� WKH� VSHFLHV�� UDQJH�� � 1R�
FULWLFDO�KDELWDW�KDV�EHHQ�GHVLJQDWHG�IRU�WKLV�VSHFLHV��
�
7KH� 7ULFRORUHG� %DW�� 3HULP�RWL�� ��EIOD����� LV� SURSRVHG� HQGDQJHUHG� DQG� LV� RQH� RI� WKH�
VPDOOHVW�EDWV�QDWLYH� WR�1RUWK��PHULFD��7KH�RQFH�FRPPRQ�VSHFLHV� LV�ZLGH� UDQJLQJ�DFURVV�
WKH�HDVWHUQ�DQG�FHQWUDO�8QLWHG�6WDWHV�DQG�SRUWLRQV�RI�VR�WKHUQ�&DQDGD��0H�LFR�DQG�&HQWUDO�
�PHULFD��'�ULQJ�WKH�ZLQWHU��WULFRORUHG�EDWV�DUH�IR�QG�LQ�FDYHV�DQG�PLQHV��DOWKR�JK�LQ�WKH�
VR�WKHUQ�8QLWHG�6WDWHV��ZKHUH�FDYHV�DUH�VSDUVH��WULFRORUHG�EDWV�DUH�RIWHQ�IR�QG�URRVWLQJ�LQ�
URDG�DVVRFLDWHG�F�OYHUWV��'�ULQJ� WKH�VSULQJ��V�PPHU�DQG� IDOO�� WULFRORUHG�EDWV�DUH� IR�QG�LQ�
IRUHVWHG�KDELWDWV�ZKHUH�WKH��URRVW�LQ�WUHHV��SULPDULO��DPRQJ�OHDYHV���V�LWV�QDPH�V�JJHVWV��
WKH�WULFRORUHG�EDW�LV�GLVWLQJ�LVKHG�E��LWV��QLT�H�WULFRORUHG�I�U�WKDW�DSSHDUV�GDUN�DW�WKH�EDVH��
OLJKWHU�LQ�WKH�PLGGOH�DQG�GDUN�DW�WKH�WLS���:KLWH�QRVH�V�QGURPH��D�GLVHDVH�WKDW�LPSDFWV�EDWV��
LV�FD�VHG�E��D�I�QJDO�SDWKRJHQ�� ,W�KDV�OHG�WR����WR������GHFOLQHV� LQ�WULFRORUHG�EDW�ZLQWHU�
FRORQ�� DE�QGDQFH� DW� VLWHV� LPSDFWHG� E�� WKH�GLVHDVH��6LQFH�ZKLWH�QRVH� V�QGURPH�ZDV� ILUVW�
REVHUYHG�LQ�1HZ�<RUN�LQ�������LW�KDV�VSUHDG�UDSLGO��DFURVV�WKH�PDMRULW��RI� WKH�WULFRORUHG�
EDW�UDQJH��1R�FULWLFDO�KDELWDW�KDV�EHHQ�GHVLJQDWHG�IRU�WKLV�VSHFLHV��
�
7KH�:HVW� ,QGLDQ�0DQDWHH��7ULFKHFK���PDQDW���� LV�IHGHUDOO�� OLVWHG�DV�D� WKUHDWHQHG�PDULQH�
PDPPDO���7KH�:HVW�,QGLDQ�PDQDWHH�LV�D�ODUJH��DT�DWLF�PDPPDO��7KHUH�DUH�WZR�V�EVSHFLHV�
RI�:HVW� ,QGLDQ� PDQDWHHV�� WKH� �QWLOOHDQ�PDQDWHH� �7ULFKHFK�V� PDQDW�V� PDQDW�V�� DQG� WKH�
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)ORULGD�PDQDWHH� �7ULFKHFK�V�PDQDW�V� ODWLURVWULV���'�H�WR�WKHLU�HDWLQJ�KDELWV��PDQDWHHV�DUH�
QLFNQDPHG��VHD� FRZV���EHFD�VH� WKH�� HDW� VHDJUDVVHV� DQG� RWKHU� DT�DWLF� SODQWV�� 7KH� UDQJH�
ZLGH�SRS�ODWLRQ� LV�HVWLPDWHG� WR�EH�DW� OHDVW��������PDQDWHHV��ZLWK�PRUH�WKDQ������� LQ� WKH�
VR�WKHDVWHUQ�8QLWHG�6WDWHV�DQG�3�HUWR�5LFR��:KHQ�DHULDO�V�UYH�V�EHJDQ�LQ�������WKHUH�ZHUH�
DQ� HVWLPDWHG� ������ PDQDWHHV� LQ� )ORULGD�� 7RGD�� WKHUH� DUH� PRUH� WKDQ� ������ LQ� )ORULGD��
UHSUHVHQWLQJ�D�VLJQLILFDQW�LQFUHDVH�RYHU�WKH�SDVW�����HDUV��
7KHUH�LV�D�ILQDO�FULWLFDO�KDELWDW�IRU�WKLV�VSHFLHV��KRZHYHU��WKLV�SURMHFW�DUHD�GRHV�QRW�RYHUODS�
WKH�FULWLFDO�KDELWDW��
�
(�����LUGV�
�
7KH� (DVWHUQ� %ODFN� 5DLO�� �DWHUDOO��� MDPDLFHQ�L�� ��S�MDPDLFHQ�L��� LV� IHGHUDOO�� OLVWHG� DV�
WKUHDWHQHG�� � 7KH� (DVWHUQ� %ODFN� 5DLO� LV� D� VSDUURZ�VL�HG�� VHFUHWLYH� PDUVK� ELUG�� DQG� WKH�
VPDOOHVW� UDLO� LQ� 1RUWK� �PHULFD�� � �G�OWV� KDYH� DQ� DYHUDJH� OHQJWK� RI� �� �� �� LQFKHV� DQG� D�
ZLQJVSDQ� RI� ���� �� ��� LQFKHV�� � %ODFN� UDLOV� UHT�LUH� GHQVH� YHJHWDWLYH� FRYHU� WKDW� DOORZV�
PRYHPHQW��QGHU�WKH�FDQRS����7KH��DUH�IR�QG�LQ�D�YDULHW��RI�VDOW��EUDFNLVK��DQG�IUHVKZDWHU�
PDUVK� KDELWDWV� WKDW� FDQ� EH� WLGDOO�� RU� QRQ�WLGDOO�� LQIO�HQFHG�� � 1RUWK� &DUROLQD� SUHVHQWO��
VKRZV� D� VHYHUH� GHFOLQH� LQ� WKH� Q�PEHU� RI� RFF�SLHG� VLWHV�� � 1R� FULWLFDO� KDELWDW� KDV� EHHQ�
GHVLJQDWHG�IRU�WKLV�VSHFLHV��
�
�PRQJ�DYLDQV��RQO��RQH�����VSHFLHV�LV�IHGHUDOO��FODVVLILHG�DV�HQGDQJHUHG��WKH�5HG�FRFNDGHG�
:RRGSHFNHU��3LFRLGH��ERUHDOL�� �5&:��� �7KH�5&:�LV�D� WHUULWRULDO�� QRQ�PLJUDWRU�� VSHFLHV�
WKDW� H�FDYDWH� URRVWV� DQG�QHVW� FDYLWLHV� LQ� OLYLQJ�SLQH� WUHHV�� �/RQJOHDI�SLQH� LV� WKH�SUHIHUUHG�
VSHFLHV� IRU� H�FDYDWLRQ�� KRZHYHU�� OREOROO��� VKRUWOHDI�� VODVK� DQG� SRQG� SLQH� DUH� DOVR� �VHG�
GHSHQGLQJ� RQ� DYDLODELOLW��� � 0DW�UH� WUHHV� DUH� UHT�LUHG� V�FK� WKDW� V�IILFLHQW� KHDUWZRRG� LV�
DYDLODEOH� IRU� D� VDS�IUHH� FDYLW��� � 5&:� LV� D� SULPDU�� FDYLW�� QHVWHU� VLQFH� LW� FRQVWU�FWV� WKH�
FDYLW�� LQ� ZKLFK� LW� UHVLGHV�� � 2WKHU� VHFRQGDU�� FDYLW�� QHVWHUV� EHQHILW� IURP� WKH� 5&:�V�
FRQVWU�FWLRQ�� �7KHVH� LQFO�GH�RWKHU� ELUGV�� VQDNHV�� OL�DUGV�� VT�LUUHOV� DQG� IURJV�� �1R� FULWLFDO�
KDELWDW�KDV�EHHQ�GHVLJQDWHG�IRU�WKLV�VSHFLHV��
�
7KH�5HG�.QRW��&DOLGUL��FDQ�W���U�ID��LV�IHGHUDOO��OLVWHG�DV�WKUHDWHQHG���7KH�5HG�.QRW�LV�D�
PHGL�P�VL�HG� VKRUHELUG�ZKLFK�EUHHGV� LQ� W�QGUD�DQG��UFWLF�&RUGLOOHUD� LQ� WKH� IDU�QRUWK�RI�
&DQDGD�� (�URSH� DQG� 5�VVLD�� � ,W�PDNHV� RQH� RI� WKH� ODUJHVW� DQQ�DO�PLJUDWLRQV� RI� DQ�� ELUG�
WUDYHOLQJ� ������ PLOHV� IURP� LWV� �UFWLF� EUHHGLQJ� JUR�QGV� WR� WKH� VR�WKHUQ� SDUW� RI� 6R�WK�
�PHULFD�� � 7KH� VSHFLHV� LV� UHJ�ODUO�� VLJKWHG� DORQJ� WKH� 1&� FRDVW� G�ULQJ� ZLQWHU�PLJUDWLRQ���
�RZHYHU�� WKH� Q�PEHU� KDYH� EHHQ� UHG�FHG� G�H� WR� WKH� GHFOLQH�RYHU�KDUYHVW� RI� FUDEV� LQ� WKH�
'HODZDUH� %D��� � .QRWV� IDYRU� WLGDO� ZDWHU� IRU� IRUDJLQJ�� DQG� FUDE� HJJV� ODLG� RQ� 'HODZDUH�
EHDFKHV� I�HO� WKHLU� IOLJKW� WR� WKH� QRUWKHUQ� EUHHGLQJ� JUR�QGV�� � 7KHUH� LV� D� SURSRVHG� FULWLFDO�
KDELWDW�IRU�WKLV�VSHFLHV��
�
(����)LV�HV��
��
7KHUH�DUH�QR�HQGDQJHUHG�RU�WKUHDWHQHG�ILVK�VSHFLHV�ZLWKLQ�WKLV�DUHD��
�
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(����5HSWLOHV�
�
7KH��PHULFDQ��OOLJDWRU���OOLJDWRU�0L��L��LSSLHQ�L���LV�IHGHUDOO��SURWHFWHG�DV�WKUHDWHQHG�G�H�
WR� VLPLODULW��RI�DSSHDUDQFH�ZLWK�RWKHU� OLVWHG� FURFRGLOH�RU�FDLPDQ�VSHFLHV�� �7KH��PHULFDQ�
�OOLJDWRU�ZDV� GHSOHWHG� IURP�PDQ�� SDUWV� RI� WKHLU� UDQJH�DV� D� UHV�OW� RI�PDUNHW�K�QWLQJ�DQG�
KDELWDW�ORVV��DQG�ZDV�OLVWHG�DV�HQGDQJHUHG�LQ������� ��RZHYHU��WKH�FRPELQHG�HIIRUWV�RI�86�
)LVK� DQG�:LOGOLIH� DQG� 6WDWH�:LOGOLIH��JHQFLHV� VDYHG� WKHVH� DQLPDOV�� � ,Q� ������ 86�):6�
GHFODUHG�WKH��PHULFDQ��OOLJDWRU�WR�EH�I�OO��UHFRYHUHG��DQG�UHPRYHG�WKH�DQLPDO�IURP�WKH�OLVW�
RI�HQGDQJHUHG� VSHFLHV��E�W�FRQWLQ�HV�WR�RIIHU�SURWHFWLRQ�DV�WKUHDWHQHG�G�H�WR�VLPLODULW��RI�
DSSHDUDQFH���1R�FULWLFDO�KDELWDW�KDV�EHHQ�GHVLJQDWHG�IRU�WKLV�VSHFLHV��
�
7KH��UHHQ�6HD�7�UWOH��&KHORQLD�P�GD���LV�IHGHUDOO��OLVWHG�DV�WKUHDWHQHG�� �7KLV� W�UWOH�LV�WKH�
ODUJHVW�RI�DOO�KDUG�VKHOOHG�VHD�W�UWOHV��E�W�KDV�D�FRPSDUDWLYHO��VPDOO�KHDG�����W�SLFDO�DG�OW�LV�
�� �� �� IHHW� ORQJ� DQG� ZHLJKV� ���� �� ���� SR�QGV�� � 7KH�� KDYH� GDUN� EURZQ�� JUH��� RU� ROLYH�
FRORUHG� VKHOOV� DQG� D� P�FK� OLJKWHU�� �HOORZ�WR�ZKLWH� �QGHUVLGH�� � �UHHQ� 6HD� 7�UWOH� P�VW�
V�UIDFH�WR�EUHDWKH�DQG�OD��WKHLU�HJJV�RQ�ODQG���7KH��PLJUDWH�K�QGUHGV�WR�WKR�VDQGV�RI�PLOHV�
HDFK�ZD�� EHWZHHQ� WKHLU� IRUDJLQJ�JUR�QGV� DQG�QHVWLQJ� EHDFKHV�� � 7KH��DUH� VROLWDU���QLJKW�
WLPH� QHVWHUV�� � 7KHLU� GLHW� FRQVLVWV� RI� DOJDH� DQG� VHDJUDVVHV�� WKR�JK� WKH�� DOVR� IRUDJH� RQ�
VSRQJHV�� LQYHUWHEUDWHV��DQG�GLVFDUGHG� ILVK�� �7KH��DUH� IR�QG�ZRUOGZLGH� LQ�V�EWURSLFDO�DQG�
WHPSHUDWH�UHJLRQV�RI�WKH��WODQWLF��3DFLILF�DQG�,QGLDQ�2FHDQV��DV�ZHOO�DV�WKH�0HGLWHUUDQHDQ�
6HD���,Q�WKH�8�6����UHHQ�6HD�7�UWOHV�DUH�IR�QG�LQ�LQVKRUH�DQG�QHDUVKRUH�ZDWHUV�IURP�7H�DV�
WR�0DLQH�� �7KHUH� LV� D� ILQDO� FULWLFDO�KDELWDW� IRU� WKLV� VSHFLHV�� KRZHYHU�� WKLV�SURMHFW� ORFDWLRQ�
GRHV�QRW�RYHUODS�WKH�FULWLFDO�KDELWDW��
�
7KH�/HDWKHUEDFN�6HD�7�UWOH���HUPRFKHO���FRULDFHD��LV�WKH�ODUJHVW�W�UWOH�LQ�WKH�ZRUOG���,W�LV�
IHGHUDOO��OLVWHG�DV�HQGDQJHUHG���7KH��DUH�WKH�RQO��VSHFLHV�RI�VHD�W�UWOH�WKDW�ODFN�VFDOHV�DQG�D�
KDUG� VKHOO��7KH��DUH�QDPHG�IRU�WKHLU� WR�JK� U�EEHU��VNLQ�DQG�KDYH�H�LVWHG� LQ�WKHLU� F�UUHQW�
IRUP�VLQFH� WKH� DJH�RI�WKH�GLQRVD�UV��/HDWKHUEDFNV�DUH�KLJKO��PLJUDWRU��� VRPH�VZLPPLQJ�
RYHU� ������� PLOHV� D� �HDU� EHWZHHQ� QHVWLQJ� DQG� IRUDJLQJ� JUR�QGV�� 7KH�� DUH� DOVR�
DFFRPSOLVKHG� GLYHUV� ZLWK� WKH� GHHSHVW� UHFRUGHG� GLYH� UHDFKLQJ� QHDUO�� ������ IHHW�GHHSHU�
WKDQ�PRVW�PDULQH�PDPPDOV��7KH�OHDWKHUEDFN�W�UWOH�KDV�WKH�ZLGHVW�JOREDO�GLVWULE�WLRQ�RI�DQ��
UHSWLOH�� ZLWK� QHVWLQJ� PDLQO�� RQ� WURSLFDO� RU� V�EWURSLFDO� EHDFKHV�� 2QFH� SUHYDOHQW� LQ� HYHU��
RFHDQ� H�FHSW� WKH��UFWLF� DQG��QWDUFWLF�� WKH� OHDWKHUEDFN� SRS�ODWLRQ� LV� UDSLGO�� GHFOLQLQJ� LQ�
PDQ�� SDUWV� RI� WKH� ZRUOG�� 7KH�� IDFH� WKUHDWV� RQ� ERWK� QHVWLQJ� EHDFKHV� DQG� LQ� WKH� PDULQH�
HQYLURQPHQW�� 7KH� JUHDWHVW� RI� WKHVH� WKUHDWV� ZRUOGZLGH� DUH�LQFLGHQWDO� FDSW�UH� LQ� ILVKLQJ�
JHDU��E�FDWFK���K�QWLQJ�RI�W�UWOHV��DQG�FROOHFWLRQ�RI�HJJV�IRU�K�PDQ�FRQV�PSWLRQ��7KHUH�LV�D�
ILQDO� FULWLFDO� KDELWDW� IRU� WKLV� VSHFLHV�� KRZHYHU�� WKLV� SURMHFW� ORFDWLRQ� GRHV� QRW� RYHUODS� WKH�
FULWLFDO�KDELWDW��
�
�
(�����PS�LELD�V�
�
7KH� 1H�VH� 5LYHU� :DWHUGRJ�� 1HFW�U��� OH�L�L�� LV� RQH� RI� WKH� UDUHVW� VDODPDQGHUV� LQ� WKH�
6R�WKHDVWHUQ� 8�6�� � 7KLV� SHUPDQHQWO�� DT�DWLF� VDODPDQGHU� LV� IHGHUDOO�� SURWHFWHG� DV�
WKUHDWHQHG�G�H�WR�KDELWDW�GHJUDGDWLRQ�ZKLFK�DIIHFWV�ZDWHU�T�DOLW���ZDWHU�T�DQWLW���LQVWUHDP�
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KDELWDW�V�LWDELOLW���DQG�KDELWDW�FRQQHFWLYLW����7KH�UHPDLQLQJ�SRS�ODWLRQV�DUH�VPDOO��LVRODWHG��
ZLWK�D�FRQWUDFWHG�UDQJH�WKDW�PDNHV�WKHP�Y�OQHUDEOH�WR�FDWDVWURSKLF�DQG�QDW�UDO�HYHQWV���7KH�
1H�VH�5LYHU�ZDWHUGRJ�LV�H�WUHPHO��V�VFHSWLEOH�WR�WKH�HIIHFWV�RI�VLOWDWLRQ�RU�WKH�GHSRVLW�RI�
VHGLPHQWV�LQ�IUHVKZDWHU�� �7KH�PDMRU� WKUHDWV� WR� WKLV� VSHFLHV�DULVH� IURP�ZDWHU�GHYHORSPHQW�
SURMHFW� V�FK� DV� WKH� FRQVWU�FWLRQ� RI� LPSR�QGPHQWV� DQG� VWUHDP� FKDQQHOL�DWLRQ�� � 3ROO�WLRQ�
IURP�LQG�VWULDO�DQG��UEDQ�GHYHORSPHQW�FDQ�DOVR�FD�VH�ORVV�RI�KDELWDW�E��ORZHULQJ�GLVVROYHG�
R��JHQ�OHYHOV�DQG�LQFUHDVLQJ�V�VSHQGHG�VROLGV�DQG�VHGLPHQWV�LQ�VWUHDPV���7KHUH�LV�D�ILQDO�
FULWLFDO�KDELWDW�IRU� WKLV�VSHFLHV��KRZHYHU��WKLV�SURMHFW� ORFDWLRQ�GRHV�QRW�RYHUODS�WKH�FULWLFDO�
KDELWDW��
�
(����,�VHFWV�
�
7KH�0RQDUFK�%�WWHUIO����DQD���SOH�LSS����LV�D�FDQGLGDWH�WKUHDWHQHG�RU�HQGDQJHUHG�VSHFLHV���
7KH�ODUJH�DQG�EULOOLDQWO��FRORUHG�PRQDUFK�E�WWHUIO��LV�DPRQJ�WKH�PRVW�HDVLO��UHFRJQL�DEOH�
RI�WKH�E�WWHUIO��VSHFLHV�WKDW�FDOO�1RUWK��PHULFD�KRPH��7KH��KDYH�WZR�VHWV�RI�ZLQJV�DQG�D�
ZLQJVSDQ� RI� WKUHH� WR� IR�U� LQFKHV��7KHLU�ZLQJV� DUH� D� GHHS� RUDQJH�ZLWK�EODFN� ERUGHUV� DQG�
YHLQV�� DQG�ZKLWH� VSRWV�DORQJ� WKH� HGJHV��7KH��QGHUVLGH� RI� WKH�ZLQJV� LV�SDOH� RUDQJH��0DOH�
PRQDUFKV�KDYH�WZR�EODFN�VSRWV�LQ�WKH�FHQWHU�RI�WKHLU�KLQG�ZLQJV��ZKLFK�IHPDOHV�ODFN��7KHVH�
VSRWV� DUH� VFHQW� JODQGV� WKDW� KHOS� PDOHV� DWWUDFW� IHPDOH�PDWHV�� )HPDOHV� KDYH� WKLFNHU� ZLQJ�
YHLQV� WKDQ�PDOHV��7KH�E�WWHUIO��V�ERG�� LV�EODFN�ZLWK�ZKLWH�PDUNLQJV��0RQDUFK�E�WWHUIOLHV�
DUH� IR�QG� DFURVV� 1RUWK� �PHULFD� ZKHUHYHU� V�LWDEOH� IHHGLQJ�� EUHHGLQJ�� DQG� RYHUZLQWHULQJ�
KDELWDW� H�LVWV�� 7KH�� DUH� EURNHQ� LQWR� WZR� SRS�ODWLRQV� VHSDUDWHG� E�� WKH�5RFN��0R�QWDLQV��
FDOOHG� WKH� HDVWHUQ� DQG� WKH�ZHVWHUQ�SRS�ODWLRQV��:KHWKHU�PRQDUFKV�DUH�SUHVHQW� LQ�D�JLYHQ�
DUHD�ZLWKLQ� WKHLU� UDQJH� GHSHQGV� RQ� WKH� WLPH� RI� �HDU�� 7KH�� DUH� RQH� RI� WKH� IHZ�PLJUDWRU��
LQVHFWV�� WUDYHOLQJ� JUHDW� GLVWDQFHV� EHWZHHQ� V�PPHU� EUHHGLQJ� KDELWDW� DQG� ZLQWHU� KDELWDW�
ZKHUH� WKH�� VSHQG� VHYHUDO� PRQWKV� LQDFWLYH�� ,Q� WKH� V�PPHU� WKH�� UDQJH� DV� IDU� QRUWK� DV�
VR�WKHUQ�&DQDGD��,Q�WKH�IDOO�WKH�HDVWHUQ�SRS�ODWLRQ�PLJUDWHV�WR�WKH�FRRO��KLJK�PR�QWDLQV�RI�
FHQWUDO�0H�LFR�DQG�WKH�ZHVWHUQ�SRS�ODWLRQ�PLJUDWHV�WR�FRDVWDO�&DOLIRUQLD��ZKHUH�WKH��VSHQG�
WKH�HQWLUH�ZLQWHU���1R�FULWLFDO�KDELWDW�KDV�EHHQ�GHVLJQDWHG�IRU�WKLV�VSHFLHV��
�
(����3OD�WV���
�
6LWH�YHJHWDWLRQ�ZDV�REVHUYHG�G�ULQJ�5LYHUV��VLWH�YLVLW���7KH�VLWH� LV�FRYHUHG�SULPDULO��ZLWK�
PDW�UH� WUHHV� LQFO�GLQJ� /REOROO�� 3LQH�� �PHULFDQ� �ROO���:KLWH� 2DN��:DWHU� 2DN�� <HOORZ�
3RSODU�� HWF�� WKDW� JHQHUDOO�� UDQJH� �S� WR� ��� RU� PRUH� �HDUV� ROG�� � 7KH� PDW�UH� YHJHWDWLYH�
RYHUVWRU��UHG�FHV�V�QOLJKW�DQG��QGHUVWRU��JURZWK�ZKLFK�PDNHV�D�IDLUO��WKLQ�IRUHVW�ZKLFK�LV�
UHODWLYHO�� HDV�� WR� WUDYHUVH�� �5HYLHZ�RI� KLVWRULFDO� DHULDO�SKRWRJUDSKV�RYHU� WKH� SDVW� VHYHUDO�
GHFDGHV�VKRZV�ORJJLQJ�RI�WKH�VLWH�DQG�WKH�UHJURZWK�RI�YHJHWDWLRQ�VLQFH�WKH�HDUO������V��6HH�
�SSHQGL�������L�WRULFDO��HULDO�3KRWRJUDSK�����7KH�H�LVWLQJ�YHJHWDWLRQ�LV�D�UHV�OW�RI�VHYHUDO�
GHFDGHV�RI�JURZWK�RQ�WKH��QDWWHQGHG�VLWH����
�
7KH�5R�JK�OHDYHG�/RRVHVWULIH�����LPDFKLD�D�SHU�ODLIROLD��LV�IHGHUDOO��OLVWHG�DV�HQGDQJHUHG���
5R�JK�OHDI�ORRVHVWULIH�LV�D�SHUHQQLDO�KHUE�WKDW�JURZV�������������LQFKHV�WDOO��7KH�WULDQJ�ODU�
VKDSHG�OHDYHV�DUH�RIWHQ�RSSRVLWH�RQ�VKRUWHU�VWHPV�DQG�WHQG�WR�EH�DUUDQJHG�LQ�ZKRUOV�RI�WKUHH�
RU� IR�U� HQFLUFOLQJ� WDOOHU� VWHPV��7KH� OHDYHV� DUH�ZLGHVW� DW� WKH� EDVH� ����� ������ LQ�ZLGH�� DQG�
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KDYH�WKUHH�SURPLQHQW�YHLQV��&RQWUDU��WR�WKH�FRPPRQ�QDPH��WKH�OHDI�V�UIDFHV�DUH�VPRRWK�WR�
WKH�WR�FK��7KH��HOORZ�IORZHUV�DUH�����LQFKHV�DFURVV�ZLWK��HOORZ�RUDQJH�DQWKHUV�DQG�RFF�U�
RQ� WHUPLQDO� UDFHPHV� WKDW�DUH� ���������� LQ� ORQJ��)ORZHULQJ�RFF�UV� IURP�PLG�0D�� WKUR�JK�
-�QH��ZLWK�IU�LWV�SUHVHQW�IURP�-�O�� WKUR�JK�2FWREHU��7KLV� VSHFLHV�JHQHUDOO��RFF�UV�RQ�WKH�
HGJHV� EHWZHHQ� ORQJOHDI� SLQH� �SODQGV� DQG� SRQG� SLQH� SRFRVLQV� RQ� PRLVW� WR� VHDVRQDOO��
VDW�UDWHG� VDQGV� DQG�RQ� VKDOORZ� RUJDQLF� VRLOV� RYHUOD�LQJ�VDQG��5R�JK�OHDI� ORRVHVWULIH� KDV�
DOVR� EHHQ� IR�QG� RQ� GHHS� SHDW� LQ� WKH� ORZ� VKU�E� FRPP�QLW�� RI� ODUJH� &DUROLQD� ED�V�� � 1R�
FULWLFDO�KDELWDW�KDV�EHHQ�GHVLJQDWHG�IRU�WKLV�VSHFLHV��
�
(�����HVLJ�DWHG�&ULWLFDO��DELWDW�
�
&ULWLFDO�KDELWDW�DV�GHILQHG�DQG��VHG�LQ�WKH�(QGDQJHUHG�6SHFLHV��FW�LV��VSHFLILF�JHRJUDSKLF�
DUHDV�WKDW�FRQWDLQ�IHDW�UHV�HVVHQWLDO�WR�WKH�FRQVHUYDWLRQ�RI�HQGDQJHUHG�RU�WKUHDWHQHG�VSHFLHV�
DQG� WKDW� PD�� UHT�LUH� VSHFLDO� PDQDJHPHQW� DQG� SURWHFWLRQ��� � &ULWLFDO� KDELWDW� PD�� DOVR�
LQFO�GH� DUHDV� WKDW� DUH� QRW� F�UUHQWO�� RFF�SLHG� E�� WKH� VSHFLHV� E�W� ZLOO� EH� QHHGHG� IRU� LWV�
UHFRYHU���
�
8�6�� )LVK� DQG� :LOGOLIH� 6HUYLFH� KDYH� QRW� GHVLJQDWHG� DQ�� FULWLFDO� KDELWDW� LQ� WKH� SRWHQWLDO�
SURMHFW�ORFDWLRQ�IRU�F�UUHQWO��OLVWHG�WKUHDWHQHG�DQG�HQGDQJHUHG�VSHFLHV��
�
�
)���6WRUPZDWHU�5HTXLUHPH�WV�
�

7KH�:73� 6LWH� LV� ORFDWHG� ZLWKLQ� &UDYHQ� &R�QW��ZKLFK� LV� RQH� RI� WKH� GHVLJQDWHG� ���
&RDVWDO�&R�QWLHV�IRU�ZKLFK�WKH�1�&��&RDVWDO�6WRUPZDWHU�5�OHV�DSSO����,Q�DGGLWLRQ��WKH�
:73�6LWH� GLVFKDUJHV� YLD� DQ� �QQDPHG� WULE�WDU�� LQWR� WKH� 7UHQW� 5LYHU�� FODVV� 6%�� 6Z��
1�WULHQW�6HQVLWLYH�:DWHUV��16:��RI�WKH�1H�VH�5LYHU�%DVLQ����V�V�FK��WKH�1H�VH�5LYHU�
1�WULHQW� 6HQVLWLYH� :DWHUV� 0DQDJHPHQW� 6WUDWHJ�� ZLOO� DOVR� EH� DSSOLFDEOH� IRU�
GHYHORSPHQW�RI�WKH�SURSRVHG�VLWH����

%DVHG� RQ� WKH� SUHOLPLQDU�� VLWH� OD�R�W�� WKH� :73� SURMHFW� ZR�OG� DSSHDU� WR� PHHW� WKH�
UHT�LUHPHQWV� IRU� ORZ�GHQVLW��GHYHORSPHQW��QGHU�WKH�&RDVWDO�6WRUPZDWHU�5�OHV�VLQFH�
����%�LOW�8SRQ��UHD��%8���LV�OHVV�WKDQ�����RI�WKH� WRWDO�VLWH�DUHD�DQG�����WKH�SURMHFW�
VLWH�GRHV�QRW�GUDLQ�WR�6��RU��4:�UHFHLYLQJ�ZDWHU� FODVVLILFDWLRQV�� �:LWK� ORZ�GHQVLW��
GHYHORSPHQW� UHT�LUHPHQWV�� V�UIDFH�ZDWHU� FDQ� EH� FRQYH�HG�ZLWK� YHJHWDWHG� VZDOHV� LQ�
OLH��RI�RWKHU�VWRUPZDWHU�FRQWURO�PHDV�UHV�IRU�Q�WULHQW�UHPRYDO���,Q�DGGLWLRQ��D����IHHW�
YHJHWDWHG� VHWEDFN� LV� UHT�LUHG� IURP� SHUHQQLDO� DQG� LQWHUPLWWHQW� VWUHDPV�� � �V� QRWHG�
HDUOLHU��R�U�SUHOLPLQDU�� UHYLHZ�V�JJHVWV� WKDW� WKH� UHFHLYLQJ��QQDPHG� WULE�WDU�� LV�QRQ�
M�ULVGLFWLRQDO��DQG�VWUHDP�E�IIHU�VHWEDFNV�ZR�OG�QRW�EH�UHT�LUHG�RQ�WKH�:73�6LWH���
�
�
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,����352326(���(�(/23�(17��&7,�,7��
�
��� 6LWH��HYHORSPH�W�&R�VLGHUDWLR�V�
�
7KH� 7RZQ� RI� 5LYHU� %HQG� KDV� H�SUHVVHG� DQ� LQWHUHVW� LQ� S�UFKDVLQJ� DQG� GHYHORSLQJ� WKH�
VR�WKHUQPRVW� ����DFUHV� RI� WKH� %URZQ� 7UDFW� WR� FRQVWU�FW� D� QHZ� :DWHU� 7UHDWPHQW� 3ODQW���
5LYHUV�� LQYHVWLJDWLRQ�RI�WKH�SURSRVHG�VLWH��OHDGV��V�WR�WKH�RSLQLRQ�LW�FDQ�EH�GHYHORSHG�
IRU� WKH� 7RZQ�V� LQWHQGHG� S�USRVH�� �V� ZLWK� DQ�� SURSHUW��� WKHUH� DUH� VSHFLILF� VLWH�
FRQVLGHUDWLRQV� WKDW� FR�OG� LPSDFW�RYHUDOO� GHYHORSPHQW� FRVW�� �7KH� IROORZLQJ� LWHPV� GR�
QRW�SUHFO�GH�GHYHORSPHQW�RI�WKH�SURSHUW���E�W�PD��LPSDFW�GHYHORSPHQW�FRVW���7KH�
PDJQLW�GH�RI� WKH�LPSDFW�IRU�VRPH�FRVWV�FDQQRW�EH�GHWHUPLQHG��QWLO�PRUH�GHWDLOHG�
LQYHVWLJDWLRQV�DVVRFLDWHG�ZLWK�GHVLJQ�DUH�DFFRPSOLVKHG��
�

��� &OHDUL�J����UXEEL�J�
�

7KH�:73�6LWH�LV�F�UUHQWO��DQ��QDWWHQGHG�IRUHVW�FRQVLVWLQJ�RI�D�PL�HG�VWDQG�RI�/REOROO��
3LQH���PHULFDQ��ROO���:KLWH�2DN��:DWHU�2DN��<HOORZ�3RSODU��HWF��WKDW�JHQHUDOO��UDQJH�
�S� WR� ��� �HDUV� ROG�� � 7KH� PDMRULW�� RI� WKH� VLWH� ZLOO� UHT�LUH� FOHDULQJ� DQG� JU�EELQJ� WR�
IDFLOLWDWH� GHYHORSPHQW�� � (�LVWLQJ� WUHHV� DQG� YHJHWDWLRQ� PD�� EH� DEOH� WR� UHPDLQ� ZLWKLQ�
E�IIHUV��VHWEDFNV�DQG��QGLVW�UEHG�SRUWLRQV�RI�ZHWODQGV����

�
�SSUR�LPDWHO��D�IRRW�RI�VRLO�PDWHULDO�FDQ�EH�ORVW��UHPRYHG�ZLWK�URRW�PDW��IURP�ZRRGHG�
RU� IRUHVWHG� ODQG� G�ULQJ� FOHDULQJ� DQG� JU�EELQJ� RSHUDWLRQV� DVVRFLDWHG� ZLWK� VLWH�
GHYHORSPHQW�� ��V� V�FK�� VHOHFW�DQG� V�LWDEOH�RIIVLWH� ILOO�PDWHULDOV�ZLOO� OLNHO��QHHG� WR�EH�
LPSRUWHG�WR�UHSODFH�VRPH�RI�WKH�ORVW�PDWHULDO�DQG�WR�UHVWRUH�JUDGH����

�
��� �6LWH��UDGL�J�7RSRJUDS���

�
7KLV�VLWH�KDV�JUHDWHU�WRSRJUDSKLF�UHOLHI�WKDQ�PRVW�VLWHV�LQ�HDVWHUQ�1RUWK�&DUROLQD���7KLV�
LV�DGYDQWDJHR�V�IURP�WKH�VWDQGSRLQW�RI�SURYLGLQJ�SRVLWLYH�GUDLQDJH����RZHYHU��LW�ZLOO�EH�
LPSRUWDQW� WR� EDODQFH� WKH� F�WV� DQG� ILOOV�� SDUWLF�ODUO�� LQ� WKH� YLFLQLW�� RI� WKH� HDUWKHQ�
EDFNZDVK� ZDVWH� VHWWOLQJ� SRQGV� WR� RSWLPL�H� WKH� �VH� RI� RQVLWH� VRLOV� ZKLOH�PLQLPL�LQJ�
H�FHVV�ILOO�RU�ZDVWH�PDWHULDOV���
�
6HOHFW�PDWHULDO�ZLOO�OLNHO��EH� LPSRUWHG�WR�UDLVH�WKH�SURSRVHG�ILQLVKHG�IORRU�WR�D�SURSHU�
HOHYDWLRQ� WR� HQV�UH� SRVLWLYH� VLWH� GUDLQDJH� SDUWLF�ODUO�� VLQFH� SLSHG� VWRUPZDWHU�
FRQYH�DQFHV� DUH� QRW� DOORZHG� ZLWK� WKH� ORZ�GHQVLW�� GHYHORSPHQW� RSWLRQ� �QGHU� WKH�
&RDVWDO�6WRUPZDWHU�5�OHV��

�
��� 6RLOV�

�
7KH�QHDU�V�UIDFH�VRLOV�RQ�WKH�:73�VLWH�DUH�FRPSULVHG�DOPRVW�H�FO�VLYHO��RI��ROGVERUR�
DQG�2QVORZ�VRLO�VHULHV���6HDVRQDO�ZHWQHVV�LV�WKH�PDLQ�OLPLWDWLRQ�WR��VH�RI�WKLV�VRLO�DV�D�
VLWH� IRU� FRPPHUFLDO� E�LOGLQJV� DQG� VKDOORZ� H�FDYDWLRQV�� � �RZHYHU�� ZHWQHVV� FDQ� EH�
UHG�FHG�E��GUDLQDJH�V�VWHP�LPSURYHPHQWV� WKDW� LQFO�GHV�V�UIDFH�JUDGLQJ�� DQG�RSHQ�RU�
SLSHG�VWRUPZDWHU�FRQYH�DQFHV���3LSHG�FRQYH�DQFHV�ZLOO�QHHG�WR�EH�NHSW�WR�D�PLQLP�P�
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WR�FRPSO��ZLWK�ORZ�GHQVLW��&RDVWDO�6WRUPZDWHU�5HJ�ODWLRQV���7KH�QHDU�V�UIDFH�VRLOV�DUH�
FKDUDFWHUL�HG�E��ORZ�SODVWLFLW���PRLVW�UH�VHQVLWLYH�VRLOV�G�H�WR�WKH�SUHVHQFH�RI�ILQHV�DQG�
RUJDQLFV�� � 7KLV� LV� FRQG�FLYH� WR� WKH� SRQGLQJ� RI� ZDWHU� RQ� WKH� VLWH�� DQG� U�WWLQJ� �QGHU�
U�EEHU�WLUHG�WUDIILF�G�ULQJ�WKH�ZHWWHU�WLPHV�RI�WKH��HDU��,GHDOO���FOHDULQJ�DQG�JU�EELQJ�RI�
WKH�VLWH��DV�ZHOO�DV�V�EVHT�HQW�JUDGLQJ��VKR�OG�RFF�U�G�ULQJ�WKH�V�PPHU�PRQWKV�WR�OLPLW�
WKH�GHJUHH�RI�UHSDLU�UHT�LUHG��
�
,Q� RUGHU� WR� GHWHUPLQH� E�LOGLQJ� DQG� HT�LSPHQW� IR�QGDWLRQ� UHT�LUHPHQWV�� D� GHHSHU�
V�EV�UIDFH� JHRWHFKQLFDO� LQYHVWLJDWLRQ� ZLOO� EH� UHT�LUHG� E�� D� OLFHQVHG� JHRWHFKQLFDO�
HQJLQHHULQJ� ILUP�� � 7KH� JHRWHFKQLFDO� UHFRPPHQGDWLRQV�ZLOO� KHOS� WR� DVFHUWDLQ�ZKHWKHU�
DGGLWLRQDO� LPSURYHPHQWV� DUH� UHT�LUHG� WR� DGGUHVV� VRLO� OLPLWDWLRQV�� � 6�FK� OLPLWDWLRQV�
FR�OG� LQFO�GH� WKH� QHHG� IRU� SUH�ORDGLQJ� WR� RIIVHW� SRWHQWLDO� VHWWOHPHQW� RI� FRPSUHVVLEOH�
VRLOV�� WKH� QHHG� IRU� GULYHQ� SLOHV� WR� SURYLGH� GHHSHU� IR�QGDWLRQDO� V�SSRUW�� WKH� QHHG� IRU�
�QGHUF�WWLQJ�DQG�UHSODFLQJ�H�LVWLQJ�VRLOV��HWF��
�
��� 6HWEDFN�5HTXLUHPH�WV�

�
7KLV� VLWH� ZLOO� EH� V�EMHFW� WR� D� Q�PEHU� RI� VHWEDFN� UHT�LUHPHQWV�� � �RQLQJ� 2UGLQDQFH�
UHJ�ODWLRQV�LQFO�GH�D����IHHW�PDLQ�E�LOGLQJ�VHWEDFN�����IHHW�VLGH��DUG�VHWEDFN� DQG����
IHHW�UHDU��DUG�VHWEDFN���7KHVH��RQLQJ�VHWEDFNV�VKR�OG�QRW�EH�GLIILF�OW�WR�DFKLHYH�RQ�WKH�
V�EMHFW�VLWH��
�
1&'(4�5�OHV�IRU�:DVWH�1RW�'LVFKDUJHG�WR�6�UIDFH�:DWHUV��6�EFKDSWHU��7��UHT�LUH�D�
���IHHW� VHWEDFN� IRU� WUHDWPHQW� DQG� VWRUDJH��QLWV� IURP� DQ��SURSHUW�� OLQH�� �7KH� SULPDU��
LPSDFW�LV�RQ�WKH�ORFDWLRQ�DUUDQJHPHQW�RI�WKH�EDFNZDVK�ZDVWH�VHWWOLQJ�SRQGV����RZHYHU��
ZH� EHOLHYH� WKH� VLWH� LV� V�IILFLHQWO�� VL�HG� WR� DFFRPPRGDWH� WKH� SRQGV� R�WVLGH� RI� WKH�
VHWEDFN��
�
�GGLWLRQDO�UHJ�ODWRU��E�IIHUV�DQG�VLWH�GHYHORSPHQW�UHVWULFWLRQV�FDQ�DOVR�FRPH�LQWR�SOD��
EDVHG��SRQ�WKH�SUHVHQFH�RI�ZHWODQGV�DQG�M�ULVGLFWLRQDO�VWUHDPV�DV�GLVF�VVHG�EHORZ��

���
��� :HWOD�GV�D�G�-XULVGLFWLR�DO�6WUHDPV�

�

5LYHUV�� ILHOG�UHFRQQDLVVDQFH�V�JJHVWV� WKDW�PLQRU�DUHDV�RI�ZHWODQGV� DUH�SUHVHQW�RQ�WKH�
VLWH�GHVSLWH�WKH�IDFW�WKDW�WKH�1DWLRQZLGH�:HWODQG�,QYHQWRU��GRHV�QRW�LQGLFDWH�V�FK���7KH�
ZHWODQG�DUHDV�DUH�UHODWLYHO��VPDOO�ZLWK�WRWDO�DFUHDJH�OHVV�WKDQ�����DFUHV��KRZHYHU��WKH��
H�WHQG� DV�P�FK� DV� ���� IHHW� LQWR� WKH�:73� VLWH�� � 6RPH� SRUWLRQV� RI� WKH� ZHWODQGV�ZLOO�
OLNHO�� QHHG� WR� EH� ILOOHG� WR� DFFRPPRGDWH� FRQVWU�FWLRQ�� � 7KLV� VKR�OG� EH� IHDVLEOH� E��
VHF�ULQJ�D�1DWLRQZLGH����SHUPLW�IURP�WKH�86��UP��&RUSV�RI�(QJLQHHUV�ZKLFK�DOORZV�
ILOOLQJ��S�WR�����DFUHV�����PLWLJDWLRQ�IHH�ZLOO�EH�UHT�LUHG�LQ�RUGHU�WR�S�UFKDVH�PLWLJDWLRQ�
FUHGLWV�IURP�DQ�HOLJLEOH�PLWLJDWLRQ�EDQN�IRU�WKH�1H�VH�5LYHU�%DVLQ���
�
5LYHUV��UHVHDUFK�DQG�VLWH�UHFRQQDLVVDQFH�DOVR�V�JJHVWV�WKDW�WKH�ORFDWLRQ�RI�WKH�UHFHLYLQJ�
VWUHDP�ZKHUH�LW�FURVVHV�RQWR�WKH�:73�VLWH�LV�QRQ�M�ULVGLFWLRQDO����RZHYHU��LI�UHJ�ODWRU��
D�WKRULWLHV� GHWHUPLQH� WKLV� WR� EH� RWKHUZLVH�� WKHQ� WKH� 1H�VH� 5LYHU� 5LSDULDQ� %�IIHU�
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3URWHFWLRQ�5�OHV�DQG�WKH�&RDVWDO�6WRUPZDWHU�5HJ�ODWLRQV�UHT�LUH�D����IHHW�ZLGH�E�IIHU�
RQ�HLWKHU�VLGH�RI�D�M�ULVGLFWLRQDO�VWUHDP��

&RQF�UUHQFH� IURP� 86�&(� DQG� 1&'(4� ':5� ZLOO� EH� UHT�LUHG� UHODWLYH� WR�
M�ULVGLFWLRQDO� IHDW�UHV�� DQG� SHUPLWWLQJ� PD�� V�EVHT�HQWO�� EH� QHHGHG�� � )LQDO�
GHWHUPLQDWLRQ� UHJDUGLQJ� VWUHDPV� DQG� ZHWODQGV� ZLOO� SURYLGH� PRUH� LQIRUPDWLRQ�
SHUWDLQLQJ�WR�DQ��DGYHUVH�VWUHDP�VHWEDFNV�DQG�SRVVLEOH�ZHWODQG�PLWLJDWLRQ��

�
��� �6WRUPZDWHU�5HTXLUHPH�WV�

�
7KH�:73�6LWH�GUDLQV� WR� WKH�&ODVV�6%��6Z��16:�UHFHLYLQJ�ZDWHUV�RI� WKH�7UHQW�5LYHU�
ZKLFK� LV� SDUW� RI� WKH�1H�VH�5LYHU� %DVLQ�� � 6LQFH� &UDYHQ� &R�QW�� LV� RQH� RI� WKH� WZHQW��
GHVLJQDWHG�FRDVWDO�FR�QWLHV�LQ�1RUWK�&DUROLQD��WKH�&RDVWDO�6WRUPZDWHU�5�OHV�DSSO���
�
%DVHG�RQ�WKH�SUHOLPLQDU��OD�R�W��LW�DSSHDUV�WKDW�WKH�VLWH�FDQ�EH�GHYHORSHG��WLOL�LQJ�WKH�
ORZ�GHQVLW��VWRUPZDWHU�RSWLRQ��PD�LP�P�%�LOW�8SRQ��UHD�������� ��V� V�FK��WKH�VLWH�
ZLOO�EH�GUDLQHG�SULQFLSDOO��YLD� YHJHWDWHG� VZDOHV�� � 3LSHG�F�OYHUWV� DUH�GLVDOORZHG� RWKHU�
WKDQ�WR�PLQLPDOO��SDVV�EHQHDWK�D�GULYHZD�����
�
�� )UHQFK� GUDLQ� V�VWHP� ZLOO� OLNHO�� EH� UHT�LUHG� EHQHDWK� WKH� OLQHG� EDFNZDVK� VHWWOLQJ�
SRQGV�WR�HQV�UH�WKDW�ZKDOLQJ��IORDWLQJ��RI�WKH�JHRWH�WLOH�OLQHU�GRHV�QRW�RFF�U�ZKHQ�SRQG�
ZDWHU�OHYHOV�DUH�ORZ��

�
��� 8WLOLW��6HUYLFH�

�
7KH� 7RZQ�V� SRWDEOH� ZDWHU� V�VWHP� H�WHQGV� ZHVWZDUG� RQ� 3ODQWDWLRQ� 'ULYH� IURP� WKH�
H�LVWLQJ� ��������JDOORQ� HOHYDWHG� VWRUDJH� WDQN� ORFDWHG� DGMDFHQW� WR� WKH�:73� VLWH�� � �V�
V�FK��ILQLVKHG�ZDWHU�IURP�WKH�SURSRVHG�:73�FDQ�UHDGLO��FRQQHFW�WR�WKH�H�LVWLQJ�VWRUDJH�
DQG�GLVWULE�WLRQ�V�VWHP��
�
7KH� 7RZQ�V� S�EOLF� ZDVWHZDWHU� V�VWHP� GRHV� QRW� SURYLGH� VHUYLFH� WR� UHVLGHQWV� DORQJ�
3ODQWDWLRQ�'ULYH����V�V�FK��GRPHVWLF�ZDVWHZDWHU�JHQHUDWHG�IURP�WKH�:73�ZLOO�QHHG�WR�
EH�GLVSRVHG�E��RQH�RI�WZR�RSWLRQV�������VHSWLF�WDQN�DQG�QLWULILFDWLRQ�ILHOG�VLPLODU�WR�WKDW�
UHFHQWO�� SHUPLWWHG� DQG� FRQVWU�FWHG� DW� WKH� QHZ� 3�EOLF� :RUNV� )DFLOLW��� RU� ���� JULQGHU�
S�PS�WDQN�WKDW�GLVFKDUJHV�LQWR�D�FRPPRQ�ZDVWH�IRUFH�PDLQ�ZLWK�WKH�EDFNZDVK�ZDVWH�
V�SHUQDWDQW�S�PS�VWDWLRQ�WKDW�VHUYHV�WKH�VHWWOLQJ�SRQGV���7KH�FRPPRQ�IRUFH�PDLQ�ZR�OG�
H�WHQG� HDVWZDUG�RQ� 3ODQWDWLRQ�'ULYH�� DQG� GLVFKDUJH� LQWR� WKH� H�LVWLQJ� JUDYLW�� VDQLWDU��
VHZHU� FROOHFWLRQ� V�VWHP� ORFDWHG� DW� WKH� LQWHUVHFWLRQ� RI� 6KRUHOLQH� 'ULYH� DQG� 3ODQDWLRQ�
'ULYH����
�
�� QHZ� HOHFWULFDO� VHUYLFH� HQWUDQFH� ZLOO� EH� UHT�LUHG� DW� WKH� :73� 6LWH� DORQJ� ZLWK�
HPHUJHQF�� JHQHUDWRU� DQG� D�WRPDWLF� WUDQVIHU� VZLWFK�� � 7KH� HOHFWULFDO� VHUYLFH� ZLOO� EH�
H�WHQGHG�IURP�'�NH�(QHUJ��V�H�LVWLQJ��QGHUJUR�QG�VHUYLFH�RQ�3ODQWDWLRQ�'ULYH��
�
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��QHZ�UDZ�ZDWHU�PDLQ�ZLOO�EH�H�WHQGHG�DORQJ�3ODQWDWLRQ�'ULYH�IURP�WKH�&DVWOH��D�QH�
JUR�QGZDWHU�ZHOOV�WR�WKH�QHZ�:73�VLWH���7KH�:73�6LWH�FR�OG�SRWHQWLDOO��VHUYH�DV�D�VLWH�
IRU�D�QHZ�SRWDEOH�ZDWHU�V�SSO��ZHOO�LQ�WKH�I�W�UH���7KH�SURSRVHG�ORFDWLRQ�ZLOO�UHT�LUH�
UHYLHZ�DQG�VLWH�DSSURYDO�E��1&'(4�':5�3�EOLF�:DWHU�6�SSO��6HFWLRQ��

�
����&21&/86,21�
�
&R�FOXVLR��� ��V� ZLWK� DQ�� VLWH� WR� EH� FRQVLGHUHG� IRU� GHYHORSPHQW� RI� D� P�QLFLSDO�:73��
WKHUH�DUH�SRVLWLYH��QHJDWLYH�DQG�QH�WUDO�FKDUDFWHULVWLFV�DQG�FRQVLGHUDWLRQV����
�
7KH� IROORZLQJ� DUH� FRQVLGHUHG� WR� EH� SRVLWLYH� FKDUDFWHULVWLFV� DQG� FRQVLGHUDWLRQV� IRU� WKH�
SURSHUW���QGHU�FRQVLGHUDWLRQ��

•� VLWH� ORFDWLRQ� DQG� DFFHVVLELOLW�� DUH� IDYRUDEOH� UHODWLYH� WR� RWKHU� P�QLFLSDO� IDFLOLWLHV��
�WLOLW��DQG�URDGZD��LQIUDVWU�FW�UH��

•� QR�SUHYLR�V�GHYHORSPHQW�RU�VLWH�FRQWDPLQDWLRQ�LV�DSSDUHQW�RQ�RU�QHDU�WKH�SURSHUW���
•� �RQLQJ�VHWEDFN�UHT�LUHPHQWV�GR�QRW�DSSHDU�WR�EH�SUREOHPDWLF��
•� WRSRJUDSKLF�UHOLHI�LV�IDYRUDEOH�IRU�VLWH�GUDLQDJH��
•� WKH�VLWH�LV�QRW�V�EMHFW�WR�IORRGLQJ��
•� WKHUH� LV� QR� FULWLFDO� KDELWDW� GHVLJQDWHG� ZLWKLQ� WKH� SURSHUW�� IRU� HQGDQJHUHG� RU�

WKUHDWHQHG�VSHFLHV��
�OWHUQDWHO���WKH�IROORZLQJ�DUH�FRQVLGHUHG�WR�EH�QHJDWLYH�FKDUDFWHULVWLFV��FRQVLGHUDWLRQV��

•� VLWH�FOHDULQJ�DQG�JU�EELQJ�ZLOO�EH�UHT�LUHG�WR�DFFRPPRGDWH�GHYHORSPHQW��
•� DSSUR�LPDWHO�� D� IRRW� RI� VRLO� ZLOO� OLNHO�� QHHG� WR� EH� UHSODFHG� G�H� WR� FOHDULQJ� DQG�

JU�EELQJ�RSHUDWLRQV��
)LQDOO���QH�WUDO�FKDUDFWHULVWLFV�DQG�FRQVLGHUDWLRQV�LQFO�GH�WKH�IROORZLQJ�LWHPV��

•� QHDU� V�UIDFH� VRLOV� DSSHDU� DFFHSWDEOH� IRU� FRQVWU�FWLRQ� DOWKR�JK� DGGLWLRQDO�
JHRWHFKQLFDO�LQYHVWLJDWLRQ�LV�UHT�LUHG�IRU�IR�QGDWLRQ�GHVLJQ�S�USRVHV��

•� D�VPDOO�T�DQWLW��RI�ZHWODQGV�H�LVWV�RQ�WKH� VLWH��E�W�FDQ�EH�DFFRPPRGDWHG�WKUR�JK�
UHJ�ODWRU��SHUPLWWLQJ�SURFHVVHV��

•� WKH�VWUHDP�LV�QRW�FRQVLGHUHG�WR�EH�M�ULVGLFWLRQDO�ZKLFK�HOLPLQDWHV�D�SRWHQWLDO����IHHW�
E�IIHU��KRZHYHU��FRQILUPDWLRQ�LV�UHT�LUHG��

�
2Q�WKH�ZKROH��ZH�FRQVLGHU�WKH�SRVLWLYH�DQG�QH�WUDO�DVSHFWV�IRU�GHYHORSPHQW�RI�WKLV�VLWH�WR�
R�WZHLJK�WKH�QHJDWLYH��ZKLFK�DUH�VRPHZKDW�PLQLPDO����V�V�FK��WKLV�SUHOLPLQDU��HYDO�DWLRQ�
LQGLFDWHV�WKH�����DFUH�VLWH�ORFDWHG�DW�WKH�VR�WKHUQPRVW�HQG�RI�WKH�%URZQ�7UDFW�LV�V�LWDEOH�WR�
DFFRPPRGDWH�GHYHORSPHQW�RI� D�QHZ�:DWHU�7UHDWPHQW�3ODQW�IRU�WKH�7RZQ�RI�5LYHU�%HQG���
,Q�DGGLWLRQ��WKH�VLWH�DSSHDUV�WR�DFFRPPRGDWH�WKH�H�SHFWHG�UHT�LUHPHQWV�IRU�WKH�:73�EDVHG�
RQ�WKH�SUHOLPLQDU��VL�H��OD�R�W�DQG�GDWD�WKDW�LV�DYDLODEOH�DW�WKLV�WLPH��
�
�GGLWLRQDO� SURIHVVLRQDO� LQYHVWLJDWLRQV�ZLOO� EH� UHT�LUHG� WR� SURYLGH� WKH� QHFHVVDU�� GDWD� IRU�
I�W�UH�GHVLJQ�S�USRVHV��



7R�Q�RI�5L�HU��HQG����DQG��FT�L�LWLRQ�6LWH�(�DO�DWLRQ�5HSRUW����6(5�� -DQ�DU��������

�

5L�HU��DQG����RFLDWH���,QF�� 3DJH����RI����
�

�
�,���5()(5(1&(6�
�
5LYHUV� UHYLHZHG� YDULR�V� JRYHUQPHQW� S�EOLFDWLRQV� DQG� RWKHU� UHS�WDEOH� VR�UFHV� WR� REWDLQ�
LQIRUPDWLRQ�UHJDUGLQJ�WKH�SK�VLFDO�VHWWLQJ�DQG�RWKHU�FKDUDFWHULVWLFV�RI�WKH�%URZQ�7UDFW�DQG�
SRWHQWLDO�:73�DV�IROORZV��

Ø� &UDYHQ�&R�QW��2QOLQH�3DUFHO�,QIRUPDWLRQ�6�VWHP�WDNHQ�LQ�������

Ø� 3ROORFNVYLOOH��1&�����PLQ�WH�T�DGUDQJOH�S�EOLVKHG�LQ������DW�D�VFDOH�RI����������
E��WKH�8QLWHG�6WDWHV��HRORJLF�6�UYH���86�6���

Ø� 6RLO�6�UYH��RI�&UDYHQ�&R�QW���1RUWK�&DUROLQD��S�EOLVKHG�LQ������E��WKH�6RLO�
&RQVHUYDWLRQ�6HUYLFH�RI�WKH�8QLWHG�6WDWHV�'HSDUWPHQW�RI��JULF�OW�UH��

Ø� &�VWRP�6RLO�5HVR�UFH�5HSRUW�IURP�8QLWHG�6WDWHV�'HSDUWPHQW�RI��JULF�OW�UH���
1DW�UDO�5HVR�UFHV�&RQVHUYDWLRQ�6HUYLFH�

Ø� )ORRG�,QV�UDQFH�5DWH�0DS�&RPP�QLW��3DQHO�����������.�GDWHG�-�QH�����������
S�EOLVKHG�E��WKH�)HGHUDO�(PHUJHQF��0DQDJHPHQW��JHQF���)(0����

Ø� 1DWLRQDO�:HWODQGV�,QYHQWRU���1:,��PDS�SUHSDUHG�E��WKH�8�6��'HSDUWPHQW�RI�
,QWHULRU�)LVK�DQG�:LOGOLIH�6HUYLFH�IRU�WKH�3ROORFNVYLOOH��1&�6R�WKHDVW�����PLQ�WH�
T�DGUDQJOH��

Ø� 2IILFLDO�6SHFLHV�/LVW�SURYLGHG�E��WKH�8�6��'HSDUWPHQW�RI�,QWHULRU�)LVK�DQG�:LOGOLIH�
6HUYLFH�IRU�WKH�V�EMHFW�VLWH��

Ø� �HULDO�,PDJHU��WDNHQ�IURP��RRJOH�(DUWK�GDWDEDVH�IURP�WKH��HDUV�������������������
������������������������
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7+,6�5(3257�:�6�35(3�5('�)25�7+(�62/(�86(��1'�%(1(),7�2)�285�&/,(17��72:1�
2)� 5,9(5� %(1'� �1'� ,6� %�6('�� ,1� 3�57�� 8321� '2&80(176�� :5,7,1�6�� �1'�
,1)250�7,21�2:1('��1'�3266(66('�%<�285�&/,(17���1(,7+(5�7+,6�5(3257��125�
�1<�2)�7+(� ,1)250�7,21�&217�,1('�+(5(,1��6+�//�%(�86('�25�5(/,('�8321�
)25� �1<� 385326(� %<� �1<� 3(5621� 25� (17,7<� 27+(5� 7+�1� 285� &/,(17�� � �//�
67�1'�5'�7(506��&21',7,216���1'�/,0,7�7,216�%<�5L�HUV�D����VVR�LD�HV��,�����33/<�
�7��//�7,0(6�)25�7+,6�5(3257��1'��//�5(32576�,668('�%<�5L�HUV�D����VVR�LD�HV��,����
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6(&7,21�����(�(&87,9(�6800�5���),1�,1�6��1��&21&/86,216�

���� ),1',1�6�
���� &21&/86,216�6800�5<�
���� 6,7(�)�&76�
���� (;&(37,216��1'�25�'(/(7,216�72��670�(������
���� 121�6&23(�,668(6�

�
6(&7,21�����,1752�8&7,21�

���� 385326(�2)���3+�6(�,�(6��
���� 6&23(�2)�:25.�

������ 6LWH�'HVFULSWLRQ�
������ 6LWH�5HFRQQDLVVDQFH��
������ 5HYLHZ�RI�+LVWRULFDO�,QIRUPDWLRQ�
������ ,QWHUYLHZV��
������ &RQFOXVLRQV�DQG�5HFRPPHQGDWLRQV�

���� ,17(535(7�7,21�2)�7+(�5(3257�
�

6(&7,21�����6,7(��(6&5,37,21��1��5(&211�,66�1&(�

���� 6,7(�3+272�5�3+6�
���� �(2/2�,&��1'�+<'52�(2/2�,&�&21',7,216�
���� (;,67,1��6725��(�7�1.6�
���� 35(9,286/<�(;,67,1��6725��(�7�1.6�
���� +�=�5'286�68%67�1&(�6725��(��1'�+�1'/,1��
���� 63(&,),&�+�=�5'286�68%67�1&(6�5(&211�,66�1&(�

������ 6XPPDU��RI�6SHFLILF�+D]DUGRXV�6XEVWDQFHV�5HFRQQDLVVDQFH�
�%H�RQG��670�6FRSH��

���� &/�5,),(56��68036��75(1&+(6���1'�,1'8675,�/�
',6&+�5�(�6285&(6�

���� 685)�&(�&21',7,216�
���� 675(66('�9(�(7�7,21�
����� 35,25�25�&855(17���5,&8/785�/�/�1'�86(�
����� 27+(5�(19,5210(17�/�&21',7,216�
����� 9,68�/�2%6(59�7,216���'-2,1,1��6,7(6�

�
6(&7,21�����5(9,(:�2)��,6725,&�/�,1)250�7,21��1��5(�8/�725��
��(1&��5(&25�6�

���� +,6725,&�/��(5,�/�3+272�5�3+��1'�8�6���6��
7232�5�3+,&�0�3�5(9,(:�

���� +,6725,&�/�0�3�5(9,(:�
���� +,6725,&�/�&,7<�25�675((7�',5(&725<�5(9,(:�
���� ��(1&<�&217�&76��5(&25'6�6(�5&+��

������ )LUH�'HSDUWPHQW�5HFRUGV�
���� 5(9,(:�2)�(19,5210(17�/�5(&25'6�6(�5&+�
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���� &+�,1�2)�7,7/(��%675�&7��1'�25�5(9,(:�
���� �'',7,21�/�(19,5210(17�/�'2&80(176�
���� +,6725,&�/�6,7(�86(�

�
6(&7,21�����,17(59,(:6�

���� ,17(59,(:6�:,7+�2:1(5��3523(57<�0�1��(5��86(5���1'�
27+(56�

�
6(&7,21�����&21&/86,216��1��5(&200(1��7,216�

���� 5(&2�1,=('�(19,5210(17�/�&21',7,216�
���� �(��,�,�,��&21',7,216��+,6725,&�/�5(&2�1,=('�

(19,5210(17�/�&21',7,216���1'�&21752//('�
5(&2�1,=('�(19,5210(17�/�&21',7,216�

���� 23,1,21�
���� &21&/86,216�

�
6(&7,21�����/,0,7�7,216�

6(&7,21�����),�85(6�

6(&7,21������33(1�,&(6�

�SSHQGL[����6LWH�3KRWRJUDSKV�
�SSHQGL[�%��2QH�0LOH�5DGLXV�5HJXODWRU��'DWDEDVH�5HSRUW�
�SSHQGL[�&��(QYLURQPHQWDO��FURQ�PV�

�
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6(&7,21�����
�

(�(&87,9(�6800�5���),1�,1�6��1��&21&/86,216�

���� ),1�,1�6�

�
7KLV�UHSRUW�SUHVHQWV�WKH�UHVXOWV�RI�WKH�3KDVH�,�(QYLURQPHQWDO�6LWH��VVHVVPHQW�FRQGXFWHG�E��5L�HUV�D���
�VVR�LD�HV��,����DW�WKH�VRXWKHUQ�PRVW�DUHD����������DFUHV��RI�����2OG�3ROORFNVYLOOH�5RDG��5LYHU�%HQG��
1&��������VHH�)LJXUH����6L�H�2�HU�LH��0DS���7KH�ILQGLQJV�DQG�FRQFOXVLRQV�RI�WKLV�LQYHVWLJDWLRQ�DUH�
EDVHG� XSRQ� D� UHYLHZ� RI� KLVWRULF� VLWH�XVH� DFWLYLWLHV�� FRQWDFW� ZLWK� DQG� UHFRUGV� IURP� JRYHUQPHQWDO�
UHJXODWRU��DJHQFLHV��UHJXODWRU��GDWDEDVH�VHDUFKHV��DV�ZHOO�DV�D�VLWH�UHFRQQDLVVDQFH�DQG�LQWHUYLHZV�ZLWK�
WKH� FOLHQW�� VLWH� SHUVRQQHO�� DQG� SRVVLEO�� RWKHUV� ZKR� PD�� KDYH� NQRZOHGJH� RI� YDULRXV� DVSHFWV� RI� WKH�
VXEMHFW�VLWH��
�
�W�WKH�WLPH�RI� WKLV� DVVHVVPHQW��WKH� VLWH�FRQVLVWHG�RI�DSSUR[LPDWHO������DFUHV�RI�YDFDQW�ZRRGHG�ODQG���
,QIRUPDWLRQ�JDWKHUHG�LQ�WKH�FRXUVH�RI�WKLV�DVVHVVPHQW�LQGLFDWHV�WKDW�WKH�VXEMHFW�VLWH�LV�FXUUHQWO��RZQHG�
E��:HOGRQ�%URZQ��-U��DQG�1DTXHOGRQ�%URZQ���
�
7KH�SULQFLSDO�ILQGLQJV�RI�5L�HUV�D����VVR�LD�HV��,����V�3KDVH�,�(QYLURQPHQWDO�6LWH��VVHVVPHQW�IRU�WKLV�
VLWH�DUH�DV�IROORZV��
�
7KH�VXEMHFW�VLWH�LV�FXUUHQWO��DIIHFWHG�E��

�
•� 1R�UHFRJQL]HG�HQYLURQPHQWDO�FRQGLWLRQ�V���5(&���DQG��

�
•� 1R����P���P���FRQGLWLRQ�V���KLVWRULFDO�UHFRJQL]HG�HQYLURQPHQWDO�FRQGLWLRQ�V�� �+5(&���RU�

FRQWUROOHG�UHFRJQL]HG�HQYLURQPHQWDO�FRQGLWLRQ�V���&5(&���
�

•� 7KH�SRWHQWLDO�IRU�VRLO�RU�JURXQGZDWHU�FRQWDPLQDWLRQ�RI�WKH�VXEMHFW�SURSHUW��IURP�HLWKHU�RQ�
RU�RII�VLWH�VRXUFHV�DSSHDUV�WR�EH�ORZ��

�
•� �LYHQ�WKH�ILQGLQJV�DQG�FRQFOXVLRQV�RI�5L�HUV�D����VVR�LD�HV��,����V�3KDVH�,�(QYLURQPHQWDO�

6LWH� �VVHVVPHQW�� IXUWKHU� LQYHVWLJDWLRQ� LV� UHFRPPHQGHG� WR� GHOLQHDWH� DQG� PDNH� D�
MXULVGLFWLRQDO� GHWHUPLQDWLRQ� RQ� WKH� SUHVHQFH� DQG�PDJQLWXGH� RI�ZHWODQGV� ������ DFUHV�� DQG�
VWUHDP�RQ�RU�QHDU�WKH�VLWH��

��
•� 5LYHUV�DQG��VVRFLDWHV��,QF��KDV�SHUIRUPHG�WKLV�3KDVH�,�(QYLURQPHQWDO�6LWH��VVHVVPHQW�RI�

WKH� VXEMHFW� VLWH� LQ� FRQIRUPDQFH� ZLWK� WKH� VFRSH� DQG� OLPLWDWLRQV� RI� WKH� (QYLURQPHQWDO�
3URWHFWLRQ��JHQF���6WDQGDUGV�DQG�3UDFWLFHV�IRU��OO��SSURSULDWH�,QTXLULHV�����&)5�3DUW�����
DQG� WKH� VWDQGDUG� SUDFWLFH� VHW� IRUWK� LQ� WKH� �PHULFDQ� 6RFLHW�� IRU� 7HVWLQJ� DQG� 0DWHULDOV�
��670��'HVLJQDWLRQ��(����������6WDQGDUG�3UDFWLFH�IRU�(QYLURQPHQWDO�6LWH��VVHVVPHQWV��
3KDVH� ,� (QYLURQPHQWDO� 6LWH� �VVHVVPHQW� 3URFHVV����Q�� H[FHSWLRQV� WR�� RU� GHOHWLRQV� IURP��
WKHVH�SUDFWLFHV�DUH�GHVFULEHG�LQ�6HFWLRQ�����RI�WKLV�UHSRUW��

�
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•� 7KLV� DVVHVVPHQW� KDV� UHYHDOHG� QR� HYLGHQFH� RI� UHFRJQL]HG� HQYLURQPHQWDO� FRQGLWLRQV� LQ�
FRQQHFWLRQ�ZLWK�WKH�SURSHUW���

�

���� &21&/86,216�6800�5��

�
%DVHG�RQ�WKH�ILQGLQJV�RI�WKLV�3KDVH�,�(QYLURQPHQWDO�6LWH��VVHVVPHQW��5L�HUV�D����VVR�LD�HV��,����KDV�
LGHQWLILHG�WKH�IROORZLQJ�UHFRJQL]HG�HQYLURQPHQWDO�FRQGLWLRQ�V���
�

5(&2�1,�(��(19,5210(17�/�&21�,7,21�6��

�
&R�GLWLR����

�
/RFDWLR��

�

�
�HVFULSWLR��RI�&R�GLWLR���

1RQH� 1��� 1R�HYLGHQFH�RI�UHFRJQL]HG�HQYLURQPHQWDO�FRQGLWLRQV�ZDV�IRXQG�GXULQJ�WKLV�
LQYHVWLJDWLRQ��

1RWH��'HVFULSWLRQV�RI�FRQGLWLRQV�DUH�JLYHQ�DJDLQ�LQ�IXUWKHU�GHWDLO�LQ�6HFWLRQ�������R��O�VLR�V�D���5H�RPPH��D�LR�V��DORQJ�ZLWK�UHFRPPHQGDWLRQV�DV�WR�KRZ�
WR� DGGUHVV� WKH�FRQGLWLRQV� DQG� WKH� HVWLPDWHG� FRVWV� RI�FRPSOHWLQJ�DQ�� UHFRPPHQGHG� QH[W�VWHS� DFWLRQ�� �5L�HUV� D����VVR�LD�HV�� ,���� FODVVLILHV�D� UHFRJQL]HG�
HQYLURQPHQWDO�FRQGLWLRQ��SHU�WKH��670�6WDQGDUG�(���������GHILQLWLRQ��DV�WKH�SUHVHQFH�RU�OLNHO��SUHVHQFH�RI�DQ��KD]DUGRXV�VXEVWDQFHV�RU�SHWUROHXP�SURGXFWV�
LQ��RQ��RU�DW�D�SURSHUW��GXH� WR�DQ�� UHOHDVH�WR�WKH�HQYLURQPHQW��XQGHU�FRQGLWLRQV�LQGLFDWLYH�RI�D�UHOHDVH� WR�WKH�HQYLURQPHQW��RU�XQGHU�FRQGLWLRQV�WKDW�SRVH�D�
PDWHULDO�WKUHDW�RI�D�IXWXUH�UHOHDVH�WR�WKH�HQYLURQPHQW������P���P���FRQGLWLRQV�DUH�QRW�UHFRJQL]HG�HQYLURQPHQWDO�FRQGLWLRQV��
�

�
%DVHG�RQ�WKH�ILQGLQJV�RI�WKLV�3KDVH�,�(QYLURQPHQWDO�6LWH��VVHVVPHQW��5L�HUV�D����VVR�LD�HV��,����KDV�
LGHQWLILHG�WKH�IROORZLQJ����P���P���FRQGLWLRQV��KLVWRULFDO�UHFRJQL]HG�HQYLURQPHQWDO�FRQGLWLRQV��DQG�RU�
FRQWUROOHG�UHFRJQL]HG�HQYLURQPHQWDO�FRQGLWLRQV��
�

���0,�,0,6�&21�,7,216�
�,6725,&�/�5(&2�1,�(��(19,5210(17�/�&21�,7,216��25�
&21752//(��5(&2�1,�(��(19,5210(17�/�&21�,7,216�

�
&R�GLWLR����

�
/RFDWLR��

�

�
�HVFULSWLR��RI�&R�GLWLR��

�
&R�GLWLR��

1RQH� 1��� 7KH� VXEMHFW� VLWH� GRHV� QRW� DSSHDU� WR� EH� DW� ULVN� IURP� D� ���
P���P��� FRQGLWLRQ�� KLVWRULFDO� UHFRJQL]HG� HQYLURQPHQWDO�
FRQGLWLRQ�� RU� FRQWUROOHG� UHFRJQL]HG� HQYLURQPHQWDO�
FRQGLWLRQ��

1��������P���P�����
�+5(&���&5(&�
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1RWH��'HVFULSWLRQV�RI�FRQGLWLRQV�DUH�JLYHQ�DJDLQ�LQ�IXUWKHU�GHWDLO�LQ�6HFWLRQ������&RQFOXVLRQV�DQG�5HFRPPHQGDWLRQV��DORQJ�ZLWK�UHFRPPHQGDWLRQV�DV�
WR�KRZ�WR�DGGUHVV� WKH�FRQGLWLRQV�� �����U��D������R��D����� ,����FODVVLILHV�DQ�HQYLURQPHQWDO�FRQGLWLRQ�DV�D�GH�PLQLPLV� �SRWHQWLDO�RU�SRVVLEOH��FRQGLWLRQ�
ZKHQ�LW�DSSHDUV�WR�SRVH�QR�LPPHGLDWH�WKUHDW�WR�WKH�VXEMHFW�VLWH�DQG�RU�UHTXLUHV�QR�LPPHGLDWH�DFWLRQ�JLYHQ�WKH�FXUUHQW�NQRZOHGJH�RI�VLWH�FRQGLWLRQV��,W�LV�
D�FRQGLWLRQ�WKDW�JHQHUDOO��GRHV�QRW�SUHVHQW�D�WKUHDW�WR�KXPDQ�KHDOWK�RU�WKH�HQYLURQPHQW�DQG�WKDW�JHQHUDOO��ZRXOG�QRW�EH�WKH�VXEMHFW�RI�DQ�HQIRUFHPHQW�
DFWLRQ� LI� EURXJKW� WR� WKH� DWWHQWLRQ� RI� DSSURSULDWH� JRYHUQPHQWDO� DJHQFLHV�� � 7KLV� FRQGLWLRQ� ZLWK� WLPH�� JURXQGZDWHU�PRYHPHQW�� GHPROLWLRQ� RU� RWKHU�
GLVWXUEDQFHV�� RU� VRPHWLPHV�ZLWK� WKH� DFTXLVLWLRQ� RI� IXUWKHU� LQIRUPDWLRQ��PD�� FRPH� WR� SRVH�D� ORQJ�WHUP�� LPPHGLDWH��RU� FKURQLF� HQYLURQPHQWDO� ULVN��
DQG�RU� WKLV�FRQGLWLRQ�PD��DSSHDU� WR�KDYH�D�QHJOLJLEOH�PRQHWDU��SK�VLFDO� LPSDFW�RQ� WKH� VXEMHFW�SURSHUW���DQG� WKHUHIRUH��GRHV�QRW� UHTXLUH�DGGLWLRQDO�
LQYHVWLJDWLRQ�DW� WKLV�WLPH��&RQGLWLRQV�GHWHUPLQHG�WR�EH�GH�PLQLPLV�FRQGLWLRQV�DUH�QRW�UHFRJQL]HG�HQYLURQPHQWDO�FRQGLWLRQV�QRU�FRQWUROOHG�UHFRJQL]HG�
HQYLURQPHQWDO� FRQGLWLRQV�� � �����U�� D��� ���R��D����� ,���� FODVVLILHV� D� KLVWRULFDO� UHFRJQL]HG� HQYLURQPHQWDO� FRQGLWLRQ� �+5(&�� DV� D� SDVW� UHOHDVH� RI� DQ��
KD]DUGRXV� VXEVWDQFHV� RU� SHWUROHXP� SURGXFWV� WKDW� KDV� RFFXUUHG� LQ� FRQQHFWLRQ�ZLWK� WKH� SURSHUW�� DQG� KDV� EHHQ� DGGUHVVHG� WR� WKH� VDWLVIDFWLRQ� RI� WKH�
DSSOLFDEOH� UHJXODWRU�� DXWKRULW�� RU� PHHWLQJ� XQUHVWULFWHG� XVH� FULWHULD� HVWDEOLVKHG� E�� D� UHJXODWRU�� DXWKRULW��� ZLWKRXW� VXEMHFWLQJ� WKH� SURSHUW�� WR� DQ��
UHTXLUHG�FRQWUROV����Q�+5(&�LV�OLPLWHG�WR�LQFOXGH�RQO��SDVW�UHOHDVHV�WKDW�KDYH�EHHQ�DGGUHVVHG�WR�XQUHVWULFWHG�UHVLGHQWLDO�XVH������U��D������R��D�����,����
FODVVLILHV� D� &RQWUROOHG� 5HFRJQL]HG� (QYLURQPHQWDO� &RQGLWLRQ� �&5(&�� DV� D� UHFRJQL]HG� HQYLURQPHQWDO� FRQGLWLRQ� UHVXOWLQJ� IURP� D� SDVW� UHOHDVH� RI�
KD]DUGRXV� VXEVWDQFHV� RU� SHWUROHXP� SURGXFWV� WKDW� KDV� EHHQ� DGGUHVVHG� WR� WKH� VDWLVIDFWLRQ� RI� WKH� DSSOLFDEOH� DJHQF��� ZLWK� KD]DUGRXV� VXEVWDQFHV� RU�
SHWUROHXP�SURGXFWV�DOORZHG�WR�UHPDLQ�LQ�SODFH�VXEMHFW�WR�WKH�LPSOHPHQWDWLRQ�RI�UHTXLUHG�FRQWUROV����

�

���� 6,7(�)�&76�

�
&XUUHQW�2ZQHU�V���:HOGRQ�%URZQ��-U��DQG�1DTXHOGRQ�%URZQ�
&XUUHQW�8VH��9DFDQW��)RUHVWHG�/DQG�
6LWH�&RQWDFW��:HOGRQ�%URZQ��-U��
)LHOG��VVHVVRU���UHJ�&KXUFKLOO�DQG�%HQ�:LOOLDPV�
5HSRUW�:ULWHU���UHJ�&KXUFKLOO�DQG�+DOHLJK�5RELQVRQ�
3DUFHO�,'������������
�GGUHVV�HV��3URYLGHG�E��&OLHQW������2OG�3ROORFNVYLOOH�5RDG��5LYHU�%HQG��1&�������
�GGLWLRQDO�3UHYLRXV��GGUHVV�HV���1���
7RWDO��FUHDJH�RI�/DQG��������
7RWDO��FUHDJH�RI�/DQG�(YDOXDWHG�������
'DWH�RI�6LWH�5HFRQQDLVVDQFH��-DQXDU�����������
7RWDO���RI�:HOOV��ZDWHU��RLO��JDV��RWKHU��LGHQWLILHG�RQVLWH��1���
�UHDV�8QLWV�WKDW�ZHUH�LQDFFHVVLEOH�WR�WKH�5L�HUV�D����VVR�LD�HV��,����ILHOG�DVVHVVRU��1���
:HUH�HQRXJK��XQLWV�RIILFHV�EXLOGLQJV�DFUHV��LQVSHFWHG�WR�HQVXUH�WKDW�WKH�LQVSHFWLRQ�ZDV�KRPRJHQRXV"�
<HV�
'LG�WKH�ILHOG�DVVHVVRU�QRWLFH�DQ��XQXVXDO�RGRUV�RQ�RU�IURP�WKH�VXEMHFW�VLWH�RU�DGMRLQLQJ�VLWHV�GXULQJ�WKH�
VLWH�UHFRQQDLVVDQFH"�1R�
�

���� (�&(37,216��1��25��(/(7,216�72��670�(������

�
7KHUH�DUH�QR�H[FHSWLRQV�WR��670�(�������
�

���� 121�6&23(�,668(6�

�
�FFRUGLQJ�WR�FOLHQW�UHTXHVW��QR�RWKHU�HQYLURQPHQWDO�LVVXHV�WKDW�DUH��QRQ�VFRSH�FRQVLGHUDWLRQV��XQGHU�
�670�(�������VXFK�DV�DVEHVWRV�FRQWDLQLQJ�PDWHULDOV��UDGRQ��OHDG�EDVHG�SDLQW��DQG�OHDG�LQ�GULQNLQJ�
ZDWHU��ZHUH�DVVHVVHG��
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6(&7,21�����
�

,1752�8&7,21�

���� 385326(�2)���3��6(�,�(6��

�
7KH� SXUSRVH� RI� WKLV� 3KDVH� ,� (QYLURQPHQWDO� 6LWH� �VVHVVPHQW� LV� WR� DVVHVV� ���� WKH� OLNHOLKRRG� RI�
FRQWDPLQDWLRQ�RI�WKH�VXEMHFW�VLWH�DV�D�UHVXOW�RI�HLWKHU�SDVW�RU�SUHVHQW�ODQG�XVH�SUDFWLFHV��DQG�����WKH�
SRWHQWLDO�IRU�IXWXUH�HQYLURQPHQWDO�FRQWDPLQDWLRQ�ZKLFK�PD��RFFXU�DV�D�UHVXOW�RI�FXUUHQW�FRQGLWLRQV�
RU�RSHUDWLRQV�DQG�PDLQWHQDQFH�DFWLYLWLHV�DW�HLWKHU�WKH�VXEMHFW�VLWH�RU�SURSHUWLHV�DGMRLQLQJ�WKH�VXEMHFW�
VLWH��WKHUHE��LGHQWLI�LQJ�UHDO�RU�SRWHQWLDO�HQYLURQPHQWDO�RU�HFRQRPLF�LPSDFW�WR�WKH�VXEMHFW�VLWH�� � ,Q�
WKLV�ZD���WKH�FOLHQW�PD��VDWLVI��D�UHTXLUHPHQW�WR�TXDOLI��IRU� WKH�LQQRFHQW� ODQGRZQHU�GHIHQVH�WR�WKH�
&RPSUHKHQVLYH�(QYLURQPHQWDO�5HVSRQVH��&RPSHQVDWLRQ�DQG�/LDELOLW���FW� �&(5&/���OLDELOLW��E��
FRPSOHWLQJ��DOO�DSSURSULDWH�LQTXLU��LQWR�WKH�SUHYLRXV�RZQHUVKLS�DQG�XVHV�RI�WKH�SURSHUW��FRQVLVWHQW�
ZLWK�JRRG�FRPPHUFLDO�DQG�FXVWRPDU��SUDFWLFH��� �7R�PHHW�WKHVH�REMHFWLYHV��5L�HUV�D����VVR�LD�HV��
,����DWWHPSWHG�WR�FRPSOHWH�WKH�WDVNV�RXWOLQHG�LQ�WKLV�VHFWLRQ�H[FHSW�DV�QRWHG�LQ�6HFWLRQ������
�

���� 6&23(�2)�:25.�

�
7KH�6FRSH�RI�:RUN�WKDW�KDV�EHHQ�IROORZHG�IRU�WKLV�DVVHVVPHQW�LV�LGHQWLILHG�LQ�6HFWLRQ������3DJH������
�

������ 6LWH��HVFULSWLR��

�
6LWH�SKRWRJUDSKV�ZHUH� WDNHQ�GXULQJ� WKH� VLWH� UHFRQQDLVVDQFH�� �7KH�SKRWRJUDSKV�DQG� WKHLU� VXPPDU��
GHVFULSWLRQV�FDQ�EH�IRXQG�LQ��SSH�GL�����
�
5L�HUV� D��� �VVR�LD�HV�� ,���� UHYLHZHG� SHUWLQHQW�� UHDVRQDEO�� DVFHUWDLQDEOH� LQIRUPDWLRQ� RQ� WKH� VRLO�
W�SHV� DQG� JURXQGZDWHU� FRQGLWLRQV� LQ� WKH� YLFLQLW�� RI� WKH� VXEMHFW� VLWH�� � )RU� WKH� SXUSRVHV� RI� WKLV�
DVVHVVPHQW�� WKH�GHSWK� IURP� WKH�JURXQG� VXUIDFH� DQG� WKH�GLUHFWLRQ� �RU�JUDGLHQW��RI� WKH� JURXQGZDWHU�
IORZ�DUH�RI�SDUWLFXODU� VLJQLILFDQFH���6XFK� ILQGLQJV�DUH�XVHG�E��5L�HUV�D����VVR�LD�HV�� ,���� UHSRUW�
ZULWHUV��LQ�FRQMXQFWLRQ�ZLWK�DGGLWLRQDO�LQIRUPDWLRQ�DERXW�HQYLURQPHQWDO�FRQGLWLRQV�RQ�QHDUE��VLWHV��
WR�DVVHVV�WKH�ULVN�WKDW�LV�IDFHG�E��WKH�VXEMHFW�VLWH�IURP�RII�VLWH�VRXUFHV�RI�FRQWDPLQDWLRQ��
�
,W�VKRXOG�EH�QRWHG�WKDW�5L�HUV�D����VVR�LD�HV��,����V�JHRORJLFDO�DQG�K�GURORJLFDO�UHVHDUFK�GRHV�QRW�
LQFOXGH� LQYHVWLJDWLRQ� RI� VHLVPRORJLFDO� FRQFHUQV� �L�H��� IDXOW� OLQHV�� WKDW� PD�� DIIHFW� WKH� DUHD� RI� WKH�
VXEMHFW�VLWH����OWKRXJK�WKH�H[LVWHQFH�RI�IDXOWV�LQ�DQ�DUHD�PD��EH�RI�FRQFHUQ�WR�SURSHUW��RZQHUV�DQG�
UHVLGHQWV� LQ� WKDW�DUHD��LW� LV�QRW�FRQVLGHUHG� WR�EH�DQ�HQYLURQPHQWDO� FRQFHUQ�� DQG�VR� LV�QRW�XVXDOO��D�
FRPSRQHQW�RI�D�3KDVH�,�(QYLURQPHQWDO�6LWH��VVHVVPHQW����+RZHYHU��LQ�WKH�HYHQW�WKDW�LW�LV�UHTXLUHG��
5L�HUV�D����VVR�LD�HV��,����FDQ�DVVLVW�WKH�FOLHQW�LQ�FRPSOHWLQJ�D�VHLVPRORJLFDO�LQYHVWLJDWLRQ���
�
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������ 6LWH�5HFR��DLVVD�FH�

�
�� 5L�HUV� D��� �VVR�LD�HV�� ,���� ILHOG� DVVHVVRU� FRQGXFWHG� D� YLVXDO� UHFRQQDLVVDQFH� RI� WKH� VXEMHFW�
SURSHUW�� WR� LGHQWLI�� REVHUYDEOH� VLJQV� RI� HQYLURQPHQWDO� LPSDLUPHQWV�� LQFOXGLQJ� RQ�VLWH� RSHUDWLRQV�
DQG�PDLQWHQDQFH�DFWLYLWLHV�ZKLFK�PD��OHDG�WR�SRVVLEOH�HQYLURQPHQWDO�LPSDLUPHQW����V�D�SDUW�RI�WKH�
VLWH�UHFRQQDLVVDQFH��5L�HUV�D����VVR�LD�HV��,����YLVXDOO��LQVSHFWHG�WKH�VLWH�IRU�REYLRXV�LQGLFDWLRQV�
RI��

�
•� ([LVWLQJ�DQG�SUHYLRXVO��H[LVWLQJ�VWRUDJH�WDQNV��DERYHJURXQG�DQG�XQGHUJURXQG��
�
•� +D]DUGRXV�VXEVWDQFHV�VWRUDJH�DQG�KDQGOLQJ�
�
•� &ODULILHUV��VXPSV��WUHQFKHV��DQG�LQGXVWULDO�GLVFKDUJH�VRXUFHV�
�
•� (TXLSPHQW� ZKLFK� PD�� FRQWDLQ� SRO�FKORULQDWHG� ELSKHQ�OV� �3&%�� �IOXRUHVFHQW�

OLJKW�EDOODVWV�DUH�QRW�LQVSHFWHG��
�
•� ,QGLFDWLRQV� RI� VSLOODJH� RI� KD]DUGRXV� VXEVWDQFHV�� DQG� WKH� JHQHUDO� FRQGLWLRQ� RI�

FRQFUHWH��DVSKDOW��VRLO��DQG�RWKHU�VXUIDFHV�
�

•� ,QGLFDWLRQV�RI�VWUHVVHG�YHJHWDWLRQ�DV�D�UHVXOW�RI�RQ�VLWH�FRQWDPLQDWLRQ�
�
'XULQJ�WKH�VLWH�UHFRQQDLVVDQFH��5L�HUV�D����VVR�LD�HV��,����ILHOG�DVVHVVRUV�PD��PDNH�QRWH�RI�EDVLF�
FRPSOLDQFH� LVVXHV� ZKLFK�� PD�� EH� HQYLURQPHQWDO� LQ� QDWXUH�� KRZHYHU� DUH� QRW� LVVXHV� GLUHFWO��
DVVRFLDWHG�ZLWK�WKH�SRWHQWLDO�IRU�VLWH�FRQWDPLQDWLRQ��L�H��� WKH�VSHFLILF�REMHFWLYH�RI�RXU�DVVHVVPHQW����
+RZHYHU�� DV� D� VHUYLFH� WR� RXU� FOLHQWV�� DQG� EHFDXVH� WKHVH� FRPSOLDQFH� LVVXHV�PD�� FRQWULEXWH� WR� RXU�
RYHUDOO� XQGHUVWDQGLQJ� RI� VLWH� RSHUDWLRQV�� 5L�HUV� D����VVR�LD�HV�� ,����PD�� FRPPHQW� RQ� WKH� VLWH�V�
EDVLF�FRPSOLDQFH�VWDWXV���7KH�UHYLHZ�RI�WKH�VLWH�V�FRPSOLDQFH�VWDWXV�LV�QRW�LQWHQGHG�WR�EH�FRPSOHWH�
RU�FRPSUHKHQVLYH�DQG�PD��RU�PD��QRW�LQFOXGH�DOO�LWHPV�LGHQWLILHG�GXULQJ�WKH�VLWH�UHFRQQDLVVDQFH��
�
�JDLQ�� WKH� FRPSOLDQFH� UHYLHZ� LV� QRW� LQWHQGHG�DV�D� FRPSUHKHQVLYH� FRPSOLDQFH� DXGLW�� � 5DWKHU�� WKH�
FRPSOLDQFH�UHYLHZ�LV�RQO��LQWHQGHG�WR�DLG�5L�HUV�D����VVR�LD�HV��,����LQ�GHWHUPLQLQJ�WKH�OLNHOLKRRG�
WKDW�WKH�VXEMHFW�VLWH�PD��KDYH�EHHQ�LPSDFWHG�E��UHOHDVHV�RI�KD]DUGRXV�VXEVWDQFHV����
�
:KHQ� WKH� VWRUDJH� RU� XVH� RI� KD]DUGRXV� VXEVWDQFHV� DUH� HQFRXQWHUHG� RQ� D� VLWH�� WKH� 5L�HUV� D���
�VVR�LD�HV��,����ILHOG�DVVHVVRU�ZLOO�ORRN�IRU�RU�LQTXLUH�DERXW�WKH�RQ�VLWH�SUHVHQFH�RI�0DWHULDO�6DIHW��
'DWD� 6KHHWV� �06'6V��� � 06'6V� DUH� SUHSDUHG� E�� WKH� PDQXIDFWXUHUV� RI� KD]DUGRXV� VXEVWDQFHV�
�SXUVXDQW� WR�26+��V�+D]DUG�&RPPXQLFDWLRQ�6WDQGDUG��� DQG� WKH��GHWDLO� WKH�FRPSRQHQWV��GDQJHUV��
DQG� SURSHU� KDQGOLQJ� SURFHGXUHV� IRU� WKH� KD]DUGRXV� VXEVWDQFH� IRU� ZKLFK� WKH�� KDYH� EHHQ� SUHSDUHG���
7KH� SUHVHQFH� RU� DEVHQFH� RI� 06'6V� IRU� RQ�VLWH� KD]DUGRXV� VXEVWDQFHV� ZLOO� EH� QRWHG� LQ� �����
�D�DU�R�V�6�EV�D��HV�6�RUD�H�D����D��OL�����+RZHYHU��VRPH�VLWHV�PD��XVH�RU�VWRUH�KXQGUHGV�RI�
YDULRXV� FKHPLFDO� FRPSRXQGV�� � ,Q� VXFK� FDVHV�� LW� LV� SUDFWLFDOO�� LPSRVVLEOH� IRU� WKH� ILHOG� DVVHVVRU� WR�
PDWFK�XS�HDFK�VXEVWDQFH�ZLWK�LWV�FRUUHVSRQGLQJ�06'6���
�
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5L�HUV�D����VVR�LD�HV��,����PD��KDYH��EDVHG�RQ�FRQWUDFW��LQVSHFWHG�DQG�UHYLHZHG�LQIRUPDWLRQ� IRU�
WKH� VXEMHFW� VLWH� UHJDUGLQJ� WKH� SUHVHQFH� RI� VSHFLILF� KD]DUGRXV� VXEVWDQFHV� ZKLFK� DUH� UHODWLYHO��
FRPPRQ�VRXUFHV�RI�HQYLURQPHQWDO�FRQFHUQ���7KH�VXEVWDQFHV�LQ�TXHVWLRQ�LQFOXGH��

�
•� &RPPRQ� EXLOGLQJ� PDWHULDOV� WKDW� PD�� FRQWDLQ� RU� DUH� VXVSHFWHG� RI� FRQWDLQLQJ�

DVEHVWRV�
�
•� 5DGRQ��DW�HOHYDWHG�OHYHOV��

�
•� /HDG�FRQWDPLQDWHG�GULQNLQJ�ZDWHU�
�
•� /HDG�EDVHG�SDLQWV�

�
%DVHG� RQ� �670�(��������� IHGHUDO�� VWDWH�� DQG� RWKHU� UHJXODWRU�� DJHQF�� JXLGHOLQHV�� WKH� IROORZLQJ�
SUHVXPSWLRQV�ZHUH�LQ� IRUFH�LI� DQG�ZKHQ�5L�HUV�D����VVR�LD�HV��,���� LQVSHFWHG�WKH� VXEMHFW� VLWH� IRU�
VSHFLILF�KD]DUGRXV�VXEVWDQFHV���
�

•� 6WUXFWXUHV�EXLOW�DIWHU������DUH�FRQVLGHUHG�DVEHVWRV�IUHH��
�
•� 6WUXFWXUHV� EXLOW� DIWHU� ����� DUH� FRQVLGHUHG� OHDG�IUHH� �ZLWK� UHVSHFW� WR� ERWK�ZDWHU�

DQG�SDLQWHG�VXUIDFHV���
�
•� )OXRUHVFHQW�OLJKW�EDOODVWV�ZLOO�EH�FRQVLGHUHG�3&%�IUHH�DQG�ZLOO�QRW�EH�QRWHG�LQ�WKH�

UHSRUW�UHJDUGOHVV�RI�WKHLU�GDWH�RI�PDQXIDFWXUH��XQOHVV�5L�HUV�D����VVR�LD�HV��,����
LV�LQVWUXFWHG�WR�GR�RWKHUZLVH�LQ�ZULWLQJ�E��WKH�FOLHQW��

�
5L�HUV�D����VVR�LD�HV��,����DOVR�LQVSHFWHG�WKH�SURSHUWLHV�WKDW�DGMRLQ�WKH�VXEMHFW�VLWH���,Q�JHQHUDO��WKLV�
LQVSHFWLRQ� LQFOXGHG� D� �GULYH�E��� VXUYH�� WR� QRWH� WKH� RSHUDWLRQV� ZKLFK� PD�� SRVH� DQ� LPPLQHQW� RU�
SRWHQWLDO�HQYLURQPHQWDO�WKUHDW�WR�WKH�VXEMHFW�VLWH��
�

������ 5HYLHZ�RI��LVWRULFDO�,�IRUPDWLR��

�
)RU� WKLV� DVVHVVPHQW�� 5L�HUV� D��� �VVR�LD�HV�� ,���� PD�� KDYH� UHYLHZHG� UHDVRQDEO�� DVFHUWDLQDEOH�
KLVWRULFDO�DHULDO�SKRWRJUDSKV�DQG�8QLWHG�6WDWHV��HRORJLF�6XUYH���8�6���6���WRSRJUDSKLF�PDSV�RI�WKH�
VXEMHFW�VLWH�DQG�YLFLQLW����7KLV�UHYLHZ�FRQVLVWHG�RI�H[DPLQLQJ�WKH�UHDVRQDEO��DVFHUWDLQDEOH�DYDLODEOH�
SKRWRJUDSKV�DQG�WRSRJUDSKLF�PDSV�IRU�HYLGHQFH�RI�DFWLYLWLHV�RQ�RU�GHYHORSPHQW�RI�WKH�VXEMHFW�VLWH�
DQG� DGMRLQLQJ� VLWHV� WKDW� PD�� VKRZ� DQ� HQYLURQPHQWDO� FRQGLWLRQ� RU� FRQFHUQ� ZKLFK� PD�� FXUUHQWO��
DIIHFW�WKH� VXEMHFW�VLWH�� �7KH�VSHFLILF�DHULDO�SKRWRJUDSKV�DQG�8�6���6��PDSV�WKDW�ZHUH� UHYLHZHG�IRU�
WKLV� DVVHVVPHQW�DUH� LGHQWLILHG�DQG� WKHLU� HQYLURQPHQWDOO�� UHOHYDQW� IHDWXUHV�DUH�GHVFULEHG� LQ�6HFWLRQ�
�����
�
5L�HUV�D����VVR�LD�HV��,����PD��KDYH�DOVR�UHYLHZHG�DQ��UHDVRQDEO��DVFHUWDLQDEOH�+LVWRULF�0DSV�RI�
WKH�VXEMHFW�VLWH�DQG�YLFLQLW����6XFK�PDSV�KDYH�EHHQ�SUHSDUHG�E��ILUH�LQVXUDQFH�FRPSDQLHV�LQ�RUGHU�WR�
GHWHUPLQH� WKH�SRWHQWLDO� ULVN� RI� ILUH� GDPDJH� WR�EXLOGLQJV� LQ�PHWURSROLWDQ� DUHDV�� �7KHVH�PDSV� KDYH�
EHHQ� SURGXFHG� VLQFH� WKH�PLG�����V� DQG�� IRU� VRPH� DUHDV�� WKH�� DUH� VWLOO� SURGXFHG� WRGD��� � )RU� WKH�
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SXUSRVHV�RI�D�3KDVH�,�(QYLURQPHQWDO�6LWH��VVHVVPHQW��WKHVH�PDSV�PD��FRQWDLQ�KHOSIXO�LQIRUPDWLRQ�
RQ�WKH�DJHV�DQG�SDVW�XVHV�RI�EXLOGLQJV��DV�ZHOO�DV�LQIRUPDWLRQ�DERXW�RQ�WKH�VWRUDJH�RI�KD]DUGRXV�DQG�
IODPPDEOH� VXEVWDQFHV�� �+RZHYHU��EHFDXVH� LW�ZDV�RQO��ZRUWKZKLOH�IRU� ILUH�LQVXUDQFH�FRPSDQLHV�WR�
PDS�PHWURSROLWDQ�DUHDV��WKH�VFRSH�RI�FRYHUDJH�RI�WKHVH�PDSV�LV�VRPHZKDW�OLPLWHG���,I�+LVWRULF�0DSV�
KDYH�SURYLGHG�FRYHUDJH�RI� WKH�VXEMHFW�VLWH��DQG�LI�WKH�VSHFLILF�PDSV�ZHUH�UHDVRQDEO��DVFHUWDLQDEOH��
WKHQ� WKH� VSHFLILF� PDSV� WKDW� ZHUH� UHYLHZHG� IRU� WKLV� DVVHVVPHQW� DUH� LGHQWLILHG�� DQG� WKHLU�
HQYLURQPHQWDOO��UHOHYDQW�IHDWXUHV�GHVFULEHG��LQ�6HFWLRQ������
�
2QH�RI�WKH�OHDVW�NQRZQ��HW�PRVW�FRPSOHWH�DQG�FRPSUHKHQVLYH�KLVWRULFDO�VRXUFHV�DUH�KLVWRULFDO�FLW��
RU� VWUHHW� GLUHFWRULHV�� � 7KHVH� WH[WV�PD�� KDYH� EHHQ� UHYLHZHG� E��5L�HUV� D����VVR�LD�HV�� ,���� WR� WKH�
H[WHQW� WKDW� WKH�� KDYH� SURYLGHG� FRYHUDJH� RI� WKH� VXEMHFW� VLWH� DQG� ZHUH� UHDVRQDEO�� DVFHUWDLQDEOH���
5L�HUV�D����VVR�LD�HV��,����UHYLHZV�KLVWRULFDO�FLW��RU�VWUHHW�GLUHFWRULHV��DOVR�NQRZQ�DV�FULVV�FURVV�RU�
UHYHUVH� LQGH[HG�GLUHFWRULHV�� IRU� LQIRUPDWLRQ�RQ� WKH�SDVW�RFFXSDQWV�RI�DQG�DFWLYLWLHV�RQ� WKH� VXEMHFW�
VLWH�DQG�DGMRLQLQJ�VLWHV���7KHVH�GLUHFWRULHV�ZHUH�SUHSDUHG�E��FRPSDQLHV�WKDW�FDWHUHG�WR�WKH�QHHGV�RI�
VDOHVSHRSOH�E��SURYLGLQJ�WKH�QDPHV�RI�WKH�RFFXSDQWV�DW�D�JLYHQ�DGGUHVV��WKDW�LV��XQOLNH�D�WUDGLWLRQDO�
WHOHSKRQH�ERRN��WKH�HQWULHV�RI�D�UHYHUVH�GLUHFWRU��DUH�DUUDQJHG�E��DGGUHVV��QRW�E��QDPH����+RZHYHU��
OLNH�+LVWRULFDO�0DSV�� WKH� VFRSH� RI�FRYHUDJH�RI� WKHVH�GLUHFWRULHV� LV� OLPLWHG� WR�PRVWO��PHWURSROLWDQ�
DUHDV���,I�WKH��ZHUH�UHDVRQDEO��DVFHUWDLQDEOH��WKH��ZHUH�UHYLHZHG�DQG�6HFWLRQ�����FRQWDLQV�OLVWLQJV�RI�
KLVWRULFDO�FLW��RU�VWUHHW�GLUHFWRULHV���
�
5L�HUV� D��� �VVR�LD�HV�� ,���� KDV� FRQWDFWHG� YDULRXV� VWDWH�� FRXQW��� DQG� PXQLFLSDO� DJHQFLHV� KDYLQJ�
FXUUHQW� RU�SDVW� MXULVGLFWLRQ� RYHU� WKH� VXEMHFW� VLWH�� LQ�DQ� DWWHPSW� WR� UHYLHZ� UHDVRQDEO��DVFHUWDLQDEOH�
UHFRUGV� WKDW� FRQWDLQ� VSHFLILF� LQIRUPDWLRQ� DERXW� HQYLURQPHQWDO� FRQGLWLRQV� RQ� WKH� VXEMHFW� VLWH� WKDW�
WKHVH�DJHQFLHV�PD��KDYH�RQ�ILOH��RU�WR�HVWDEOLVK�WKDW�QR�HQYLURQPHQWDOO��UHOHYDQW�UHFRUGV�DUH�RQ�ILOH�
IRU� WKH�VXEMHFW�VLWH�� �7KH�FOLHQW�VKRXOG�EH�DZDUH�WKDW�PRVW�UHJXODWRU��DJHQFLHV�ILOH�WKHLU�UHFRUGV�E��
DGGUHVV�RU�FRUSRUDWH�QDPH��DV�RSSRVHG�WR�SDUFHO�QXPEHU�RU�VLWH�QDPH��� �,I�QR�VSHFLILF�DGGUHVV�KDV�
EHHQ� DVVLJQHG� WR� D� VLWH�� WKHQ�� W�SLFDOO��� QR� HQYLURQPHQWDO� UHFRUGV� UHODWHG� WR� WKH� VLWH� ZLOO� EH�
IRUWKFRPLQJ�IURP�WKH�VWDWH��FRXQW���RU�PXQLFLSDO�UHJXODWRU��DJHQFLHV��,Q�VRPH�LQVWDQFHV��5L�HUV�D���
�VVR�LD�HV�� ,���� PD�� QRW� �HW� KDYH� UHFHLYHG� D� UHSO�� IURP� RQH� RU�PRUH� RI� WKH� DJHQFLHV� WKDW� ZHUH�
FRQWDFWHG����6RPH�DJHQFLHV�ZLOO�WDNH�VL[�ZHHNV�RU�ORQJHU�WR�UHSO��WR�D�YHUEDO�RU�ZULWWHQ�UHTXHVW����,Q�
WKH� HYHQW� RI� VXFK� GHOD�V� LQ� UHVSRQVH�� UDWKHU� WKDQ� GHOD�LQJ� WKH� LVVXDQFH� RI� WKH� UHSRUW��5L�HUV� D���
�VVR�LD�HV��,����KDV�LQGLFDWHG�LQ�WKH�UHSRUW�WKDW�D�UHVSRQVH�WR�WKH�UHTXHVW�IRU�UHFRUGV�LV�SHQGLQJ��DQG�
D� FRS�� RI� WKH� UHJXODWRU�� UHTXHVW� IRUP� KDV� EHHQ� LQFOXGHG�� � �Q�� SHUWLQHQW� LQIRUPDWLRQ� WKDW� LV�
VXEVHTXHQWO��UHFHLYHG�IURP�WKH�SHQGLQJ�DJHQF��ZLOO�EH�DGGUHVVHG�DQG�IRUZDUGHG�WR�WKH�FOLHQW�LQ�WKH�
IRUP�RI�DQ�DGGHQGXP�WR�WKLV�UHSRUW��
�
5L�HUV� D��� �VVR�LD�HV�� ,���� KDV� DOVR� UHYLHZHG� DQ� (56� 5HF&KHFN� 5HSRUW�� D� FRPSXWHU�JHQHUDWHG�
IHGHUDO��VWDWH��DQG�UHJLRQDO�RQH�PLOH�UHJXODWRU��GDWDEDVH�VHDUFK�LQ�DQ�HIIRUW�WR�GHWHUPLQH�ZKHWKHU�WKH�
VXEMHFW�VLWH�LV�OLVWHG�RQ�DQ�DJHQF��HQYLURQPHQWDO�GDWDEDVH�DQG�WR�LGHQWLI��SRVVLEOH�UHJXODWRU��OLVWHG�
VLWHV�RI�FRQFHUQ�ZLWKLQ�D�RQH�PLOH�UDGLXV�RI�WKH�VXEMHFW�VLWH���,Q�JHQHUDO��WKHVH�GRFXPHQWV�OLVW�NQRZQ�
RU� VXVSHFWHG� KD]DUGRXV�ZDVWH� JHQHUDWRUV�� UHOHDVH� VLWHV�� ODQGILOOV�� XQDXWKRUL]HG� GLVSRVDO� VLWHV�� VLWHV�
ZLWK� UHJLVWHUHG� XQGHUJURXQG� VWRUDJH� WDQNV�� DQG� VLWHV� FXUUHQWO�� XQGHU� LQYHVWLJDWLRQ� IRU� NQRZQ� RU�
VXVSHFWHG�HQYLURQPHQWDO�YLRODWLRQV�RU�UHOHDVHV�� � ,Q�FRQMXQFWLRQ�ZLWK�WKH�ILQGLQJV�RQ�WKH�JHRORJLFDO�
DQG�K�GURORJLFDO� FRQGLWLRQV�� LQIRUPDWLRQ�REWDLQHG� IURP� WKH�GDWDEDVH� VHDUFK�FDQ�EH�XVHG� WR�DVVHVV�
WKH� HQYLURQPHQWDO� ULVN� IDFHG� E�� WKH� VXEMHFW� VLWH� IURP� SDVW� RU� SUHVHQW� RII�VLWH� VRXUFHV� RI�
FRQWDPLQDWLRQ�� � �GGLWLRQDOO��� WKH� (56� 5HF&KHFN� 5HSRUW� PD�� SURYLGH� LQIRUPDWLRQ� DERXW� RQ�VLWH�
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VRXUFHV�RI�FRQWDPLQDWLRQ���7KH�(56�5HF&KHFN�5HSRUW�UHYLHZ�FDQ�EH�IRXQG�LQ�6HFWLRQ������D�FRS��RI�
WKH�FRPSOHWH�(56�5HF&KHFN�5HSRUW�GRFXPHQW�DQG�D�GHWDLOHG�GHVFULSWLRQ�RI�WKH�GDWDEDVHV�WKDW�ZHUH�
VHDUFKHG�DUH�LQFOXGHG�LQ��SSHQGL[�%��
�
:KHQ� UHTXHVWHG��5L�HUV�D����VVR�LD�HV�� ,����ZLOO� FRPSLOH�DQG� UHYLHZ�D�FKDLQ�RI�WLWOH� DEVWUDFW� IRU�
WKH�VXEMHFW�SURSHUW����7KH�FKDLQ�RI�WLWOH�DEVWUDFW�FDQ�KHOS�WKH�FOLHQW�DQG�5L�HUV�D����VVR�LD�HV��,����
WR�EHWWHU�XQGHUVWDQG�WKH�KLVWRU��RI�WKH�XVH�RI�WKH�VXEMHFW�VLWH���7KH�FKDLQ�RI�WLWOH�DEVWUDFW�LV�W�SLFDOO��
FRPSLOHG� IURP�GRFXPHQWV�REWDLQHG� IURP� WKH�&RXQW��5HFRUGHU�V�2IILFH�RU�7D[��VVHVVRU�V�2IILFH���
7KH� FKDLQ�RI�WLWOH�DEVWUDFW� UHYLHZ�� LI�FRPSOHWHG� IRU� WKLV� UHSRUW�� FDQ�EH� IRXQG� LQ�6HFWLRQ� ����� �7KH�
&RXQW�� �VVHVVRU� DOVR�PD�� EH� FRQWDFWHG� WR� GHWHUPLQH�ZKHWKHU� WKH� VXEMHFW� VLWH� KDV� EHHQ� DVVLJQHG�
DGGUHVVHV�LQ�WKH�SDVW�ZKLFK�DUH�GLIIHUHQW�IURP�LWV�FXUUHQW�DGGUHVV���,W�LV�WKH�FOLHQW�V�UHVSRQVLELOLW��WR�
VXSSO�� 5L�HUV� D��� �VVR�LD�HV�� ,���� ZLWK� DQ�� UHFRUGV� RI� HQYLURQPHQWDO� OLHQV� RU� RWKHU� VXFK�
GRFXPHQWV���
�
2Q� RFFDVLRQ�� WKH� FOLHQW�� WKH� FOLHQW�V� UHSUHVHQWDWLYHV�� RU� RQ�VLWH� SHUVRQQHO� ZLOO� PDNH� DYDLODEOH�
HQYLURQPHQWDO� GRFXPHQWV� SHUWDLQLQJ� WR� WKH� VXEMHFW� VLWH�� � 7KHVH� GRFXPHQWV� PD�� EH� SULRU� 3KDVH� ,�
5HSRUWV�� HQYLURQPHQWDO� VLWH� UHPHGLDWLRQ� UHSRUWV�� IRXQGDWLRQ� VRLO� UHSRUWV�� RU� RFFXSDQF�� UHFRUGV��
DPRQJ�RWKHUV���,I�WKHVH�DUH�PDGH�DYDLODEOH�SULRU�WR�WKH�LVVXDQFH�RI�WKH�UHSRUW��5L�HUV�D����VVR�LD�HV��
,����ZLOO� UHYLHZ� WKH�FRQFOXVLRQV�RI�WKHVH�GRFXPHQWV��ZKLFK�PD��KHOS� WR�FRQILUP�RU�GLVSURYH�DQ��
WHQWDWLYH� ILQGLQJV� WKDW�5L�HUV�D����VVR�LD�HV�� ,����KDV�GHYHORSHG� LQGHSHQGHQWO��� � ,I� WKH�FOLHQW�KDV�
VXSSOLHG�HQYLURQPHQWDO�GRFXPHQWV�IRU�UHYLHZ�DV�SDUW�RI�WKLV�DVVHVVPHQW��WKH�ILQGLQJV�DUH�LQFOXGHG�LQ�
6HFWLRQ������
�
�IWHU� WKH� DERYH� LQIRUPDWLRQ� IURP�H[LVWLQJ� KLVWRULFDO� UHFRUGV�� UHJXODWRU�� DJHQFLHV�� LQWHUYLHZV�� DQG�
RWKHU�DGGLWLRQDO�HQYLURQPHQWDO�GRFXPHQWV�KDV�EHHQ�UHYLHZHG�DQG�HYDOXDWHG��5L�HUV�D����VVR�LD�HV��
,����SUHVHQWV�WKH�VLWH�XVHV�IRU�WKH�VXEMHFW�SURSHUW��DV�ZHOO�DV�DGMRLQLQJ�VLWH�XVHV�LQ�D�FKURQRORJLFDO�
WDEOH�� �7KLV�KLVWRULF�VLWH�XVH�VXPPDU��DVVLVWV�WKH�FOLHQW��DV�ZHOO�DV�WKH�ILHOG�DVVHVVRUV�DQG�UHYLHZHUV�
WR�KDYH�D�SHUVSHFWLYH�RI�WKH�KLVWRULFDO�XVHV�RI�WKH�VXEMHFW�VLWH���7KH��LV�RUL�DO�6L�H�8VH�LV�SUHVHQWHG�
LQ�6HFWLRQ������
�
�
������ ,�WHUYLHZV�
�
5L�HUV�D����VVR�LD�HV��,����DWWHPSWV�WR�LQWHUYLHZ�YDULRXV�LQGLYLGXDOV�ZKR�PD��KDYH�NQRZOHGJH�RI�
YDULRXV�DVSHFWV�RI�WKH�VXEMHFW�VLWH���7�SLFDOO���WKH�LQWHUYLHZHHV�PLJKW�LQFOXGH��

�
•� &XUUHQW�DQG�SUHYLRXV�RZQHUV�
�
•� 6LWH�DQG�RSHUDWLRQV�PDQDJHUV�
�
•� 7HQDQWV�
�
•� /RFDO�UHJXODWRU��SHUVRQQHO�

�
�
7KH�LQWHUYLHZV�DUH�VXPPDUL]HG�LQ�6HFWLRQ������
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�

������ &R�FOXVLR�V�D�G�5HFRPPH�GDWLR�V�

�
6HFWLRQ�������R��O�VLR�V�D���5H�RPPH��D�LR�V��SURYLGHV�GHWDLOHG�GHVFULSWLRQV�RI� WKH� UHFRJQL]HG�
HQYLURQPHQWDO� FRQGLWLRQV�� WKH� ��� P���P��� FRQGLWLRQV�� KLVWRULFDO� UHFRJQL]HG� HQYLURQPHQWDO�
FRQGLWLRQV��DQG�FRQWUROOHG�UHFRJQL]HG�HQYLURQPHQWDO�FRQGLWLRQV�WKDW�� LQ�WKH�SURIHVVLRQDO�RSLQLRQ�RI�
5L�HUV� D��� �VVR�LD�HV�� ,����� FXUUHQWO�� DIIHFW� WKH� VXEMHFW� VLWH�� � 6HFWLRQ� ���� DOVR� UHFRPPHQGV� RU�
VXJJHVWV�WKH�QH[W�VWHS�DFWLRQV�WKDW�PD��EH�UHTXLUHG�WR�EHJLQ�DGGUHVVLQJ�WKH�FRQGLWLRQV��
�
7KH� HVVHQWLDO� LQIRUPDWLRQ� RQ� D� FRQGLWLRQ� DW� D� JLYHQ� ORFDWLRQ� LV� FRQWDLQHG� LQ� WKH� �'HVFULSWLRQ� RI�
&RQGLWLRQ��DQG�WKH���FWLRQ�6XJJHVWHG��ER[HV�RI�WKH� WDEOH�IRU� WKDW� ORFDWLRQ�� �7KH� VHFWLRQ�QXPEHUV�
UHIHU� WR� WKRVH� VHFWLRQV� LQ� WKH� UHSRUW� WKDW� GHVFULEH� WKH� UHVHDUFK� WDVNV� DQG� ILQGLQJV� EHKLQG� WKH�
FRQFOXVLRQV�� � 7KLV� UHSRUWLQJ� PHWKRG� DOORZV� WKH� UHDGHU� WR� TXLFNO�� JR� WR� WKRVH� VHFWLRQV� WKDW� DUH�
SHUWLQHQW�WR�WKH�FRQGLWLRQ��
�

�

���� ,17(535(7�7,21�2)�7�(�5(3257�

�
)ROORZLQJ� WKH� FRPSOHWLRQ� RI� WKH� WDVNV� RXWOLQHG� DERYH�� 5L�HUV� D��� �VVR�LD�HV�� ,���� SUHSDUHG� WKLV�
UHSRUW� WR� SUHVHQW� RXU� ILQGLQJV� DQG� FRQFOXVLRQV� FOHDUO�� DQG� FRQVLVWHQWO��� � ,Q� DQ� DWWHPSW� WR� DLG� WKH�
UHDGHU�DQG�EULQJ�RUJDQL]DWLRQ�WR�SLHFHV�RI�VHHPLQJO��XQUHODWHG�LQIRUPDWLRQ��5L�HUV�D����VVR�LD�HV��
,����KDV�GHYHORSHG�D�UHSRUW�IRUPDW�WKDW�LV�ERWK�LQQRYDWLYH�DQG�FRQFLVH���(DFK�SLHFH�RI�LQIRUPDWLRQ�LV�
GHVFULEHG�LQ�WKH�FRQWH[W�RI�WKH�UHVHDUFK�RU�DVVHVVPHQW�WDVN�XQGHU�ZKLFK�LW�ZDV�IRXQG���7�SLFDOO���DQ�
HQYLURQPHQWDO� FRQGLWLRQ� ZLOO� LQFRUSRUDWH� D� QXPEHU� RI� VSHFLILF� ILQGLQJV�� � 6R�� LQ� 6HFWLRQ� �����
�R��O�VLR�V� D��� 5H�RPPH��D�LR�V�� WKH� YDULRXV� SDUWLFXODU� ILQGLQJV� DUH� JURXSHG� WRJHWKHU� DQG�
FROOHFWLYHO�� SUHVHQWHG�ZLWK� WKH�GHVFULSWLRQ� RI� WKH�HQYLURQPHQWDO� FRQGLWLRQ� WKDW� LV� FRUURERUDWHG�E��
WKRVH�ILQGLQJV��
�
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6(&7,21�����
�

6,7(��(6&5,37,21��1��5(&211�,66�1&(�
�
7KH� VXEMHFW� VLWH� LV� VXUURXQGHG� E�� DQ� DUHD�RI� SUHGRPLQDQWO��YDFDQW�ZRRGHG�SURSHUWLHV�� DV�ZHOO� DV�
PXQLFLSDO� SXEOLF� ZRUNV�XWLOLW�� IDFLOLWLHV�� DQG� UHVLGHQWLDO� SURSHUWLHV�� � 2Q� WKH� GDWH� RI� WKH� VLWH�
UHFRQQDLVVDQFH�� WKH� VXEMHFW� VLWH� FRQVLVWHG� RI� YDFDQW� ZRRGHG� ODQG�� � 7KH� IROORZLQJ� VXEVHFWLRQV�
GHVFULEH�WKH�SK�VLFDO�FKDUDFWHULVWLFV�RI�WKH�VXEMHFW�VLWH�DQG�DUH�D�FRPSLODWLRQ�RI�WKH�REVHUYDWLRQV�PDGH�
GXULQJ�WKH�YLVXDO�VLWH�LQVSHFWLRQ��
�

���� 6,7(�3�272�5�3�6�

�
��5L�HUV�D����VVR�LD�HV��,����ILHOG�DVVHVVRU�FRPSOHWHG�D�UHFRQQDLVVDQFH�RI�WKH�VXEMHFW�VLWH��DW�ZKLFK�
WLPH�D�QXPEHU�RI�SKRWRJUDSKV�ZHUH�WDNHQ�WR�GRFXPHQW�WKH�FXUUHQW�FRQGLWLRQ�DQG�XVH�RI�WKH�VLWH��7KH�
SKRWRJUDSKV�ZLWK�WKHLU�GHVFULSWLRQV�FDQ�EH�IRXQG�LQ��SSH�GL�����
�

���� �(2/2�,&��1�����52�(2/2�,&�&21�,7,216�

�
�FFRUGLQJ� WR� 8QLWHG� 6WDWHV� 'HSDUWPHQW� RI� �JULFXOWXUH�� 6RLO� 6XUYH�� �HRJUDSKLF� �6685�2��
'DWDEDVH�GDWD��WKH�QDWLYH�VRLO�W�SH�LV�GHILQHG�DV��
�
0DS�8QLW�1DPH���ROGVERUR�ORDP��ILQH�VDQG����WR���SHUFHQW�VORSHV�
0DS�8QLW�7�SH��&RQVRFLDWLRQ�
'UDLQDJH�&ODVV���'RPLQDQW�&RQGLWLRQ��0RGHUDWHO��ZHOO�GUDLQHG�
�HQHUDO�,QIRUPDWLRQ��)LQH�ORDP���VLOLFHRXV��VXEDFWLYH��WKHUPLF��TXLF�3DOHXGXOWV�
7RS���0DS�8QLW�&RPSRQHQWV�DUH�EHORZ��LI�DYDLODEOH���
&RPSRQHQW�1DPH��0XFNDOHH��5DLQV���ROGVERUR�
&RPSRQHQW�3HUFHQWDJH��������������
+�GULF��<HV��<HV��1R��
�
7KH�HOHYDWLRQ�RI�WKH�VXEMHFW�VLWH�DSSHDUV�WR�DYHUDJH����IHHW�DERYH�PHDQ�VHD�OHYHO�ZLWK�D�UDQJH�RI����
WR����IHHW�DERYH�PHDQ�VHD�OHYHO��
�
6HDVRQDO� KLJK� JURXQGZDWHU� LQ� WKH� VLWH� YLFLQLW�� LV� HVWLPDWHG� E�� WKH� 8QLWHG� 6WDWHV� 'HSDUWPHQW� RI�
�JULFXOWXUH��86'���&UDYHQ�&RXQW��6RLO�6XUYH��WR�RFFXU�DW�D�GHSWK�RI�DSSUR[LPDWHO�����WR����LQFKHV�
EHORZ�JURXQG� VXUIDFH��+RZHYHU�� WKH� IORZ� GLUHFWLRQ� LV�XQNQRZQ�� ,W� VKRXOG�EH� QRWHG� WKDW� WKH� IORZ�
GLUHFWLRQ�DQG�GHSWK�RI�JURXQGZDWHU�PD��EH�LQIOXHQFHG�E��UDLQIDOO�� WLGDO�DFWLYLW���VKRUH�SURSHUWLHV���
DQG� ORFDO� JURXQGZDWHU� SXPSLQJ� RSHUDWLRQV�� ,W� VKRXOG� DOVR� EH� QRWHG� WKDW� VKDOORZHU�� XQUHSRUWHG��
SHUFKHG�JURXQGZDWHU�]RQHV�PD��RFFXU�LQ�WKH�LPPHGLDWH�VLWH�YLFLQLW���
�
'XULQJ� WKH� VLWH� UHFRQQDLVVDQFH� DQG� WKH� UHYLHZ� RI� KLVWRULFDO�PDSV� DQG� SKRWRJUDSKV�� WKH� IROORZLQJ�
ZDV�GHWHUPLQHG�WR�H[LVW�RU�QRW�WR�H[LVW�RQ�WKH�VXEMHFW�VLWH��
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�
•� 1R�ZDWHUZD�V�
•� 7KUHH�����SRWHQWLDO�ZHWODQG�DUHDV�������DFUHV��
•� 1R�SLWV�
•� 1R�ODJRRQV�
•� 1R�SRQGV�

�
,Q�DGGLWLRQ��WKH�IROORZLQJ�ZDV�GHWHUPLQHG�WR�H[LVW�RU�QRW�WR�H[LVW�LPPHGLDWHO��DGMDFHQW�WR�WKH�VXEMHFW�
VLWH��
�

•� 2QH�����ZDWHUZD���SRWHQWLDO�QRQ�MXULVGLFWLRQDO�GUDLQDJH�VWUHDP��
•� 1R�ZHWODQGV�
•� 1R�SLWV�
•� 1R�ODJRRQV�
•� 1R�SRQGV�

�
�FFRUGLQJ�WR�)(0��'DWD��WKH�VLWH�LV�ORFDWHG�RXWVLGH�WKH������HDU�IORRG�]RQH���
�
3DQHO������������-��(IIHFWLYH�'DWH�����������
�
6WRUP�ZDWHU�GLVFKDUJH�DFURVV�WKH�VLWH�DSSHDUV�WR�IORZ�WR�WKH�VRXWK�HDVW�FRUQHU�RI�WKH�VLWH���7KH�VWRUP�
ZDWHU� UXQRII� DSSHDUV� WR� IORZ� WKURXJK� DQ� H[LVWLQJ� VWRUPZDWHU� FXOYHUW� ORFDWHG� EHQHDWK� D� GULYHZD��
HQWHULQJ�DQ�DGMDFHQW�VLWH��7KLV�DGMDFHQW�VLWH�LV�RZQHG�E��WKH�7RZQ�RI�5LYHU�%HQG���5LYHUV��UHVHDUFK�DQG�
VLWH�UHFRQQDLVVDQFH�GRHV�QRW�VXJJHVW�WKH�GLUHFWLRQ�DQG�GHVWLQDWLRQ�RI�VWRUP�ZDWHU�GLVFKDUJH�ZRXOG�EH�
D�VRXUFH�RI�HQYLURQPHQWDO�FRQFHUQ�WR�WKH�VXEMHFW�VLWH���
�
7KH� ILQGLQJV�RI�5LYHUV��VLWH� UHFRQQDLVVDQFH�VXJJHVWHG� WKDW� WKHUH�DUH� WKUHH� ����PLQRU�ZHWODQG�DUHDV�
SUHVHQW�RQ�WKH�VLWH�WRWDOLQJ�OHVV�WKDQ�����DFUHV��7KURXJK�DGGLWLRQDO�UHVHDUFK��5LYHUV��GHWHUPLQHG�WKDW�
WKH�1DWLRQDO�:HWODQGV�,QYHQWRU��GRHV�QRW�UHFRJQL]H�WKHVH�ZHWODQG�DUHDV�ZLWKLQ�WKHLU�GDWDEDVH��VHH�
)LJXUH�����&RQVLGHULQJ�WKHLU�VHHPLQJO��QHJOLJLEOH�VL]H��5LYHUV��GRHV�QRW�ILQG�WKHVH�SRWHQWLDO�ZHWODQG�
DUHDV�WR�EH�D�VRXUFH�RI�HQYLURQPHQWDO�FRQFHUQ��
�
7R� FRQILUP� WKHVH� ILQGLQJV�� LW� LV� UHFRPPHQGHG� WKH� 7RZQ� VHHN� DGGLWLRQDO� LQSXW� IURP� UHJXODWRU��
DJHQFLHV�VXFK�DV�WKH�8�6���UP��&RUSV�RI�(QJLQHHU�DQG�WKH�1&'(4�'LYLVLRQ�RI�:DWHU�5HVRXUFHV��
/LNHZLVH��WR�FRQILUP�WKH�ZDWHUZD��LV�QRQ�MXULVGLFWLRQDO�LW�LV�UHFRPPHQGHG�WKDW�DGGLWLRQDO�LQSXW�EH�
UHFHLYHG�IURP�1&'(4�'LYLVLRQ�RI�:DWHU�5HVRXUFHV���

���� (�,67,1��6725��(�7�1.6�

�
1R�HYLGHQFH�RI�DQ��H[LVWLQJ�DERYHJURXQG�RU�XQGHUJURXQG�VWRUDJH�WDQNV�ZDV�REVHUYHG�RQ�WKH� VXEMHFW�
VLWH�GXULQJ�WKH�VLWH�UHFRQQDLVVDQFH�QRU�QRWHG�LQ�WKH�UHVHDUFK�FRQGXFWHG�IRU�WKLV�DVVHVVPHQW��

�

���� 35(9,286/��(�,67,1��6725��(�7�1.6�

�
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1R�HYLGHQFH�RI�SUHYLRXVO��H[LVWLQJ� DERYHJURXQG�RU�XQGHUJURXQG� VWRUDJH� WDQNV�ZDV�REVHUYHG� RQ� WKH�
VXEMHFW�VLWH�GXULQJ�WKH�VLWH�UHFRQQDLVVDQFH�QRU�QRWHG�LQ�WKH�UHVHDUFK�FRQGXFWHG�IRU�WKLV�DVVHVVPHQW��

���� ����5�286�68�67�1&(�6725��(��1����1�/,1��

�
1R� VWRUDJH�RU� KDQGOLQJ�RI� KD]DUGRXV�VXEVWDQFHV�ZDV�REVHUYHG� LQ�WKH� DUHDV� LQVSHFWHG� GXULQJ� WKH� VLWH�
UHFRQQDLVVDQFH��
�

���� 63(&,),&�����5�286�68�67�1&(6�5(&211�,66�1&(�

�

������ 6XPPDU��RI�6SHFLILF��D�DUGRXV�6XEVWD�FHV�5HFR��DLVVD�FH���H�R�G��670�6FRSH���

�
�W�WKH�UHTXHVW�RI�WKH�FOLHQW��QRQ�VFRSH�LWHPV��DV�GHILQHG�LQ�WKH��670�6WDQGDUG��ZHUH�QRW�DGGUHVVHG��
�7KHVH�QRQ�VFRSH�LWHPV�DUH�DVEHVWRV��UDGRQ��OHDG�ZDWHU�DQG�OHDG�SDLQW���1RWH��'HOHWH�HYHU�WKLQJ�WKDW�
IROORZV�WR������
�

���� &/�5,),(56��68036��75(1&�(6���1��,1�8675,�/��,6&��5�(�6285&(6�

�
1R�FODULILHUV��VXPSV��WUHQFKHV��LQGXVWULDO�IORRU�GUDLQV��RU�LQGXVWULDO�GLVFKDUJH�SRLQWV�ZHUH�QRWHG�GXULQJ�
WKH�VLWH�UHFRQQDLVVDQFH��KLVWRULFDO��DQG�RU�UHJXODWRU��UHVHDUFK��
�

���� 685)�&(�&21�,7,216�

�
1R� VLJQLILFDQW� DUHDV� RI� VWDLQLQJ� RU� RWKHU� XQXVXDO� VXUIDFH� FRQGLWLRQV� ZHUH� REVHUYHG� GXULQJ� WKH� VLWH�
UHFRQQDLVVDQFH��
�

���� 675(66(��9(�(7�7,21�

�
1R�GLVILJXUHG��GLVFRORUHG��G�LQJ��RU�RWKHUZLVH�VWUHVVHG�YHJHWDWLRQ�ZDV�REVHUYHG�RQ�VLWH�GXULQJ�WKH�VLWH�
UHFRQQDLVVDQFH��

����� 35,25�25�&855(17���5,&8/785�/�/�1��86(�

�
2Q� WKH� EDVLV� RI� D� UHYLHZ� RI� DHULDO� SKRWRJUDSKV�� 8�6���6�� WRSRJUDSKLF� PDSV�� VLWH� REVHUYDWLRQV��
UHJXODWRU�� UHVHDUFK�� DQG�RU� LQWHUYLHZV��5L�HUV� D����VVR�LD�HV�� ,���� KDV� FRQFOXGHG� WKDW� WKH� VLWH� LV�
FXUUHQWO��XVHG�IRU�VLOYLFXOWXUDO�SXUSRVHV��7KH�VLWH�KDV�SUHYLRXVO��EHHQ�XVHG�IRU�DJULFXOWXUDO�SXUSRVHV��
OLNHO��RYHU�VL[�GHFDGHV�DJR��7KLV�LQIRUPDWLRQ�LV�GHWDLOHG�LQ�WKH�IROORZLQJ�WDEOH��
�
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35,25�25�&855(17���5,&8/785�/�/�1��86(�

,���� �SSUR����DWH�
5D�JH�

�HVFULSWLR�� &R�GLWLR��

�� 0LG�����V� 'XULQJ�WKH�LQWHUYLHZ�SURFHVV�RI�WKLV�UHSRUW��WKH�SURSHUW��RZQHU�VWDWHG�
WKDW�LQ�WKH�SDVW� WKH�VLWH�ZDV�IDUPHG�E��KLV�JUHDW�JUDQGIDWKHU��+H�KDV�
QR�NQRZOHGJH�RI�WKH�VSHFLILF�WLPH�SHULRG�WKLV�PD��KDYH�RFFXUUHG��RU�
WKH� FURSV� ZKLFK� ZHUH� JURZQ� RQ� WKH� ODQG�� 7KH� 5KHPV� )LUH� &KLHI�
UHFDOOHG� WKDW� LW�ZDV� IDUPHG� LQ� WKH�PLG�����V��7KHUH�LV�QR�LQGLFDWLRQ�
WKDW�WKH�SURSHUW��KDV�EHHQ�IDUPHG�RYHU�WKH�SDVW�VL[�GHFDGHV��

:RRGHG�9DFDQW�

�

����� 27�(5�(19,5210(17�/�&21�,7,216�

�
1R� HYLGHQFH� RI� IXUWKHU� HQYLURQPHQWDO� FRQGLWLRQV� DQG�RU� LPSDLUPHQWV� ZDV� REVHUYHG� GXULQJ� WKH� VLWH�
UHFRQQDLVVDQFH��EH�RQG�WKDW�HYLGHQFH�WKDW�KDV�DOUHDG��EHHQ�QRWHG�LQ�WKLV�VHFWLRQ��
�

����� 9,68�/�2�6(59�7,216����-2,1,1��6,7(6�

�
'XULQJ�WKH� VLWH� UHFRQQDLVVDQFH�� WKH�5L�HUV�D����VVR�LD�HV�� ,���� ILHOG�DVVHVVRU�DOVR�YLVXDOO�� LQVSHFWHG�
DQG� GRFXPHQWHG� WKH� XVH� RI� WKRVH� SURSHUWLHV� ZKLFK� LPPHGLDWHO�� DGMRLQ� WKH� VXEMHFW� SURSHUW��� � 7KH�
REVHUYDWLRQV�RI�WKH�DGMRLQLQJ�SURSHUWLHV�ZHUH�PDGH�E��WKH�5L�HUV�D����VVR�LD�HV��,����ILHOG�DVVHVVRU�RQ�
WKH�GDWH�RI�WKH�VLWH�UHFRQQDLVVDQFH���
�

9,68�/�2�6(59�7,216����-2,1,1��6,7(6��

�HVFULSWLR�� &R�GLWLR��

1RUWKHUO��9LHZ��

�GGUHVV�� ����2OG�3ROORFNVYLOOH�5RDG��
����������������������������������������������������������������U�PD��������RU���U��PR���SRU��R��RI�������
2ZQHU�1DPH��� :HOGRQ�%URZQ�-U�DQG�1DTXHOGRQ�%URZQ�
�SSDUHQW�&XUUHQW�8VH�RI�3URSHUW���� 9DFDQW��:RRGHG��RQH�����VLQJOH�IDPLO��KRPH�����
������������������������������������������������������������DGMRLQLQJ�2OG�3ROORFNVYLOOH�5RDG�
9LVXDO�&RQFHUQV�� 1RQH�

�RRG�

(DVWHUO��9LHZ��

�GGUHVV��� �����3ODQWDWLRQ�'ULYH�������3ODQWDWLRQ�'ULYH�
2ZQHU�1DPH�� 7RZQ�RI�5LYHU�%HQG�
�SSDUHQW�&XUUHQW�8VH�RI�3URSHUW��� 3XEOLF�:RUNV�%XLOGLQJ��:DWHU�(67�6LWH�
9LVXDO�&RQFHUQV��� 1RQH�

�RRG�

6RXWKHUO��9LHZ��

�GGUHVV��� �����DWHZRRG�'ULYH�������DWHZRRG�'ULYH�
2ZQHU�1DPH��� 0DU��0F.LQQH���6DQIRUG�DQG�&DURO�Q�%DUQHV�
�SSDUHQW�&XUUHQW�8VH�RI�3URSHUW���� 6LQJOH�)DPLO��5HVLGHQWLDO�
9LVXDO�&RQFHUQV�� 1RQH�

�RRG�
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�HVFULSWLR�� &R�GLWLR��

:HVWHUO��9LHZ��

�GGUHVV��� 3DUFHO�,'�������������
2ZQHU�1DPH��� 5RQQLH�:DONHU�%URZQ�
�SSDUHQW�&XUUHQW�8VH�RI�3URSHUW��� 9DFDQW��:RRGHG�
9LVXDO�&RQFHUQV��� 1RQH�

�RRG�

�
�
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6(&7,21�����
�

5(9,(:�2)��,6725,&�/�,1)250�7,21��1��5(�8/�725��
��(1&��5(&25�6�

���� �,6725,&�/��(5,�/�3�272�5�3���1��8�6���6��7232�5�3�,&�0�3�
5(9,(:�

�
5L�HUV� D��� �VVR�LD�HV�� ,���� UHYLHZHG� UHDGLO�� DYDLODEOH� DQG� UHDVRQDEO�� DVFHUWDLQDEOH� DHULDO�
SKRWRJUDSKV�DQG�8�6���6��WRSRJUDSKLF�PDSV�RI�WKH�DUHD�RI�WKH�VXEMHFW�VLWH�������FRS��RI�D�8�6���6��
PDS�� LI� DYDLODEOH��KDV�EHHQ� LQFOXGHG� DV�)LJXUH� ���� �7KHVH�DHULDO�SKRWRJUDSKV�DQG�PDSV�PD��KDYH�
EHHQ�REWDLQHG�IURP�5L�HUV�D����VVR�LD�HV��,����V�OLEUDU��DQG�RU�DQRWKHU���(DFK�DHULDO�SKRWRJUDSK�ZDV�
UHYLHZHG� IRU� WKH� VXEMHFW� SURSHUW�� DQG�� ZKHUH� DSSOLFDEOH�� DGMDFHQW� SURSHUW�� XVH�� � ,Q� DGGLWLRQ�� HDFK�
SKRWRJUDSK�ZDV� UHYLHZHG� WR� LGHQWLI�� WKH� SUHVHQFH� RI�DUHDV� RI� GXPSLQJ�� VWDLQLQJ�� EXLOGLQJV�� DQG�RU�
DERYHJURXQG�VWRUDJH�WDQNV����
�
�HULDO�SKRWRJUDSKV�IRU�WKH��HDUV�RI������������������������������������������������������������
������������������������������������������������������DQG������DQG�8�6���6��WRSRJUDSKLF�PDSV�IRU�
WKH��HDU�V��RI������������������������������������������������������������������������������DQG�
�����ZHUH�UHYLHZHG�DQG�QR�UHFRJQL]HG�HQYLURQPHQWDO�FRQGLWLRQV�����P���P���FRQGLWLRQV��KLVWRULFDO�
RU�FRQWUROOHG�UHFRJQL]HG�HQYLURQPHQWDO�FRQGLWLRQV�ZHUH�LGHQWLILHG��
�

���� �,6725,&�/�0�3�5(9,(:�

�
5L�HUV�D����VVR�LD�HV��,����UHYLHZHG�UHDGLO��DYDLODEOH�KLVWRULFDO�PDSV�ZLWK�FRYHUDJH�RI�WKH�VXEMHFW�
VLWH�DQG�YLFLQLW��� � 7KHVH�PDSV�ZHUH� REWDLQHG� IURP�5L�HUV� D����VVR�LD�HV�� ,����V� LQ�KRXVH� OLEUDU��
DQG�RU�UHYLHZHG�IURP�RWKHU�DYDLODEOH�VRXUFHV���
�
+LVWRULFDO�PDSV�ZHUH�UHYLHZHG�DQG�QR�UHFRJQL]HG�HQYLURQPHQWDO�FRQGLWLRQV�����P���P���FRQGLWLRQV��
KLVWRULFDO�RU�FRQWUROOHG�UHFRJQL]HG�HQYLURQPHQWDO�FRQGLWLRQV�ZHUH�LGHQWLILHG����
�

���� �,6725,&�/�&,7��25�675((7��,5(&725��5(9,(:�

�
5L�HUV�D����VVR�LD�HV��,����GLG�QRW�UHYLHZ�KLVWRULFDO�FLW��RU�VWUHHW�GLUHFWRULHV�IRU�RQH�RU�PRUH�RI�WKH�
IROORZLQJ�UHDVRQV��

��� %DVHG� RQ� D� UHDVRQDEOH� DPRXQW� RI� UHVHDUFK�� WKH� LQIRUPDWLRQ� ZDV� QRW� UHDGLO�� DYDLODEOH�� DV�
GHILQHG�LQ�WKH��670�6WDQGDUG��

��� 6XIILFLHQW�KLVWRULFDO�LQIRUPDWLRQ�ZDV�DYDLODEOH�IURP�RWKHU�VRXUFHV�WR�LGHQWLI��WKH�SDVW�SURSHUW��
XVHV��
�
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���� ��(1&��&217�&76��5(&25�6�6(�5&���

�

������ )LUH��HSDUWPH�W�5HFRUGV�

�
5L�HUV�D����VVR�LD�HV��,����VXEPLWWHG�D�UHTXHVW� WR� WKH�ORFDO�)LUH�'HSDUWPHQW� IRU�FRSLHV�RI�UHDGLO��
DYDLODEOH�UHFRUGV�WKLV�DJHQF��PD��KDYH�RQ�ILOH�IRU�WKH�VXEMHFW�VLWH�SHUWDLQLQJ�WR�KD]DUGRXV�VXEVWDQFHV�
VWRUDJH��XQGHUJURXQG�VWRUDJH� WDQNV�� DQG�RWKHU� UHODWHG�HQYLURQPHQWDO� LVVXHV�� �+RZHYHU��5L�HUV�D���
�VVR�LD�HV��,����ZDV�LQIRUPHG�WKDW�QR�UHFRUGV�IRU�WKH�VXEMHFW�VLWH�ZHUH�RQ�ILOH�ZLWK�WKLV�DJHQF���
�

���� 5(9,(:�2)�(56�5(&&�(&.�5(3257�

�
7KH�5L�HUV�D����VVR�LD�HV��,����UHYLHZ�RI�WKH�(56�5HF&KHFN�5HSRUW���WKH�(56�5HF&KHFN�5HSRUW�LV�
LQFOXGHG� LQ��SSHQGL[�%�� IRXQG� WKH� VXEMHFW� VLWH� LV� QRW� D� UHJXODWRU��OLVWHG� VLWH�� �7KH�(56�5HF&KHFN�
5HSRUW�RFFXUUHQFH�VXPPDU��WDEOH�EHORZ�LGHQWLILHV�WKH�QXPEHU�RI�VLWHV�OLVWHG�LQ�HDFK�GDWDEDVH�LQFOXGHG�
LQ�WKH�(56�5HF&KHFN�5HSRUW���1R�VLWHV�RI�HQYLURQPHQWDO�FRQFHUQ�WR�WKH�VXEMHFW�VLWH�ZHUH�LGHQWLILHG���
�

(56�5(&&+(&.�5(3257�2&&855(1&(�6800�5<�

)(�(5�/��670���,���7���6(6�

/,67�
6(�5&�(��

�,67�1&(�
6(�5&�(��

68�-(&7�
6,7(�

������ ����� ���� ���� 727�/�

%)�7ULEDO�86� ���� �� �� �� �� �� ��
%)�86� ���� �� �� �� �� �� ��
&(5&/,6�
�UFKLYHG�86�

���� �� �� �� �� �� ��

&(5&/,6�86� ���� �� �� �� �� �� ��
&RQWUROV�
5&5��86�

���� �� �� �� �� �� ��

&RQWUROV�86� ���� �� �� �� �� �� ��
'HEULV�86� ���� �� �� �� �� �� ��
'HOLVWHG�13/�
86�

�� �� �� �� �� �� ��

(516�86� ������� �� �� �� �� �� ��
)(0��867�86� ����� �� �� �� �� �� ��
)776�(1)�86� ����� �� �� �� �� �� ��
+LVW�'XPSV�86� ���� �� �� �� �� �� ��
+LVW�86�(&� ���� �� �� �� �� �� ��
+LVW�86�,&� ���� �� �� �� �� �� ��
+0,6�86� ������� �� �� �� �� �� ��
/,(16�86� ������� �� �� �� �� �� ��
13/�86� �� �� �� �� �� �� ��
3�'6�86� ������� �� �� �� �� �� ��
3&%�86� ����� �� �� �� �� �� ��
3URSRVHG�13/�
86�

�� �� �� �� �� �� ��

5&5��&(64��
86�

����� �� �� �� �� �� ��
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)(�(5�/��670���,���7���6(6�

/,67�
6(�5&�(��

�,67�1&(�
6(�5&�(��

68�-(&7�
6,7(�

������ ����� ���� ���� 727�/�

5&5��&25�
86�

�� �� �� �� �� �� ��

5&5��/4��
86�

����� �� �� �� �� �� ��

5&5��121�
86�

����� �� �� �� �� �� ��

5&5��64��86� ����� �� �� �� �� �� ��
5&5��76')�
86�

���� �� �� �� �� �� ��

6���
�JUHHPHQWV�86�

�� �� �� �� �� �� ��

6:/)�86� ���� �� �� �� �� �� ��
7ULEDO�/867�
&ORVHG�5HJ��

���� �� �� �� �� �� ��

7ULEDO�/867�
&ORVHG�5HJ��

���� �� �� �� �� �� ��

7ULEDO�/867�
2SHQ�5HJ���

���� �� �� �� �� �� ��

7ULEDO�/867�
2SHQ�5HJ��

���� �� �� �� �� �� ��

7ULEDO�/867�
2SHQ�5HJ��

���� �� �� �� �� �� ��

7ULEDO�/867�
5HJ��

���� �� �� �� �� �� ��

7ULEDO�/867�
5HJ��

���� �� �� �� �� �� ��

7ULEDO�2',�86� ���� �� �� �� �� �� ��
7ULEDO�867�
5HJ��

����� �� �� �� �� �� ��

7ULEDO�867�
5HJ���

����� �� �� �� �� �� ��

7ULEDO�867�
5HJ��

����� �� �� �� �� �� ��

7ULEDO�867�
5HJ��

����� �� �� �� �� �� ��

7ULEDO�867�
5HJ��

����� �� �� �� �� �� ��

7ULEDO�9&3�86� ���� �� �� �� �� �� ��

�

67�7(��670���,���7���6(6�

/,67�
6(�5&�(��

�,67�1&(�
6(�5&�(��

68�-(&7�
6,7(�

������ ����� ���� ���� 727�/�

�67�1&� ����� �� �� �� �� �� ��
%)�1&� ���� �� �� �� �� �� ��
(�&6�1&� ���� �� �� �� �� �� ��
)5&(5&/��
1&�

���� �� �� �� �� �� ��
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67�7(��670���,���7���6(6�

/,67�
6(�5&�(��

�,67�1&(�
6(�5&�(��

68�-(&7�
6,7(�

������ ����� ���� ���� 727�/�

+LVW��67�1&� ����� �� �� �� �� �� ��
+LVW�/)�1&� ���� �� �� �� �� �� ��
+:63/�1&� ���� �� �� �� �� �� ��
,&�1&� ���� �� �� �� �� �� ��
,+6�1&� ���� �� �� �� �� �� ��
/DQGILOOV�1&� ���� �� �� �� �� �� ��
/�67�&ORVHG�
1&�

���� �� �� �� �� �� ��

/�67�2SHQ�
1&�

���� �� �� �� �� �� ��

/867�&ORVHG�
1&�

���� �� �� �� �� �� ��

/867�2SHQ�
1&�

���� �� �� �� �� �� ��

0DQLIHVW��5,� ������� �� �� �� �� �� ��
6SLOOV�1&� ������� �� �� �� �� �� ��
6:)�1&� ���� �� �� �� �� �� ��
6:5&<�1&� ���� �� �� �� �� �� ��
867�1&� ����� �� �� �� �� �� ��
9&3�1&� ���� �� �� �� �� �� ��

�

6833/(0(17�/���7���6(6�

/,67�
6(�5&�(��

�,67�1&(�
6(�5&�(��

68�-(&7�
6,7(�

������ ����� ���� ���� 727�/�

�LU�&(�1&� ����� �� �� �� �� �� ��
�LU�1&� ����� �� �� �� �� �� ��
%LR)XHO�86� ����� �� �� �� �� �� ��
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&RDO��VK�
'DPV�86�
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'&)�1&� ����� �� �� �� �� �� ��
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'6&��1&� ����� �� �� �� �� �� ��
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(3��:DWFK�
/LVW�86�
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)��6:�1&� ������� �� �� �� �� �� ��
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)66�1&� ����� �� �� �� �� �� ��
)776�,163�86� ������� �� �� �� �� �� ��
)8'6�86� �� �� �� �� �� �� ��
)865�3�86� ����� �� �� �� �� �� ��
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+LVW�&(5&/,6�
1)5�3�86�

����� �� �� �� �� �� ��

+LVW�&(5&/,6�
86�
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+LVW�(516�86� ������� �� �� �� �� �� ��
+LVW�),)5��86� ����� �� �� �� �� �� ��
+LVW�),1'6�86� ������� �� �� �� �� �� ��
+LVW�+6,�1&� ����� �� �� �� �� �� ��
+LVW�/867�1&� ����� �� �� �� �� �� ��
+,67�0/76�
86�
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+LVW�1&� ������� �� �� �� �� �� ��
+LVW�13/�86� ����� �� �� �� �� �� ��
+LVW�5&5,6�86� ����� �� �� �� �� �� ��
+LVW�6WDWH�
7UXVW�)XQG�1&�

����� �� �� �� �� �� ��

+LVW�6:)�1&� ����� �� �� �� �� �� ��
+LVW�75,6�86� ����� �� �� �� �� �� ��
+LVW�86� ������� �� �� �� �� �� ��
+LVW�867�1&� ����� �� �� �� �� �� ��
+LVW�
:DWHU:HOOV�86�

������� �� �� �� �� �� ��

,&,6��LU�86� ������� �� �� �� �� �� ��
,&,6�)(&�86� ������� �� �� �� �� �� ��
,&,6�13'(6�
86�

������� �� �� �� �� �� ��

/HDG�6PHOWHU���
86�

����� �� �� �� �� �� ��

/HDG�86� ����� �� �� �� �� �� ��
/023�86� ���� �� �� �� �� �� ��
/XVW�7UXVW�1&� ���� �� �� �� �� �� ��
0�3�1&� ����� �� �� �� �� �� ��
0LQHV�1&� ������� �� �� �� �� �� ��
0,1(6�86� ������� �� �� �� �� �� ��
0/76�86� ������� �� �� �� �� �� ��
05'6�86� ����� �� �� �� �� �� ��
13'(6�1&� ������� �� �� �� �� �� ��
3&6�86� ����� �� �� �� �� �� ��
3:6�1&� ������� �� �� �� �� �� ��
5�',1)2�86� ������� �� �� �� �� �� ��
5)��/DE�86� ����� �� �� �� �� �� ��
503�86� ������� �� �� �� �� �� ��
52'�86� ���� �� �� �� �� �� ��
6':,6�86� ����� �� �� �� �� �� ��
6676�86� ������� �� �� �� �� �� ��
67&�1&� ����� �� �� �� �� �� ��
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7ULEDO��LU�86� ����� �� �� �� �� �� ��
75,6�����86� ������� �� �� �� �� �� ��
75,6�����86� ������� �� �� �� �� �� ��
75,6���86� ������� �� �� �� �� �� ��
75,6���86� ������� �� �� �� �� �� ��
76&��86� ������� �� �� �� �� �� ��
8,&�1&� ������� �� �� �� �� �� ��
8075��86� ������� �� �� �� �� �� ��
86�6�
:DWHUZHOOV�86�

������� �� �� �� �� �� ��

9DSRU�
,QWUXVLRQV�86�
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+LVW�&KHPLFDO�
6WRUDJH�
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&RQYHQLHQFH�
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+LVW�'LVSRVDO�
5HF�FOH�
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3URFHVVRUV�
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+LVW�3DLQW�
6WRUHV�

������� �� �� �� �� �� ��

+LVW�3HWUROHXP� ������� �� �� �� �� �� ��
+LVW�3RVW�
2IILFHV�

������� �� �� �� �� �� ��

+LVW�3ULQWHUV� ������� �� �� �� �� �� ��
+LVW�5HQWDO� ������� �� �� �� �� �� ��
+LVW�59�
'HDOHUV�

������� �� �� �� �� �� ��

+LVW�6DOYDJH� ������� �� �� �� �� �� ��
+LVW�6HUYLFH�
6WDWLRQV�

����� �� �� �� �� �� ��

+LVW�6WHHO�
0HWDOV�

������� �� �� �� �� �� ��

+LVW�7H[WLOH� ������� �� �� �� �� �� ��
+LVW�
7UDQVSRUWDWLRQ�

������� �� �� �� �� �� ��

+LVW�7UXFNLQJ� ������� �� �� �� �� �� ��
+LVW�9HKLFOH�
3DUWV�

������� �� �� �� �� �� ��

+LVW�9HKLFOH�
:DVKLQJ�
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���� &��,1�2)�7,7/(���675�&7��1��25�5(9,(:�

�
�W�WKH�UHTXHVW�RI�WKH�FOLHQW��D�FKDLQ�RI�WLWOH�DEVWUDFW�ZDV�QRW�UHTXHVWHG�RU�FRPSOHWHG�IRU�WKLV�SURMHFW��
�

���� ���,7,21�/�(19,5210(17�/��2&80(176�

�
,Q� WKH� FRXUVH� RI� WKLV� DVVHVVPHQW��5L�HUV� D����VVR�LD�HV�� ,����ZDV� QRW� SURYLGHG�ZLWK� DQ�� DGGLWLRQDO�
HQYLURQPHQWDO�GRFXPHQWV�IRU�UHYLHZ�UHJDUGLQJ�WKH�HQYLURQPHQWDO�FRQGLWLRQ�RI�WKH�VXEMHFW�VLWH�E��WKH�
FOLHQW�RU�WKH�FOLHQW�V�UHSUHVHQWDWLYHV��
�

���� �,6725,&�/�6,7(�86(�

�
7KH� FKURQRORJLFDO� KLVWRULFDO� VLWH� XVH� VXPPDU�� LV� EDVHG� RQ� UHYLHZHG� DHULDO� SKRWRJUDSKV�� PDSV��
UHJXODWRU��DJHQF�� ILOHV�� LQWHUYLHZV�� DQG�DGGLWLRQDO�HQYLURQPHQWDO�GRFXPHQWV�� �7KH�KLVWRULFDO� VLWH� XVH�
VXPPDU��IRU�WKH�VXEMHFW�VLWH�DQG�WKH�DGMRLQLQJ�VLWHV�LV�SUHVHQWHG�LQ�WKH�IROORZLQJ�WDEOH����7KH�URZV�RI�
WKLV�WDEOH�DUH�RUJDQL]HG�LQ�FKURQRORJLFDO�RUGHU��DFFRUGLQJ�WR�WKH�GDWH�UDQJH�RI�D�VSHFLILF�VLWH�XVH���
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�,6725,&�/�6,7(�86(

�DWH�5D�JH� 6LWH��3DUFHO�,�� 8VH�7�SH�

8QNQRZQ���3UHVHQW� �6XEMHFW�6LWH������������� 9DFDQW��:RRGHG�

��N�R�����P����U�R�� �6XEMHFW�6LWH������������� �JULFXOWXUDO�

8QWLO������ �1(��GMRLQLQJ�6LWH��������������� 9DFDQW��:RRGHG�

�������3UHVHQW� �1(��GMRLQLQJ�6LWH��������������� 7RZQ�RI�5LYHU�%HQG�3XEOLF�:RUNV�%XLOGLQJ�

�������3UHVHQW� �6(��GMRLQLQJ�6LWH�������������� 7RZQ�RI�5LYHU�%HQG�(67�6LWH�

8QWLO������ �6(��GMRLQLQJ�6LWH�������������� 9DFDQW��:RRGHG�

0LG�����V���3UHVHQW� �6��GMRLQLQJ�6LWH�������������������� 6LQJOH�)DPLO��5HVLGHQWLDO�

8QWLO�0LG�����V� �6��GMRLQLQJ�6LWH�������������������� 9DFDQW��:RRGHG�

0LG�����V���3UHVHQW� �6��GMRLQLQJ�6LWH�������������������� 6LQJOH�)DPLO��5HVLGHQWLDO�

8QWLO�0LG�����V� �6��GMRLQLQJ�6LWH�������������������� 9DFDQW��:RRGHG�

&RQVLVWHQW� �:��GMRLQLQJ�6LWH������������� 9DFDQW��:RRGHG�

�
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,17(59,(:6�
�

���� ,17(59,(:6�:,7��2:1(5��3523(57��0�1��(5��86(5���1��27�(56�

�
�V� SDUW� RI� WKH� 3KDVH� ,� �VVHVVPHQW�� 5L�HUV� D��� �VVR�LD�HV�� ,���� DWWHPSWV� WR� LQWHUYLHZ� YDULRXV�
LQGLYLGXDOV� ZKR� PD�� KDYH� NQRZOHGJH� RI� GLIIHUHQW� DVSHFWV� RI� WKH� VXEMHFW� VLWH� DV� LW� SHUWDLQV� WR�
HQYLURQPHQWDO�FRQGLWLRQV���7KH�IROORZLQJ�WDEOH�VXPPDUL]HV�WKH�UHOHYDQW�SRUWLRQV�RI�WKHVH�QRWHV��
�

�6800�5��2)�,17(59,(:6�
�

3URSHUW��2Z�HU�
�
5LYHUV�DQG��VVRFLDWHV� LQWHUYLHZHG�0U��:HOGRQ�%URZQ�-U��WKH�SURSHUW��RZQHU�RI�VLWH�RQ�-DQXDU������
����� WR�JDWKHU� LQIRUPDWLRQ� UHJDUGLQJ�SULRU� XVHV�RI� WKH� VLWH��DQG�PRUH� VSHFLILFDOO��DQ��XQGHUJURXQG�
VWUXFWXUHV� RI� ZKLFK� KH�PD�� KDYH� NQRZOHGJH��0U��%URZQ� LV� QRW� DZDUH� RI� DQ�� DFWLYLW�� RU� ODQG� XVH�
OLPLWDWLRQV�� HQJLQHHULQJ� RU� LQVWLWXWLRQDO�FRQWUROV�� HQYLURQPHQWDO� OLHQV��RU�RWKHU� UHVWULFWLRQV� WKDW�KDYH�
EHHQ�SODFHG�RQ�WKH�SURSHUW��UHODWLQJ�WR�KD]DUGRXV�PDWHULDOV�RU�SHWUROHXP�SURGXFWV���+H�GRHV�QRW�KDYH�
DQ�� VSHFLDOL]HG� NQRZOHGJH� RI� WKH� VXEMHFW� SURSHUW�� DQG� VXUURXQGLQJ� DUHDV� PDWHULDO� WR� UHFRJQL]HG�
HQYLURQPHQWDO�FRQGLWLRQV�LQ�FRQQHFWLRQ�ZLWK�WKH�VXEMHFW�SURSHUW���
�
5KHPV�9ROX�WHHU�)LUH��HSDUWPH�W�
�
5LYHUV�DQG��VVRFLDWHV�LQWHUYLHZHG�0U��.HLWK�&KHUU���WKH�5KHPV�9ROXQWHHU�)LUH�'HSDUWPHQW�)LUH�&KLHI�
RQ�-DQXDU�����������FRQFHUQLQJ�VXUIDFH�GLVFKDUJHV�RI�KD]DUGRXV�FKHPLFDO�RU�SHWUROHXP�SURGXFWV�DW�RU�
DGMDFHQW� WR� WKH� VXEMHFW� VLWH��0U��&KHUU�� GLG� QRW� UHFDOO� DQ�� UHVSRQVHV� GXH� WR� VXFK� GLVFKDUJHV� RQ� RU�
DGMDFHQW�WR�WKH�VXEMHFW�VLWH�DQG�IRXQG�QR�LQFLGHQWV�RU�UHVSRQVHV�LQ�WKH�)LUH�'HSDUWPHQW�V�GDWDEDVH��0U��
&KHUU��LV�D�ORQJ�WLPH�UHVLGHQW�RI�WKH�7RZQ�RI�5LYHU�%HQG�DQG�ZDV�DEOH�WR�UHFDOO�WKH�VLWH�EHLQJ�XVHG�IRU�
IDUPODQG� LQ� WKH� PLG�����V�� +H� VWDWHG� WKDW� VLQFH� WKHQ�� WKH� VLWH� KDV� EHHQ� YDFDQW� ZLWK� QR� RWKHU� XVH�
WKURXJKRXW�WKH��HDUV���
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&21&/86,216��1��5(&200(1��7,216�

���� 5(&2�1,�(��(19,5210(17�/�&21�,7,216�

�
7KLV� VHFWLRQ� FRQWDLQV� IXOO� GHVFULSWLRQV� RI� DQ�� UHFRJQL]HG� HQYLURQPHQWDO� FRQGLWLRQV� �5(&�� WKDW� KDYH�
EHHQ�LGHQWLILHG�DV�D�UHVXOW�RI�WKH�5L�HUV�D����VVR�LD�HV��,����3KDVH�,�(QYLURQPHQWDO�6LWH��VVHVVPHQW�
IRU�WKH�VXEMHFW�VLWH�� �5L�HUV�D����VVR�LD�HV��,����FODVVLILHV�D�FRQGLWLRQ�DV�D�5(&��DV�RSSRVHG�WR�D����
P���P���FRQGLWLRQ��ZKHQ� LW� LV� RQH� WKDW� LQYROYHV�D�FRQGLWLRQ� IRU�ZKLFK�� LQ� WKH�RSLQLRQ�RI�5L�HUV�D���
�VVR�LD�HV�� ,����� IXUWKHU� LQYHVWLJDWLRQ� DQG�RU� UHPHGLDWLRQ� LV� UHFRPPHQGHG�� ,Q� DGGLWLRQ� WR� WKH�
GHVFULSWLRQV�RI�FRQGLWLRQ��WKLV�VHFWLRQ�DOVR�FRQWDLQV�D�VWDWHPHQW�RI�WKH�UHFRPPHQGHG�QH[W�VWHS�DFWLRQV�
IRU�DQ��FRQGLWLRQV�WKDW�DUH�GHVFULEHG�LQ�WKH�IROORZLQJ�WDEOHV��
�
(DFK� LGHQWLILHG� FRQGLWLRQ� UHFHLYHV� LWV� RZQ� WDEOH�� DQG� WKDW� WDEOH� ZLOO� FROOHFW� WRJHWKHU� WKH� SDUWLFXODU�
ILQGLQJV� IURP� WKH� ERG�� RI� WKH� UHSRUW� WKDW� KDYH� EHHQ� XVHG� WR� VXSSRUW� 5L�HUV� D��� �VVR�LD�HV�� ,����V�
FRQFOXVLRQ�DV�WR�WKH�SUHVHQFH�RI�D�UHFRJQL]HG�HQYLURQPHQWDO�FRQGLWLRQ���)RU� WKH�EHQHILW�RI�WKH�UHDGHU��
WKH�WDEOHV�DOVR�FRQWDLQ�WKH�VHFWLRQ�QXPEHUV�RI�WKH�ILQGLQJV�FLWHG�LQ�VXSSRUW�RI�WKH�FRQGLWLRQ��

�

&21�,7,21���1���� ,�(17,),(�� &21�,7,21� �33(�56� 72� �(� �� 5(&2�1,�(��
(19,5210(17�/�&21�,7,21�

/2&�7,21�1���

6(&7,21��� &200(176�

1��� 1R�UHFRJQL]HG�HQYLURQPHQWDO�FRQGLWLRQV�DSSHDU�WR�FXUUHQWO��DIIHFW�WKH�VXEMHFW�VLWH��

'(6&5,37,21�2)�&21',7,21��1���

�&7,21�68��(67('��1���

727�/�(67,0�7('�&267�72�&203/(7(�
68��(67('�1(;7�67(3��&7,21��1���

�

���� ���0,�,0,6�&21�,7,21���,6725,&�/�5(&2�1,�(��(19,5210(17�/�
&21�,7,216���1��&21752//(��5(&2�1,�(��(19,5210(17�/�
&21�,7,216�

�
7KLV�VHFWLRQ�FRQWDLQV�GHVFULSWLRQV�RI�GH�PLQLPLV�FRQGLWLRQV��KLVWRULFDO�5(&V��RU�FRQWUROOHG�5(&V�WKDW�
KDYH�EHHQ�LGHQWLILHG�LQ�WKH�5L�HUV�D����VVR�LD�HV��,����3KDVH�,�(QYLURQPHQWDO�6LWH��VVHVVPHQW�IRU�WKH�
VXEMHFW�VLWH���5L�HUV�D����VVR�LD�HV��,����FODVVLILHV�DQ�LVVXH�DV�D����P���P���FRQGLWLRQ��DV�RSSRVHG�WR�D�
5(&��ZKHQ�����LW�LQYROYHV�LVVXHV�WKDW�DSSHDU�WR�SRVH�QR�LPPHGLDWH�RU�LPPLQHQW�WKUHDW�WR�WKH�VXEMHFW�
VLWH��EXW�ZKLFK�RYHU�WLPH��ZLWK�WKH�RFFXUUHQFH�RI�JURXQGZDWHU�PRYHPHQW��GHPROLWLRQ��GLVWXUEDQFH��HWF���
PD��FRPH�WR�SRVH�DQ�DFWXDO�RU�SUHVHQW�5(&�IRU�WKH�VXEMHFW�VLWH�DQG�RU�ZKHQ�����LW�LQYROYHV�DUHDV�WKDW�
FXUUHQWO�� DSSHDU� WR� KDYH� D� QHJOLJLEOH� LPSDFW� RQ� WKH� VXEMHFW� SURSHUW�� DQG� ZKLFK� GR� QRW�� WKHUHIRUH��
UHTXLUH�DGGLWLRQDO�LQYHVWLJDWLRQ�DW� WKLV� WLPH��EXW�RI�ZKLFK�5L�HUV�D����VVR�LD�HV�� ,���� IHHOV� WKH�FOLHQW�



� �

�

5LYHUV�3URMHFW�1R���������� � � ����
�

VKRXOG�EH�PDGH�DZDUH�� �5L�HUV�D����VVR�LD�HV�� ,���� FODVVLILHV�D�KLVWRULFDO�UHFRJQL]HG�HQYLURQPHQWDO�
FRQGLWLRQ� �+5(&�� DV� D� SDVW� UHOHDVH� RI� DQ�� KD]DUGRXV� VXEVWDQFHV� RU� SHWUROHXP� SURGXFWV� WKDW� KDV�
RFFXUUHG�LQ�FRQQHFWLRQ�ZLWK�WKH�SURSHUW��DQG�KDV�EHHQ�DGGUHVVHG�WR�WKH�VDWLVIDFWLRQ�RI�WKH�DSSOLFDEOH�
UHJXODWRU�� DXWKRULW�� RU� PHHWLQJ� XQUHVWULFWHG� XVH� FULWHULD� HVWDEOLVKHG� E�� D� UHJXODWRU�� DXWKRULW���
ZLWKRXW�VXEMHFWLQJ�WKH�SURSHUW��WR�DQ��UHTXLUHG�FRQWUROV����Q�+5(&�LV�OLPLWHG�WR�LQFOXGH�RQO��SDVW�
UHOHDVHV� WKDW� KDYH� EHHQ� DGGUHVVHG� WR� XQUHVWULFWHG� UHVLGHQWLDO� XVH�� 5L�HUV� D��� �VVR�LD�HV�� ,����
FODVVLILHV� D� FRQWUROOHG� UHFRJQL]HG� HQYLURQPHQWDO� FRQGLWLRQ� �&5(&�� DV� D� UHFRJQL]HG� HQYLURQPHQWDO�
FRQGLWLRQ�UHVXOWLQJ�IURP�D�SDVW�UHOHDVH�RI�KD]DUGRXV�VXEVWDQFHV�RU�SHWUROHXP�SURGXFWV�WKDW�KDV�EHHQ�
DGGUHVVHG� WR� WKH� VDWLVIDFWLRQ� RI� WKH� DSSOLFDEOH� DJHQF��� ZLWK� KD]DUGRXV� VXEVWDQFHV� RU� SHWUROHXP�
SURGXFWV�DOORZHG�WR�UHPDLQ�LQ�SODFH�VXEMHFW�WR�WKH�LPSOHPHQWDWLRQ�RI�UHTXLUHG�FRQWUROV����
�
(DFK� LGHQWLILHG� FRQGLWLRQ� UHFHLYHV� LWV� RZQ� WDEOH�� DQG� WKDW� WDEOH� ZLOO� FROOHFW� WRJHWKHU� WKH� SDUWLFXODU�
ILQGLQJV� IURP� WKH� ERG�� RI� WKH� UHSRUW� WKDW� KDYH� EHHQ� XVHG� WR� VXSSRUW�5L�HUV� D��� �VVR�LD�HV�� ,����V�
FRQFOXVLRQ�DV�WR�WKH�SUHVHQFH�RI�WKDW�FRQGLWLRQ���)RU�WKH�EHQHILW�RI�WKH�UHDGHU��WKH�WDEOH�DOVR�FRQWDLQV�WKH�
VHFWLRQ�QXPEHUV�RI�WKH�ILQGLQJV�FLWHG�LQ�VXSSRUW�RI�WKH�FRQGLWLRQ��

�

&21�,7,21���1��� ,�(17,),(��&21�,7,21��33(�56�72��(������0,�,0,6���25�
�,6725,&�/�5(&2�1,�(��(19,5210(17�/�&21�,7,21�

/2&�7,21��1���

6(&7,21��� &200(176�

1��� 7KH�VXEMHFW�VLWH�GRHV�QRW�DSSHDU�WR�EH�DW�ULVN�IURP����P���P���FRQGLWLRQV��RU�KLVWRULFDO�DQG�FRQWUROOHG�UHFRJQL]HG�
HQYLURQPHQWDO�FRQGLWLRQV��

'(6&5,37,21�2)�&21',7,21��1���

�&7,21�68��(67('��1���

�

���� 23,1,21�

�
%DVHG�RQ� WKH� UHYLHZ�RI� WKH� VXEMHFW� VLWH�V�KLVWRU��� WKHUH� LV�QR� UHDVRQ� WR�EHOLHYH�DGYHUVHO��QHJDWLYH�
HQYLURQPHQWDO� LPSDFWV� WR� WKH� LPPHGLDWH� DUHD� ZRXOG� KDYH� UHVXOWHG� IURP� WKH� VXEMHFW� SURSHUW��V�
KLVWRULFDO�RU�FXUUHQW�XVH����
�
,W�LV�RXU�RSLQLRQ�WKH�SURSRVHG�PXQLFLSDO�XVH�RI�WKH�SURSHUW��ZLOO�QRW�EH�QHJDWLYHO��LPSDFWHG���
�

���� &21&/86,216�

�
5LYHUV�FRQGXFWHG�WKLV�3KDVH���(QYLURQPHQWDO��VVHVVPHQW�LQ�JHQHUDO�FRQIRUPDQFH�ZLWK�WKH�VFRSH�
DQG�OLPLWDWLRQV�RI��670�(���������5LYHUV�GLG�QRW�LGHQWLI��HYLGHQFH�RI�UHFRJQL]HG�HQYLURQPHQWDO�
FRQGLWLRQV��%DVHG�RQ�UHYLHZ�RI�WKH�VXEMHFW�VLWH�V�KLVWRU��DQG�UHFRQQDLVVDQFH�RI�WKH�DUHD��WKHUH�LV�QR�
UHDVRQ�WR�EHOLHYH�DGYHUVHO��QHJDWLYH�HQYLURQPHQWDO�LPSDFWV�WR�WKH�LPPHGLDWH�DUHD�ZRXOG�KDYH�
UHVXOWHG�IURP�WKH�VXEMHFW�SURSHUW��V�KLVWRULFDO�XVHV��
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6(&7,21�����
�

/,0,7�7,216�
�
7R�DFKLHYH�WKH�VWXG��REMHFWLYHV�VWDWHG�LQ�WKLV�UHSRUW��ZH�ZHUH�UHTXLUHG�WR�EDVH�5L�HUV�D����VVR�LD�HV��,����V�FRQFOXVLRQV�DQG�
UHFRPPHQGDWLRQV�RQ�WKH�EHVW�LQIRUPDWLRQ�DYDLODEOH�GXULQJ�WKH�SHULRG�WKH�LQYHVWLJDWLRQ�ZDV�FRQGXFWHG�DQG�ZLWKLQ�WKH�OLPLWV�
SUHVFULEHG� E�� 5L�HUV� D��� �VVR�LD�HV�� ,����V� FOLHQW� LQ� WKH� FRQWUDFW�DXWKRUL]DWLRQ� DJUHHPHQW� DQG� VWDQGDUG� WHUPV� DQG�
FRQGLWLRQV��
�
5L�HUV�D����VVR�LD�HV��,����V�SURIHVVLRQDO�VHUYLFHV�ZHUH�SHUIRUPHG�XVLQJ�WKDW�GHJUHH�RI�FDUH�DQG�VNLOO�RUGLQDULO��H[HUFLVHG�
E��HQYLURQPHQWDO� FRQVXOWDQWV�SUDFWLFLQJ� LQ� WKLV�RU� VLPLODU� ILHOGV�� �7KH� ILQGLQJV�ZHUH�PDLQO��EDVHG�XSRQ�H[DPLQDWLRQ�RI�
KLVWRULF�UHFRUGV��PDSV��DHULDO�SKRWRJUDSKV��DQG�JRYHUQPHQWDO�DJHQFLHV�OLVWV�� �7KH�KD]DUGRXV�ZDVWH�VLWH� OLVWV�UHSUHVHQWHG�LQ�
WKLV�UHSRUW�UHSUHVHQW�RQO��D�VHDUFK�RI�WKH�VSHFLILF�JRYHUQPHQW�UHFRUGV�DV�OLVWHG�DERYH���,W�VKRXOG�EH�QRWHG�WKDW�JRYHUQPHQWDO�
DJHQFLHV� RIWHQ� GR� QRW� OLVW� DOO� VLWHV� ZLWK� HQYLURQPHQWDO� FRQWDPLQDWLRQ�� WKH� OLVWV� FRXOG� EH� LQDFFXUDWH� DQG�RU� LQFRPSOHWH���
5HFRPPHQGDWLRQV�DUH�EDVHG�RQ�WKH�KLVWRULF�ODQG�XVH�RI�WKH�VXEMHFW�SURSHUW���DV�ZHOO�DV�IHDWXUHV�QRWHG�GXULQJ�WKH�VLWH�ZDON�
DQG� H[DPLQHG� UHFRUGV�� �7KH� DEVHQFH� RI� SRWHQWLDO� JURVV� FRQWDPLQDWLRQ� VRXUFHV�� KLVWRULF� RU� SUHVHQW��GRHV�QRW�QHFHVVDULO��
LPSO��WKDW�WKH�VXEMHFW�SURSHUW��LV�IUHH�RI�DQ��FRQWDPLQDWLRQ���7KLV�UHSRUW�RQO��UHSUHVHQWV�D��GXH�GLOLJHQFH��HIIRUW�DV�WR�WKH�
LQWHJULW�� RI� WKH� VXEMHFW� SURSHUW��� � 1R� ZDUUDQW�� RU� JXDUDQWHH�� H[SUHVVHG� RU� LPSOLHG�� LV� PDGH� DV� WR� WKH� SURIHVVLRQDO�
FRQFOXVLRQV�RU�UHFRPPHQGDWLRQV�FRQWDLQHG�LQ�WKLV�UHSRUW���7KH�OLPLWDWLRQV�FRQWDLQHG�ZLWKLQ�WKLV�UHSRUW�VXSHUVHGH�DOO�RWKHU�
FRQWUDFWV�RU�VFRSHV�RI�ZRUN��LPSOLHG�RU�RWKHUZLVH��H[FHSW�WKRVH�VWDWHG�RU�DFNQRZOHGJHG�KHUHZLWK��
�
7KLV�UHSRUW�LV�QRW�D�OHJDO�RSLQLRQ���,W�GRHV�QRW�QHFHVVDULO��FRPSO��ZLWK�UHTXLUHPHQWV�GHILQHG�LQ�DQ��HQYLURQPHQWDO�ODZ�VXFK�
DV�WKH��LQQRFHQW�ODQGRZQHU�GHIHQVH��RU��GXH�GLOLJHQFH�LQTXLU�����2QO��OHJDO�FRXQVHO�UHWDLQHG�E��WKH�FOLHQW�LV�FRPSHWHQW�WR�
GHWHUPLQH� WKH� OHJDO� LPSOLFDWLRQV� RI� DQ�� LQIRUPDWLRQ�� FRQFOXVLRQV�� RU� UHFRPPHQGDWLRQV� LQ� WKLV� UHSRUW�� � 7KH� FRPSOLDQFH�
VWDWXV��GLVFXVVHG�LQ�6HFWLRQ������LV�QRW�LQWHQGHG�IRU�XVH�DV�D�JXLGH�WR�FRPSOLDQFH�IRU�WKH�SUHVHQW�RZQHU���,WV�LQWHQGHG�XVH�LV�WR�
LGHQWLI��HQYLURQPHQWDO�LPSDLUPHQWV�WR�WKH�VXEMHFW�SURSHUW��DQG�LV�QRW�WR�EH�XVHG�DV�D�JXLGH�WR�WKH�OHJDO�FRPSOLDQFH�WR�DQ��
UHJXODWLRQV�RI�DQ��NLQG��
�
7KH�ILQGLQJV��FRQFOXVLRQV��UHFRPPHQGDWLRQV��DQG�SURIHVVLRQDO�RSLQLRQV�FRQWDLQHG�LQ�WKLV�UHSRUW�KDYH�EHHQ�SUHSDUHG�E��WKH�
VWDII�RI�5L�HUV�D����VVR�LD�HV��,������LQ�DFFRUGDQFH�ZLWK�JHQHUDOO��DFFHSWHG�SURIHVVLRQDO�SUDFWLFHV���
�
7KLV�UHSRUW�GRHV�QRW�DGGUHVV��LQ�DQ��ZD���VHSWLF�V�VWHPV��OHDFK�ILHOGV��VHSWLF�WDQNV��RU�UHODWHG�KHDOWK�KD]DUGV��
�
�OO�DVEHVWRV��OHDG��RU�DQ��RWKHU�VDPSOLQJ�LV�VDPSOHG�LQ�D�JRRG�IDLWK�HIIRUW�E��5L�HUV�D����VVR�LD�HV��,����DVVHVVRUV���6DPSOH�
UHVXOWV�VKRXOG�QRW�EH�FRQVWUXHG�DV�FRQFOXVLYH�DQG�ELQGLQJ�LQ�DQ��ZD�����OO�VDPSOLQJ�FRQGXFWHG�LV�RQO��IRU�WKH�SXUSRVHV�RI�
JHQHUDO�VFUHHQLQJ�DQG�GRHV�QRW�LPSO��WKDW�DOO�PDWHULDOV��ORFDWLRQV��RU�KD]DUGRXV�PDWHULDOV�KDYH�EHHQ�LGHQWLILHG�QRU�ZDV�WKH�
VDPSOLQJ�LQWHQGHG�WR�LGHQWLI��HYHU��LQVWDQFH�RI�WKH�PDWHULDOV�VDPSOHG���1R�LQWHUSUHWDWLRQ�RI�WKH�VDPSOH�UHVXOWV�LV�PDGH�RU�
LPSOLHG���5L�HUV�D����VVR�LD�HV��,����RQO��UHOD�V�WKH�LQIRUPDWLRQ�VXSSOLHG�E��WKH�ODERUDWRU��FRQGXFWLQJ�WKH�DQDO�VLV��
�
7KH�FRS�ULJKW�������RI�WKLV�UHSRUW��RU�GRFXPHQW��LV�KHOG�E��(56���(QYLURQPHQWDO�5HFRUG�6HDUFK����3HUPLVVLRQ�RI�DQG�XVH�RI�
WKLV�UHSRUW��WKH�IRUPDW��DQ��ODQJXDJH�ZLWKLQ��LQ�ZKROH�RU�LQ�SDUW��LV�JUDQWHG�WR�WKH�SXUFKDVHU�RI�WKH�FRUUHVSRQGLQJ�5HF&KHFN�
5HSRUW��VRPHWLPHV�FDOOHG�D�UDGLXV�VHDUFK�UHSRUW��2QH�0LOH�5DGLXV�5HJXODWRU��'DWDEDVH�5HSRUW��RU�RWKHU�VLPLODU� UHSRUWV�
SURGXFHG�E��(56�DQG�WKH�VSHFLILF�VXEMHFW�VLWH�DGGUHVV�DQG�RU�GHVFULSWLRQ����Q��XVH�RI�WKLV�UHSRUW�IRUPDW��DQ��ODQJXDJH�
ZLWKLQ��LQ�ZKROH�RU�SDUW��IRU�DQRWKHU�VSHFLILF�VXEMHFW�VLWH�DGGUHVV�DQG�RU�GHVFULSWLRQ��ZLWKRXW�WKH�LQFOXVLRQ�DQG�RU�SXUFKDVH�
RI�DQ�(56�FRUUHVSRQGLQJ�UHSRUW��LV�VWULFWO��SURKLELWHG�DQG�DQ��YLRODWLRQ�RI�WKLV�FRS�ULJKW�ZLOO��EH�SXUVXHG�WR�WKH�IXOOHVW�
H[WHQW�RI�WKH�ODZ��
�

�
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6800�5��2)�2&&855(1&(6�������������������������������������������������������������������������

327(17,�/��5(�6�2)�&21&(51�&217�0,1�7,21�6800�5���������

��7���6(�2&&855(1&(�6800�5������������������������������������������������������������

6,7(�/2&�7,21�7232�5�3�,&�0�3�����������������������������������������������������������

6,7(�/2&�7,21�0�3������������������������������������������������������������������������������������������

��0,/(�5��,86�675((7�0�3�:�2&&855(1&(6��0�3�������������������������

�����0,/(�5��,86�675((7�0�3�:�2&&855(1&(6��0�3��������������������

�������0,/(�5��,86�675((7�0�3�:��2&&855(1&(6��0�3���������������

��0,/(�7232�5�3�,&�0�3�:�2&&855(1&(6��0�3���������������������������

��(1&���,))(5(1&(6�,1�0�33(��/2&�7,216��0�3������������������������

6800�5��2)���(1&���,))(5(1&(6���������������������������������������������������������

0�33(���,5�3(50,76�:,7��327(17,�/��,63(56,21��0�3�������������

)(0��)/22�3/�,1�0�33,1��������������������������������������������������������������������������
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86�),6����:,/�/,)(�6(59,&(��1�7,21�/�:(7/�1�6�,19(1725�����
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86�),6����:,/�/,)(�6(59,&(��&5,7,&�/����,7�76�����������������������������

)(�(5�/�/�1�6��1��75,��/��5(�6����������������������������������������������������������

)(�(5�/�/�1�6��1��75,��/��5(�6�0�3�.(���������������������������������������

/,67(��2&&855(1&(��(7�,/6���������������������������������������������������������������������

5(&25�6�6285&(6�6(�5&�(�����������������������������������������������������������������������

81�0�33��/(�2&&855(1&(6�����������������������������������������������������������������������
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(�(&87,9(�6800�5��
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�LWH��GGUHVV��
����2OG�3ROORFNVYLOOH�5RDG�
5LYHU�%HQG��1&�������

�OLHQW��URMHFW�1DPH�1�PEHU��
����2/'�32//2&.69,//(�5'�
�����������

�RRUGLQDWHV��
1����������:����������1$'�����
���������������������

�DWH�RI�5HSRUW�
-DQXDU�����������

(5���URMHFW�1�PEHU��
�����������

��EMHFW��LWH�/LVWHG�RQ�WKH�
IROORZLQJ�OLVWV��

1RW�/LVWHG�

��EMHFW��LWH�/LVWHG�DV�0DS�,����
1�$�

��*������0LQ�WH���DG�0DS��
3ROORFNVYLOOH��'DWH�8QDYDLODEOH��

��EMHFW��LWH�/RFDWHG�ZLWKLQ�D�

�RWHQWLDO��UHD�RI��RQFHUQ��

1R�

7RZQVKLS���HFWLRQ�DQG�5DQJH��
(OHFWURQLF�756�LV�XQDYDLODEOH�

�LWH�(OHYDWLRQ��
�IHHW�DERYH�RU�EHORZ�����PHDQ�VHD�
OHYHO��

���

)ORRG��RQH��
��LJLWDO�)ORRG�,QV�UDQFH�5DWH�
0DSV����),50V��

�QO��DYDLODEOH�GLJLWDO�GDWD�LV�SURYLGHG�

3DQHO������������-��(IIHFWLYH�'DWH�����������
(OHFWURQLF�)ORRG��RQH�LQIRUPDWLRQ�,V�1RW�DYDLODEOH��
&KHFN�ZZZ�)(0$�JRY�)RU�PDS��

)LUH�,QV�UDQFH�0DS��RYHUDJH��
7KHUH�PD��EH�FRYHUDJH�RI��RXU�VLWH��

5DGRQ�,QIRUPDWLRQ��
(3$�5DGRQ��RQH�����3UHGLFWHG�DYJ�IRU�FRXQW�������S&L�/��

�HDUFK�5DGL�V�(�SDQVLRQ��L�H��
�,Q�0LOHV��

��
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�RLO�7�SH���
�������RLO���UYH��*HRJUDSKLF�
�DWDEDVH������5*���

�
0DS�8QLW�1DPH��*ROGVERUR�ORDP��ILQH�VDQG����WR���SHUFHQW�VORSHV�
0DS�8QLW�7�SH��&RQVRFLDWLRQ�
'UDLQDJH�&ODVV���'RPLQDQW�&RQGLWLRQ��0RGHUDWHO��ZHOO�GUDLQHG�
*HQHUDO�,QIRUPDWLRQ��)LQH�ORDP���VLOLFHRXV��VXEDFWLYH��WKHUPLF�$TXLF�3DOHXGXOWV�
7RS���0DS�8QLW�&RPSRQHQWV�DUH�EHORZ��LI�DYDLODEOH���
&RPSRQHQW�1DPH��0XFNDOHH��5DLQV��*ROGVERUR�
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D��FDVH�FORVHG��RU��QR�IXUWKHU�DFWLRQ��VWDWXV�DQG�WKHUHIRUH��GR�QRW�OLNHO��SUHVHQW�DQ�HQYLURQPHQWDO�ULVN��



�

�������������� ����������������� 3DJH���� �����������
���������������������������������������������������������������������

�

�����0,/(�5��,86�675((7�0�3�:�2&&855(1&(6��0�3���

�
$OO�SORWWHG�RFFXUUHQFHV�UHSUHVHQW�DSSUR�LPDWH�ORFDWLRQV�EDVHG�RQ�JHRJUDSKLF�LQIRUPDWLRQ�SURYLGHG�E��WKH�UHVSHFWLYH�DJHQF����$FWXDO�ORFDWLRQV�PD��YDU��GXH�WR�QXPHURXV�UHDVRQV�VXFK�DV��WKH�VL�H�RI�
WKH�SURSHUW���DFFXUDF��RI�WKH�SURYLGHG�ORFDWLRQ��DFFXUDF��RI�WKH�VRIWZDUH�XVHG�WR�GHWHUPLQH�WKH�ORFDWLRQ��HWF����FF�UUHQFHV�DUH�VKRZQ�LQ�WKUHH�FRORUV�WR�JLYH�D�YLVXDO�LQGLFDWLRQ�RI�WKH�SRWHQWLDO�ULVN�
RI�WKH�OLVWHG�RFFXUUHQFH�EDVHG�RQ�WKH�W�SH�RI�OLVW�DQG�WKH�FXUUHQW�VWDWXV�RI�WKH�RFFXUUHQFH���2FFXUUHQFHV�VKRZQ�LQ�5(��DUH�ORFDWLRQV�ZLWK�NQRZQ�FRQWDPLQDWLRQ�WKDW�KDYH�QRW�UHFHLYHG�D��FDVH�FORVHG��
RU��QR�IXUWKHU�DFWLRQ��VWDWXV���2FFXUUHQFHV�VKRZQ�LQ��(//�:�KDYH�EHHQ�OLVWHG�E��WKH�UHVSHFWLYH�DJHQF���EXW�GR�QRW�DOZD�V�UHSUHVHQW�DQ�HQYLURQPHQWDO�ULVN���7KH�GHWDLOHG�VWDWXV�LQIRUPDWLRQ�DQG�
GHVFULSWLRQ�RI�WKH�OLVWLQJ�VKRXOG�EH�UHYLHZHG�IRU�IXUWKHU�LQIRUPDWLRQ���2FFXUUHQFHV�VKRZQ�LQ�*5((1�DUH�RFFXUUHQFHV�WKDW�KDYH�DFWLYH�SHUPLWV�RU�KDYH�KDG�FRQWDPLQDWLRQ�LQ�WKH�SDVW�EXW�KDYH�UHFHLYHG�
D��FDVH�FORVHG��RU��QR�IXUWKHU�DFWLRQ��VWDWXV�DQG�WKHUHIRUH��GR�QRW�OLNHO��SUHVHQW�DQ�HQYLURQPHQWDO�ULVN��



������������ ����������������� 3DJH���� �����������
���������������������������������������������������������������������

�������0,/(�5��,86�675((7�0�3�:��2&&855(1&(6��0�3���

$OO�SORWWHG�RFFXUUHQFHV�UHSUHVHQW�DSSUR�LPDWH�ORFDWLRQV�EDVHG�RQ�JHRJUDSKLF�LQIRUPDWLRQ�SURYLGHG�E��WKH�UHVSHFWLYH�DJHQF����$FWXDO�ORFDWLRQV�PD��YDU��GXH�WR�QXPHURXV�UHDVRQV�VXFK�DV��WKH�VL�H�RI�
WKH�SURSHUW���DFFXUDF��RI�WKH�SURYLGHG�ORFDWLRQ��DFFXUDF��RI�WKH�VRIWZDUH�XVHG�WR�GHWHUPLQH�WKH�ORFDWLRQ��HWF����FF�UUHQFHV�DUH�VKRZQ�LQ�WKUHH�FRORUV�WR�JLYH�D�YLVXDO�LQGLFDWLRQ�RI�WKH�SRWHQWLDO�ULVN�
RI�WKH�OLVWHG�RFFXUUHQFH�EDVHG�RQ�WKH�W�SH�RI�OLVW�DQG�WKH�FXUUHQW�VWDWXV�RI�WKH�RFFXUUHQFH���2FFXUUHQFHV�VKRZQ�LQ�5(��DUH�ORFDWLRQV�ZLWK�NQRZQ�FRQWDPLQDWLRQ�WKDW�KDYH�QRW�UHFHLYHG�D��FDVH�FORVHG��
RU��QR�IXUWKHU�DFWLRQ��VWDWXV���2FFXUUHQFHV�VKRZQ�LQ��(//�:�KDYH�EHHQ�OLVWHG�E��WKH�UHVSHFWLYH�DJHQF���EXW�GR�QRW�DOZD�V�UHSUHVHQW�DQ�HQYLURQPHQWDO�ULVN���7KH�GHWDLOHG�VWDWXV�LQIRUPDWLRQ�DQG�
GHVFULSWLRQ�RI�WKH�OLVWLQJ�VKRXOG�EH�UHYLHZHG�IRU�IXUWKHU�LQIRUPDWLRQ���2FFXUUHQFHV�VKRZQ�LQ�*5((1�DUH�RFFXUUHQFHV�WKDW�KDYH�DFWLYH�SHUPLWV�RU�KDYH�KDG�FRQWDPLQDWLRQ�LQ�WKH�SDVW�EXW�KDYH�UHFHLYHG�
D��FDVH�FORVHG��RU��QR�IXUWKHU�DFWLRQ��VWDWXV�DQG�WKHUHIRUH��GR�QRW�OLNHO��SUHVHQW�DQ�HQYLURQPHQWDO�ULVN��



�

�������������� ����������������� 3DJH���� �����������
���������������������������������������������������������������������

�

��0,/(�7232�5�3�,&�0�3�:�2&&855(1&(6��0�3���

�
$OO�SORWWHG�RFFXUUHQFHV�UHSUHVHQW�DSSUR�LPDWH�ORFDWLRQV�EDVHG�RQ�JHRJUDSKLF�LQIRUPDWLRQ�SURYLGHG�E��WKH�UHVSHFWLYH�DJHQF����$FWXDO�ORFDWLRQV�PD��YDU��GXH�WR�QXPHURXV�UHDVRQV�VXFK�DV��WKH�VL�H�RI�
WKH�SURSHUW���DFFXUDF��RI�WKH�SURYLGHG�ORFDWLRQ��DFFXUDF��RI�WKH�VRIWZDUH�XVHG�WR�GHWHUPLQH�WKH�ORFDWLRQ��HWF����FF�UUHQFHV�DUH�VKRZQ�LQ�WKUHH�FRORUV�WR�JLYH�D�YLVXDO�LQGLFDWLRQ�RI�WKH�SRWHQWLDO�ULVN�
RI�WKH�OLVWHG�RFFXUUHQFH�EDVHG�RQ�WKH�W�SH�RI�OLVW�DQG�WKH�FXUUHQW�VWDWXV�RI�WKH�RFFXUUHQFH���2FFXUUHQFHV�VKRZQ�LQ�5(��DUH�ORFDWLRQV�ZLWK�NQRZQ�FRQWDPLQDWLRQ�WKDW�KDYH�QRW�UHFHLYHG�D��FDVH�FORVHG��
RU��QR�IXUWKHU�DFWLRQ��VWDWXV���2FFXUUHQFHV�VKRZQ�LQ��(//�:�KDYH�EHHQ�OLVWHG�E��WKH�UHVSHFWLYH�DJHQF���EXW�GR�QRW�DOZD�V�UHSUHVHQW�DQ�HQYLURQPHQWDO�ULVN���7KH�GHWDLOHG�VWDWXV�LQIRUPDWLRQ�DQG�
GHVFULSWLRQ�RI�WKH�OLVWLQJ�VKRXOG�EH�UHYLHZHG�IRU�IXUWKHU�LQIRUPDWLRQ���2FFXUUHQFHV�VKRZQ�LQ�*5((1�DUH�RFFXUUHQFHV�WKDW�KDYH�DFWLYH�SHUPLWV�RU�KDYH�KDG�FRQWDPLQDWLRQ�LQ�WKH�SDVW�EXW�KDYH�UHFHLYHG�
D��FDVH�FORVHG��RU��QR�IXUWKHU�DFWLRQ��VWDWXV�DQG�WKHUHIRUH��GR�QRW�OLNHO��SUHVHQW�DQ�HQYLURQPHQWDO�ULVN��



�

�������������� ����������������� 3DJH���� �����������
���������������������������������������������������������������������

�

��(1&���,))(5(1&(6�,1�0�33(��/2&�7,216��0�3���
1RWH��2FFXUUHQFHV�RQ�WKLV�PDS�KDYH�DJHQF��SURYLGHG�FRRUGLQDWHV�ZKLFK�GLIIHU�VLJQLILFDQWO��IURP�JHRFRGHG�ORFDWLRQV��

�
7KLV��$*(1&<�',))(5(1&(6�,1�0$33('�/2&$7,216��0$3����� LV�IXOO��SURWHFWHG�DJDLQVW�UHSURGXFWLRQ�LQ�DQ��ZD���VKDSH�RU�IRUP�E��(56�(QYLURQPHQWDO�5HFRUG�6HDUFK��$//�DSSOLFDEOH�ODZV��
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$OO�SORWWHG�RFFXUUHQFHV�UHSUHVHQW�DSSUR�LPDWH�ORFDWLRQV�EDVHG�RQ�JHRJUDSKLF�LQIRUPDWLRQ�SURYLGHG�E��WKH�UHVSHFWLYH�DJHQF��VRXUFH���$FWXDO�ORFDWLRQV�PD��YDU��GXH�WR�QXPHURXV�UHDVRQV�VXFK�DV��
WKH�VL�H�RI�WKH�SURSHUW���DFFXUDF��RI�WKH�SURYLGHG�ORFDWLRQ��DFFXUDF��RI�WKH�VRIWZDUH�XVHG�WR�GHWHUPLQH�WKH�ORFDWLRQ��HWF���3RWHQWLDO�DLU�GLVSHUVLRQ�SOXPHV�DUH�GHSLFWHG�WR�JUDSKLFDOO��VKRZ�WKH�GLUHFWLRQ�
FRQWDPLQDWHV�PD�� WUDYHO�EDVHG�RQ�SUHYDLOLQJ�ZLQG�GDWD�DQG�SURYLGH�D�YLVXDO�VFUHHQLQJ� WRRO�RQO��� �$FWXDO�GLUHFWLRQ�ZLOO�YDU��HVSHFLDOO�� E��VHDVRQ�� �'HSHQGLQJ�RQ�WKH�DFWXDO� FRQWDPLQDWH��DPRXQW�
UHOHDVHG��DQG�RWKHU�YDULDEOHV��WKH�GLVWDQFH�IURP�WKH�VRXUFH�WKH�FRQWDPLQDWH�PD��WUDYHO�FDQ�DQG�ZLOO�YDU����,QWHUSUHWDWLRQ�DQG�UHYLHZ�RI�DOO�WKH�DFWXDO�UHOHYDQW�GDWD�E��DQ�HQYLURQPHQWDO�SURIHVVLRQDO�LV�
UHFRPPHQGHG�EHIRUH�PDNLQJ�DQ��GHFLVLRQV��FRQFOXVLRQV�RU�RWKHUZLVH�EDVHG�RQ�WKH�PDS�GHSLFWLRQV��DLU�GDWD��DQG�SRWHQWLDO�DLU�GLVSHUVLRQ�SOXPHV��
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)/22�3/�,1�0�3�.(��

)/����
��1(� 5,�.�/(�(/�

:,7�,1�����
�(�5�

)/����/�,1��

�(),1(�����
:,7�,1�

���(�,�/�
)/����
����5��
�5(���� �(��5,�7,�1�

����3&7� /RZ�WR�
0RGHUDWH�

1R� 1R� $UHDV�EHWZHHQ�OLPLWV�RI�WKH������HDU�IORRG�
DQG�WKH������HDU�IORRG��RU�FHUWDLQ�DUHDV�
VXEMHFW�WR������HDU�IORRGLQJ�ZLWK�DYHUDJH�
GHSWKV�RI�OHVV�WKDQ�RQH�����IRRW��

��3&7� �LJK� <HV� <HV� $UHDV�ZLWK�D����DQQXDO�FKDQFH�RI�
IORRGLQJ��$OVR��DUHDV�ZKHUH�WKH������HDU�
IORRGLQJ�LV�FRQWDLQHG�ZLWKLQ�FKDQQHO�EDQNV�
DQG�WKH�FKDQQHO�LV�WRR�QDUURZ�WR�VKRZ��WR�
VFDOH��

$� �LJK� <HV� <HV� $UHDV�ZLWK�D����DQQXDO�FKDQFH�RI�IORRGLQJ�
DQG�D�����FKDQFH�RI�IORRGLQJ�RYHU�WKH�OLIH�
RI�D�����HDU�PRUWJDJH��%HFDXVH�GHWDLOHG�
DQDO�VHV�DUH�QRW�SHUIRUPHG�IRU�VXFK�
DUHDV��QR�GHSWKV�RU�EDVH�IORRG�HOHYDWLRQV�
DUH�VKRZQ�ZLWKLQ�WKHVH��RQHV��

$��� �LJK� <HV� <HV� $UHDV�ZLWK�D����DQQXDO�FKDQFH�RI�IORRGLQJ�
WKDW�ZLOO�EH�SURWHFWHG�E��D�)HGHUDO�IORRG�
FRQWURO�V�VWHP�ZKHUH�FRQVWUXFWLRQ�KDV�
UHDFKHG�VSHFLILHG�OHJDO�UHTXLUHPHQWV�

$(� �LJK� <HV� <HV� 7KH�EDVH�IORRGSODLQ�ZKHUH�EDVH�IORRG�
HOHYDWLRQV�DUH�SURYLGHG��$(��RQHV�DUH�
QRZ�XVHG�RQ�QHZ�IRUPDW�),50V�LQVWHDG�RI�
$��$����RQHV��

$�� �LJK� <HV� <HV� $UHDV�ZLWK�D����DQQXDO�FKDQFH�RI�VKDOORZ�
IORRGLQJ��XVXDOO��LQ�WKH�IRUP�RI�D�SRQG��ZLWK�
DQ�DYHUDJH�GHSWK�UDQJLQJ�IURP���WR���IHHW��
7KHVH�DUHDV�KDYH�D�����FKDQFH�RI�
IORRGLQJ�RYHU�WKH�OLIH�RI�D�����HDU�
PRUWJDJH��%DVH�IORRG�HOHYDWLRQV�GHULYHG�
IURP�GHWDLOHG�DQDO�VHV�DUH�VKRZQ�DW�
VHOHFWHG�LQWHUYDOV�ZLWKLQ�WKHVH��RQHV��

$1,�
�$UHD�1RW�
,QFOXGHG��

8QGHWHUPLQHG� 8QNQRZQ� 1R� $Q�DUHD�WKDW�LV�ORFDWHG�ZLWKLQ�D�FRPPXQLW��
RU�FRXQW��WKDW�LV�QRW�PDSSHG�RQ�DQ��
SXEOLVKHG�),50��

$2� �LJK� <HV� <HV� 5LYHU�RU�VWUHDP�IORRG�KD�DUG�DUHDV��DQG�
DUHDV�ZLWK�D����RU�JUHDWHU�FKDQFH�RI�
VKDOORZ�IORRGLQJ�HDFK��HDU��XVXDOO��LQ�WKH�
IRUP�RI�VKHHW�IORZ��ZLWK�DQ�DYHUDJH�GHSWK�
UDQJLQJ�IURP���WR���IHHW��7KHVH�DUHDV�KDYH�
D�����FKDQFH�RI�IORRGLQJ�RYHU�WKH�OLIH�RI�D�
����HDU�PRUWJDJH��$YHUDJH�IORRG�GHSWKV
GHULYHG�IURP�GHWDLOHG�DQDO�VHV�DUH�VKRZQ
ZLWKLQ�WKHVH��RQHV�
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����5��
�5(���� �(��5,�7,�1�

'� 8QGHWHUPLQHG� 8QNQRZQ� 1R� $UHDV�ZLWK�SRVVLEOH�EXW�XQGHWHUPLQHG�
IORRG�KD�DUGV��1R�IORRG�KD�DUG�DQDO�VLV�
KDV�EHHQ�FRQGXFWHG��)ORRG�LQVXUDQFH�
UDWHV�DUH�FRPPHQVXUDWH�ZLWK�WKH�
XQFHUWDLQW��RI�WKH�IORRG�ULVN��

9� �LJK��&RDVWDO�� <HV� <HV� &RDVWDO�DUHDV�ZLWK�D����RU�JUHDWHU�FKDQFH�
RI�IORRGLQJ�DQG�DQ�DGGLWLRQDO�KD�DUG�
DVVRFLDWHG�ZLWK�VWRUP�ZDYHV��7KHVH�DUHDV�
KDYH�D�����FKDQFH�RI�IORRGLQJ�RYHU�WKH�
OLIH�RI�D�����HDU�PRUWJDJH��1R�EDVH�IORRG�
HOHYDWLRQV�DUH�VKRZQ�ZLWKLQ�WKHVH��RQHV�

9(� �LJK��&RDVWDO�� <HV� <HV� &RDVWDO�DUHDV�ZLWK�D����RU�JUHDWHU�FKDQFH�
RI�IORRGLQJ�DQG�DQ�DGGLWLRQDO�KD�DUG�
DVVRFLDWHG�ZLWK�VWRUP�ZDYHV��7KHVH�DUHDV�
KDYH�D�����FKDQFH�RI�IORRGLQJ�RYHU�WKH�
OLIH�RI�D�����HDU�PRUWJDJH��%DVH�IORRG�
HOHYDWLRQV�GHULYHG�IURP�GHWDLOHG�DQDO�VHV�
DUH�VKRZQ�DW�VHOHFWHG�LQWHUYDOV�ZLWKLQ�
WKHVH��RQHV��

;� /RZ�WR�
0RGHUDWH�

1R� 1R� $UHD�RI�PLQLPDO�IORRG�KD�DUG��XVXDOO��
GHSLFWHG�RQ�),50V�DV�DERYH�WKH������HDU�
IORRG�OHYHO��

;�/HYHH� /RZ�WR�
0RGHUDWH�

1R� 1R� $UHDV�SURWHFWHG�E��OHYHHV�IURP�WKH����
DQQXDO�FKDQFH�������HDU��IORRG��

),50� �)ORRG�,QVXUDQFH�5DWH�0DS�
6)+�� �6SHFLDO�)ORRG�+D]DUG��UHD�

�
6)+�V�DUH�GHILQHG�DV�WKH�DUHDV�WKDW�ZLOO�EH�LQXQGDWHG�E��WKH�IORRG�HYHQW�KDYLQJ�D���SHUFHQW�FKDQFH�RI�EHLQJ�HTXDOHG�
RU�H[FHHGHG�LQ�DQ��JLYHQ��HDU��7KH���SHUFHQW�DQQXDO�FKDQFH�IORRG�LV�DOVR�UHIHUUHG�WR�DV�WKH�EDVH�IORRG�RU������HDU�
IORRG��6)+�V�DUH�ODEHOHG�DV�=RQH����=RQH��2��=RQH��+��=RQHV���������=RQH��(��=RQH������=RQH��5��=RQH�
�5��(��=RQH��5��2��=RQH��5���������=RQH��5����=RQH�9��=RQH�9(��DQG�=RQHV�9��9����0RGHUDWH�IORRG�KD]DUG�
DUHDV��ODEHOHG�=RQH�;�DUH�DOVR�VKRZQ�RQ�WKH�),50��DQG�DUH�WKH�DUHDV�EHWZHHQ�WKH�OLPLWV�RI�WKH�EDVH�IORRG�DQG�WKH�����
SHUFHQW�DQQXDO�FKDQFH��RU������HDU��IORRG��7KH�DUHDV�RI�PLQLPDO�IORRG�KD]DUG��ZKLFK�DUH�WKH�DUHDV�RXWVLGH�WKH�6)+��
DQG�KLJKHU�WKDQ�WKH�HOHYDWLRQ�RI�WKH�����SHUFHQW�DQQXDO�FKDQFH�IORRG��=RQH�;��
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86�),6����:,/�/,)(�6(59,&(��1�7,21�/�:(7/�1�6�,19(1725��

$OO�SORWWHG�SRO�JRQV�UHSUHVHQW�DSSUR�LPDWH�ORFDWLRQV�EDVHG�RQ�JHRJUDSKLF�LQIRUPDWLRQ�SURYLGHG�E��WKH�UHVSHFWLYH�DJHQF����$FWXDO�ORFDWLRQV�PD��YDU��GXH�WR�QXPHURXV�UHDVRQV�VXFK�DV��WKH�VL�H�RI�
WKH�SURSHUW���DFFXUDF��RI�WKH�SURYLGHG�ORFDWLRQ��DFFXUDF��RI�WKH�VRIWZDUH�XVHG�WR�GHWHUPLQH�WKH�ORFDWLRQ��HWF��
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86�),6����:,/�/,)(�6(59,&(��&5,7,&�/����,7�76�

$OO�SORWWHG�SRO�JRQV�UHSUHVHQW�DSSUR�LPDWH�ORFDWLRQV�EDVHG�RQ�JHRJUDSKLF�LQIRUPDWLRQ�SURYLGHG�E��WKH�UHVSHFWLYH�DJHQF����$FWXDO�ORFDWLRQV�PD��YDU��GXH�WR�QXPHURXV�UHDVRQV�VXFK�DV��WKH�VL�H�RI�
WKH�SURSHUW���DFFXUDF��RI�WKH�SURYLGHG�ORFDWLRQ��DFFXUDF��RI�WKH�VRIWZDUH�XVHG�WR�GHWHUPLQH�WKH�ORFDWLRQ��HWF��
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)(�(5�/�/�1�6��1��75,��/��5(�6�

$OO�SORWWHG�SRO�JRQV�UHSUHVHQW�DSSUR�LPDWH�ORFDWLRQV�EDVHG�RQ�JHRJUDSKLF�LQIRUPDWLRQ�SURYLGHG�E��WKH�UHVSHFWLYH�DJHQF����$FWXDO�ORFDWLRQV�PD��YDU��GXH�WR�QXPHURXV�UHDVRQV�VXFK�DV��WKH�VL�H�RI�
WKH�SURSHUW���DFFXUDF��RI�WKH�SURYLGHG�ORFDWLRQ��DFFXUDF��RI�WKH�VRIWZDUH�XVHG�WR�GHWHUPLQH�WKH�ORFDWLRQ��HWF���1RWH��2QO��DUHDV�RI�����DFUHV�RU�PRUH�DUH�LQFOXGHG��
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)(�(5�/�/�1�6��1��75,��/��5(�6�0�3�.(��

���5(�,�7,�1� ��0,1,�7(5,1*��*(1���1�0(� �(��5,�7,�1�

%,$� %XUHDX�RI�,QGLDQ�$IIDLUV� 7�SLFDOO��,QGLDQ�5HVHUYDWLRQV�

%/0� %XUHDX�RI�/DQG�0DQDJHPHQW� 7�SLFDOO��3HWUROHXP�5HVHUYHV��5HFUHDWLRQ�
$UHDV��&RQVHUYDWLRQV�$UHDV��DQG�
:LOGHUQHVV�6WXG��$UHDV�

%25� %XUHDX�RI�5HFODPDWLRQ� 7�SLFDOO��5HVHUYRLUV�DQG�/DNHV�

'2'� 'HSDUWPHQW�RI�'HIHQVH� 7�SLFDOO��0LOLWDU��%DVHV�

)6� )RUHVW�6HUYLFH� 7�SLFDOO��1DWLRQDO�)RUHVWV�DQG�:LOGHUQHVV�
$UHDV���

):6� )LVK�DQG�:LOGOLIH�6HUYLFH� 7�SLFDOO��:LOGHUQHVV�DQG�:LOGOLIH�5HIXJHV�

136� 1DWLRQDO�3DUN�6HUYLFH� 7�SLFDOO��1DWLRQDO�3DUNV��1DWLRQDO�
0RQXPHQWV��DQG�1DWLRQDO�3UHVHUYHV�

79$� 7HQQHVVHH�9DOOH��$XWKRULW�� 7�SLFDOO��/DNHV�DQG�5HVHUYRLUV�

2WKHU� 2WKHU� 7�SLFDOO��/DERUDWRULHV��&RUUHFWLRQDO�
)DFLOLWLHV��/DZ�(QIRUFHPHQW�7UDLQLQJ�
)DFLOLWLHV��&RDVW�*XDUG�)DFLOLWLHV��DQG�
6SDFH�&HQWHUV�

7KLV�GDWD�ZDV�RULJLQDOO��GLJLWL]HG�E�� WKH�1DWLRQDO�0DSSLQJ�'LYLVLRQ�EDVHG�RQ�WKH�VHFWLRQDO�PDSV�FRQWDLQHG�LQ� �7KH�
1DWLRQDO��WODV�RI�WKH�8QLWHG�6WDWHV�RI��PHULFD��SXEOLVKHG�E��WKH�86�6�LQ�������7KH�VHFWLRQDO�PDSV�ZHUH�XSGDWHG�
GXULQJ� ���������� DQG� GLJLWL]HG� LQ� WKH� HDUO�� �����V�� 7KH� GDWD� ZHUH� XSGDWHG� LQ� ����� XVLQJ� ������������VFDOH� DQG�
������������VFDOH� %/0� VWDWH� EDVH� PDSV�� 2QO�� IHGHUDO� DQG� ,QGLDQ� ODQG� SRO�JRQV� DQG� DWWULEXWH� LQIRUPDWLRQ� ZHUH�
H[WUDFWHG�IRU�LQFOXVLRQ��,Q�������WRSRORJLFDO�HUURUV�LQWURGXFHG�ZKHQ�WKH�VWDWH�ILOHV�ZHUH�SDQHOHG�ZHUH�FRUUHFWHG��
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5(&25�6�6285&(6�6(�5&�(��

��5(�,�7,�1� ��7����(�)�//1�0(� ��7����(���7(*�5�� ��7����(�
�(7�,/��/,1.�

7�7�/�
/,�7,1*��

$LU�&(�1&� $LU�4XDOLW��&LYLO�3HQDOWLHV� (56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

$LU�1&� $LU�3HUPLWWHG�)DFLOLWLHV� (56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

$67�1&� $ERYHJURXQG�6WRUDJH�7DQNV��DND�
5HJLVWUDWLRQ�RI�$67�V��2LO�7HUPLQDO�

)DFLOLWLHV��

6WDWH�7ULEDO�867� &OLFN�+HUH� 1RQH�)RXQG�

%)�1&� %URZQILHOG�6LWHV��DND�%URZQILHOGV�
3URMHFW�,QYHQWRU���

6WDWH�7ULEDO�%URZQILHOG� &OLFN�+HUH� 1RQH�)RXQG�

%)�7ULEDO�86� �LVWRULFDO�7ULEDO�%URZQILHOGV� )HGHUDO�%URZQILHOG� &OLFN�+HUH� 1RQH�)RXQG�

%)�86� %URZQILHOGV�6LWHV� )HGHUDO�%URZQILHOGV� &OLFN�+HUH� 1RQH�)RXQG�

%LR)XHO�86� %LR�'LHVHO�)XHO� (56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

%URZQILHOG�1&� %URZQILHOG�6LWH�%RXQGDULHV� 6WDWH�7ULEDO�%URZQILHOG� &OLFN�+HUH� 1RQH�)RXQG�

&'/�86 1DWLRQDO�&ODQGHVWLQH�'UXJ�/DE�
5HJLVWHU�

(56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

&(5&/,6�
$UFKLYHG�86�

&(5&/,6�VLWHV�WKDW�KDYH�EHHQ�
DUFKLYHG��

)HGHUDO�&(5&/,6�1)5$3� &OLFN�+HUH� 1RQH�)RXQG�

&(5&/,6�86� &RPSUHKHQVLYH�(QYLURQPHQWDO�
5HVSRQVH��&RPSHQVDWLRQ��DQG�

/LDELOLW��,QIRUPDWLRQ�6�VWHP�

)HGHUDO�&(5&/,6� &OLFN�+HUH� 1RQH�)RXQG�

&RDO�$VK�
'DPV�86�

&RDO�$VK�&RQWDPLQDWHG�6LWHV�DQG�
�D�DUG�'DPV�

(56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

&RDO�$VK�1&� &RDO�$VK�'LVSRVDO�6LWHV� (56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

&RQWUROV�
5&5$�86�

5&5$�,QVWLWXWLRQDO�DQG�(QJLQHHULQJ�
&RQWUROV�6XPPDU���DND�)HGHUDO�

5&5$�ZLWK�&RQWUROV��

)HGHUDO�
,QVWLWXWLRQDO�(QJLQHHULQJ�

&RQWUROV�

&OLFN�+HUH� 1RQH�)RXQG�

&RQWUROV�86� 86�&(5&/$�6LWHV�ZLWK�&RQWUROV��DND�
86�,&�(&��,QVWLWXWLRQDO�(QJLQHHULQJ�
/LVW�&RQWUROV��/DQG�8VH�&RQWUROV��

)HGHUDO�
,QVWLWXWLRQDO�(QJLQHHULQJ�

&RQWUROV�

&OLFN�+HUH� 1RQH�)RXQG�

'&)�*:�1&� 'U��&OHDQLQJ�&RQWDPLQDQW�6RLO�*:�
3OXPHV�

(56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

'&)�1&� 'U��&OHDQLQJ�)DFLOLWLHV� (56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

'HEULV�1&� $FWLYH�'HEULV�6LWHV� (56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

'HEULV�86� �LVWRULFDO�'HEULV�6LWHV� )HGHUDO�6ROLG�:DVWH� &OLFN�+HUH� 1RQH�)RXQG�

'HOLVWHG�13/�
86�

'HOLVWHG�13/�6LWHV� )HGHUDO�'HOLVWHG�13/� &OLFN�+HUH� 1RQH�)RXQG�
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�(7�,/��/,1.�

7�7�/�
/,�7,1*��

'6&$�1&� 'U��&OHDQLQJ�6ROYHQW�&OHDQXS�$FW�
3URJUDP�

(56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

(�&6�1&� (OHFWURQLF�&ROOHFWLRQ�6LWHV���DND�(�
:DVWH�'URS�2II��

6WDWH�7ULEDO�$670�2WKHU�
0HG�

&OLFN�+HUH� 1RQH�)RXQG�

(*5,'�86� (PLVVLRQV���*HQHUDWLRQ�5HVRXUFH�
)DFLOLWLHV��

(56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

(3$�:DWFK�
/LVW�86�

�LVWRULFDO�(3$�:DWFK�/LVW� (56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

(516�86� (PHUJHQF��5HVSRQVH�1RWLILFDWLRQ�
6�VWHP��

)HGHUDO�(516� &OLFN�+HUH� 1RQH�)RXQG�

)$��:�1&� )LQDQFLDO�$VVXUDQFH���D�DUGRXV�
:DVWH�

(56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

)$��:�86� )LQDQFLDO�$VVXUDQFH���D�DUGRXV�
:DVWH�

(56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

)$�6:�1&� )LQDQFLDO�$VVXUDQFH��6ROLG�:DVWH�
)DFLOLWLHV�

(56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

)$�867�1&� )LQDQFLDO�$VVXUDQFH��8QGHUJURXQG�
6WRUDJH�7DQNV�

(56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

)(0$�867�86� �LVWRULFDO�)(0$�8QGHUJURXQG�
6WRUDJH�7DQNV�

)HGHUDO�867� &OLFN�+HUH� 1RQH�)RXQG�

)5&(5&/$�
1&�

)HGHUDO�5HPHGLDWLRQ�6LWHV��)5%�6LWHV� 6WDWH�7ULEDO�&HUFOLV�
(TXLYDOHQW�

&OLFN�+HUH� 1RQH�)RXQG�

)56�86� )DFLOLW��5HJLVWU��,QGH���),1'6��� (56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

)66�1&� )XHO�6HUYLFH�6WDWLRQV� (56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

)776�(1)�86� �LVWRULFDO�),)5$�76&$�7UDFNLQJ�
6�VWHP��)776��(QIRUFHPHQW�$FWLRQV�

)HGHUDO�$670�2WKHU� &OLFN�+HUH� 1RQH�)RXQG�

)776�,163�86� �LVWRULFDO�),)5$�76&$�7UDFNLQJ�
6�VWHP��)776��,QVSHFWLRQV�

(56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

)8'6�86� )RUPHUO��8VHG�'HIHQVH�6LWHV��� (56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

)865$3�86� )RUPHUO��8WLOL�HG�6LWHV�5HPHGLDO�
$FWLRQ�3URJUDP�6LWHV�

(56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

*DV6W�1&� *DV�6WDWLRQV� (56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

�LVW�$)6��86� �LVWRULFDO�$LU�)DFLOLW��6�VWHP�IRU�
&OHDQ�$LU�$FW�VWDWLRQDU��VRXUFHV�

(56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

�LVW�$)6�86� �LVWRULFDO�$LU�)DFLOLW��6�VWHP�IRU�
&OHDQ�$LU�$FW�VWDWLRQDU��VRXUFHV�

(56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

�LVW�$JULFXOWXUH� �LVWRULFDO�5DQFKHV�)DUPV��
/LYHVWRFN�$JULFXOWXUH�

(56�(�FOXVLYH��LVWRULF�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

�LVW�$67�1&� �LVWRULFDO�$ERYHJURXQG�6WRUDJH�
7DQNV�

6WDWH�7ULEDO�867� &OLFN�+HUH� 1RQH�)RXQG�
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�LVW�$XWR�
'HDOHUV�

�LVWRULFDO�$XWR�DQG�7UXFN�'HDOHUV� (56�(�FOXVLYH��LVWRULF�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

�LVW�$XWR�
5HSDLU�

�LVWRULFDO�$XWRPRWLYH�5HSDLU� (56�(�FOXVLYH��LVWRULF�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

�LVW�&(5&/,6�
1)5$3�86�

�LVWRULFDO�&(5&/,6�1)5$3� (56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

�LVW�&(5&/,6�
86�

�LVWRULFDO�&(5&/,6�6LWHV� (56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

�LVW�&KHPLFDO�
0DQXIDFWXULQJ�

�LVWRULFDO�0DQXIDFWXULQJ�DQG�
'LVWULEXWLRQ�RI�&KHPLFDOV��*DVHV��

DQG�RU�6ROLGV�

(56�(�FOXVLYH��LVWRULF�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

�LVW�&KHPLFDO�
6WRUDJH�

�LVWRULFDO�&KHPLFDO��D�DUGRXV�8VH�
6WRUDJH�

(56�(�FOXVLYH��LVWRULF�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

�LVW�&OHDQHUV� �LVWRULFDO�/DXQGU���&OHDQHUV��DQG�'U��
&OHDQLQJ�6HUYLFHV�

(56�(�FOXVLYH��LVWRULF�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

�LVW�
&RQYHQLHQFH�

�LVWRULFDO�&RQYHQLHQFH�6WRUH�ZLWK�
3RVVLEOH�*DV�

(56�(�FOXVLYH��LVWRULF�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

�LVW�'LVSRVDO�
5HF�FOH�

�LVWRULFDO��D�DUGRXV�
'LVSRVDO�5HF�FOH�DQG�'XPSV�:DVWH�

(56�(�FOXVLYH��LVWRULF�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

�LVW�'XPSV�
86�

�LVWRULFDO�'XPSV�,QYHQWRU��RI������ )HGHUDO�6ROLG�:DVWH� &OLFN�+HUH� 1RQH�)RXQG�

�LVW�(516�86� �LVWRULFDO�(PHUJHQF��5HVSRQVH�
1RWLILFDWLRQ�6�VWHP��(516��

(56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

�LVW�),)5$�86� �LVWRULFDO�&DVH�$GPLQLVWUDWLRQ�'DWD�
IURP�1DWLRQDO�&RPSOLDQFH�'DWDEDVH�
�)HGHUDO�,QVHFWLFLGH��)XQJLFLGH��DQG�

5RGHQWLFLGH�$FW��

(56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

�LVW�),1'6�86� �LVWRULFDO�)DFLOLW��,QGH��6�VWHP� (56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

�LVW�)RRG�
3URFHVVRUV�

�LVWRULFDO�)RRG�3URFHVVLQJ�
0DQXIDFWXUHUV�

(56�(�FOXVLYH��LVWRULF�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

�LVW�*XQ�
5DQJHV�

�LVWRULFDO�*XQ�5DQJHV�&OXEV� (56�(�FOXVLYH��LVWRULF�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

�LVW��6,�1&� �LVWRULFDO�,QDFWLYH��D�DUGRXV�6LWHV�
,QYHQWRU��

(56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

�LVW�/)�1&� �LVWRULFDO�/DQGILOOV� 6WDWH�7ULEDO�/DQGILOO�6ROLG�
:DVWH�

&OLFN�+HUH� 1RQH�)RXQG�

�LVW�/867�1&� �LVWRULFDO�,QFLGHQW�5HSRUW� (56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

�LVW�0DFKLQH�
6KRS�

�LVWRULFDO�0DFKLQH�6KRSV��:HOGLQJ��
0DFKLQH�5HSDLU�

(56�(�FOXVLYH��LVWRULF�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�
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�LVW�
0DQXIDFWXULQJ�

�LVWRULFDO�6RXUFHV�86��0DQXIDFWXULQJ� (56�(�FOXVLYH��LVWRULF�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

�LVW�0HWDO�
3ODWLQJ�

�LVWRULFDO�0HWDO�3ODWLQJ� (56�(�FOXVLYH��LVWRULF�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

�LVW�0LQLQJ� �LVWRULFDO�0LQLQJ�2SHUDWLRQV� (56�(�FOXVLYH��LVWRULF�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

�,67�0/76�
86�

�LVWRULFDO�0DWHULDO�/LFHQVLQJ�7UDFNLQJ�
6�VWHP�

(56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

�LVW�0RUWXDULHV� �LVWRULFDO�&UHPDWRULHV�0RUWXDULHV� (56�(�FOXVLYH��LVWRULF�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

�LVW�1&� 3UHYLRXVO��/LVWHG�1RUWK�&DUROLQD�6LWHV� (56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

�LVW�13/�86� �LVWRULFDO�1DWLRQDO�3ULRULW��/LVW� (56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

�LVW�2LO�*DV� �LVWRULFDO�2LO�DQG�*DV�:HOO�5HODWHG�
)DFLOLWLHV�

(56�(�FOXVLYH��LVWRULF�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

�LVW�2LO*DV�
5HILQHUV�

�LVWRULFDO�2LO�*DV�
5HILQHUV�0DQXIDFWXUHUV�3ODQWV�

(56�(�FOXVLYH��LVWRULF�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

�LVW�2WKHU� �LVWRULFDO�(QYLURQPHQWDO�)DFLOLWLHV� (56�(�FOXVLYH��LVWRULF�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

�LVW�3DLQW�
6WRUHV�

�LVWRULFDO�3DLQW�6WRUHV� (56�(�FOXVLYH��LVWRULF�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

�LVW�3HWUROHXP� �LVWRULFDO�3HWUROHXP�5HILQLQJ��
0DQXIDFWXULQJ��&KHPLFDOV�

(56�(�FOXVLYH��LVWRULF�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

�LVW�3RVW�
2IILFHV�

�LVWRULFDO�3RVW�2IILFHV� (56�(�FOXVLYH��LVWRULF�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

�LVW�3ULQWHUV� �LVWRULFDO�3ULQWHUV�DQG�3XEOLVKHUV� (56�(�FOXVLYH��LVWRULF�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

�LVW�5&5,6�86� �LVWRULFDO�(3$�V�5HVRXUFH�
&RQVHUYDWLRQ�DQG�5HFRYHU��$FW�

(56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

�LVW�5HQWDO� �LVWRULFDO�5HQWDO�(TXLSPHQW���<DUGV� (56�(�FOXVLYH��LVWRULF�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

�LVW�59�
'HDOHUV�

�LVWRULFDO�7UDLOHU�DQG�5HFUHDWLRQDO�
9HKLFOH�'HDOHUV�

(56�(�FOXVLYH��LVWRULF�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

�LVW�6DOYDJH� �LVWRULFDO�9HKLFOH�6DOYDJH�<DUGV�RU�
:UHFNHUV�

(56�(�FOXVLYH��LVWRULF�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

�LVW�6HUYLFH�
6WDWLRQV�

�LVWRULFDO�6HUYLFH�6WDWLRQV�9HKLFOH�
)XHOLQJ�

(56�(�FOXVLYH��LVWRULF�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

�LVW�6WDWH�
7UXVW�)XQG�1&�

�LVWRULFDO�6WDWH�7UXVW�)XQG�'DWDEDVH� (56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�
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�LVW�6WHHO�
0HWDOV�

�LVWRULFDO�6WHHO�
0LOOV�0DQXIDFWXUHUV�)RXQGULHV�6PHOWH

UV�

(56�(�FOXVLYH��LVWRULF�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

�LVW�6:)�1&� �LVWRULFDO�,QDFWLYH�DQG�&ORVHG�6ROLG�
:DVWH�)DFLOLWLHV�

(56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

�LVW�7H�WLOH� �LVWRULFDO�7H�WLOH�0LOOV�0DQXIDFWXUHUV� (56�(�FOXVLYH��LVWRULF�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

�LVW�
7UDQVSRUWDWLRQ�

�LVWRULFDO�7UDQVSRUWDWLRQ�)DFLOLWLHV� (56�(�FOXVLYH��LVWRULF�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

�LVW�75,6�86� �LVWRULFDO�7R�LF�5HOHDVH�,QYHQWRU��
6�VWHP�

(56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

�LVW�7UXFNLQJ� �LVWRULFDO�7UXFNLQJ��6KLSSLQJ��
'HOLYHU���DQG�RU�6WRUDJH�

(56�(�FOXVLYH��LVWRULF�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

�LVW�86� �LVWRULFDO�3UHYLRXVO��/LVWHG�)HGHUDO�
6LWHV�

(56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

�LVW�86�(&� �LVWRULFDO�(QJLQHHULQJ�&RQWUROV�6LWHV�
�DND�86�(&��(QJLQHHULQJ�&RQWUROV��

/DQG�8VH�&RQWUROV��

)HGHUDO�
,QVWLWXWLRQDO�(QJLQHHULQJ�

&RQWUROV�

&OLFN�+HUH� 1RQH�)RXQG�

�LVW�86�,&� �LVWRULFDO�6LWHV�ZLWK�,QVWLWXWLRQDO�
&RQWUROV��DND�86�,&��,QVWLWXWLRQDO�

&RQWUROV��/DQG�8VH�&RQWUROV��

)HGHUDO�
,QVWLWXWLRQDO�(QJLQHHULQJ�

&RQWUROV�

&OLFN�+HUH� 1RQH�)RXQG�

�LVW�867�1&� �LVWRULFDO�3HWUROHXP�867�'DWDEDVH� (56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

�LVW�9HKLFOH�
3DUWV�

�LVWRULFDO�9HKLFOH�3DUWV� (56�(�FOXVLYH��LVWRULF�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

�LVW�9HKLFOH�
:DVKLQJ�

�LVWRULFDO�9HKLFOH�7UXFN�:DVKLQJ�
)DFLOLWLHV�

(56�(�FOXVLYH��LVWRULF�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

�LVW�
:DWHU:HOOV�86�

�LVWRULFDO�3XEOLF�&RPPXQLW��:DWHU�
6XSSO��:HOO��HDG�3URWHFWLRQ�

'DWDEDVH�

(56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

�0,6�86� �D�DUGRXV�0DWHULDOV�,QIRUPDWLRQ�
6�VWHP��

)HGHUDO�(PHUJHQF��
5HOHDVH�5HSRUWV�

&OLFN�+HUH� 1RQH�)RXQG�

�:63/�1&� ,QDFWLYH��D�DUGRXV�:DVWH�6LWHV�
3ULRULW��/LVW�

6WDWH�7ULEDO�13/� &OLFN�+HUH� 1RQH�)RXQG�

,&,6�$LU�86� ,QWHJUDWHG�&RPSOLDQFH�,QIRUPDWLRQ�
6�VWHP�IRU�$LU�

(56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

,&,6�)(&�86� ,QWHJUDWHG�&RPSOLDQFH�,QIRUPDWLRQ�
6�VWHP�IRU�)HGHUDO�(QIRUFHPHQW�'DWD�

(56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

,&,6�13'(6�
86�

1DWLRQDO�3ROOXWDQW�'LVFKDUJH�
(OLPLQDWLRQ�6�VWHP��13'(6��

(56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

,&�1&� ,QVWLWXWLRQDO�&RQWUROV�6LWHV��DND�1R�
)XUWKHU�$FWLRQ�6LWHV�ZLWK�5HVWULFWHG�

8VH��

6WDWH�7ULEDO�,QVW�(QJ�
&RQWUROV�

&OLFN�+HUH� 1RQH�)RXQG�
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,�6�1&� ,QDFWLYH��D�DUGRXV�6LWHV� 6WDWH�7ULEDO�&(5&/,6�
(TXLYDOHQW�

&OLFN�+HUH� 1RQH�)RXQG�

/DQGILOOV�1&� $FWLYH�3HUPLWWHG�/DQGILOOV� 6WDWH�7ULEDO�6ROLG�:DVWH� &OLFN�+HUH� 1RQH�)RXQG�

/$67�&ORVHG�
1&�

/HDNLQJ�$ERYHJURXQG�6WRUDJH�7DQNV��
&ORVHG�&DVHV��DND�5HJLRQDO�
$ERYHJURXQG�6WRUDJH�7DQNV��

$ERYHJURXQG�,QFLGHQW�0DQDJHPHQW�
'DWDEDVH��

6WDWH�7ULEDO�/867� &OLFN�+HUH� 1RQH�)RXQG�

/$67�2SHQ�
1&�

/HDNLQJ�$ERYHJURXQG�6WRUDJH�7DQNV��
2SHQ�&DVHV��DND�5HJLRQDO�

$ERYHJURXQG�6WRUDJH�7DQNV��
$ERYHJURXQG�,QFLGHQW�0DQDJHPHQW�

'DWDEDVH��

6WDWH�7ULEDO�/867� &OLFN�+HUH� 1RQH�)RXQG�

/HDG�6PHOWHU�
��86

�LVWRULFDO�/HDG�6PHOWHU�6LWHV� (56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

/HDG�86� /HDG�6PHOWHU�6LWHV� (56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

/,(16�86� 6XSHUIXQG�/LHQV� )HGHUDO�
,QVWLWXWLRQDO�(QJLQHHULQJ�

&RQWUROV�

&OLFN�+HUH� 1RQH�)RXQG�

/023�86� /DQGILOO�0HWKDQH�2XWUHDFK�3URJUDP� (56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

/867�&ORVHG�
1&�

/HDNLQJ�8QGHUJURXQG�6WRUDJH�7DQNV��
&ORVHG�&DVHV��DND�5HJLRQDO�

8QGHUJURXQG�6WRUDJH�7DQNV��,QFLGHQW�
0DQDJHPHQW�'DWDEDVH��

6WDWH�7ULEDO�/867� &OLFN�+HUH� 1RQH�)RXQG�

/867�2SHQ�
1&�

/HDNLQJ�8QGHUJURXQG�6WRUDJH�7DQNV��
2SHQ�&DVHV��DND�5HJLRQDO�

8QGHUJURXQG�6WRUDJH�7DQNV��,QFLGHQW�
0DQDJHPHQW�'DWDEDVH��

6WDWH�7ULEDO�/867� &OLFN�+HUH� 1RQH�)RXQG�

/XVW�7UXVW�1&� /XVW�7UXVW�6LWHV��DND�6WDWH�&OHDQXS�
)XQGV�'DWDEDVH��

(56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

0DQLIHVW��5,� �D�DUGRXV�:DVWH�0DQLIHVW� 6WDWH�7ULEDO�5&5$�
(TXLYDOHQW�

&OLFN�+HUH� 1RQH�)RXQG�

0*3�1&� 0DQXIDFWXUHG�*DV�3ODQWV� (56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

0LOLWDU��%DVHV�
86�

0LOLWDU��%DVH�%RXQGDULHV� (56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

0LQHV�1&� 0LQH�,QYHQWRU�� (56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

0,1(6�86� 0LQHV�0DVWHU�,QGH��)LOH� (56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

0/76�86� 0DWHULDO�/LFHQVLQJ�7UDFNLQJ�6�VWHP� (56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�
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7�7�/�
/,�7,1*��

05'6�86� 0LQHUDO�5HVRXUFHV�'DWD�6�VWHP�
�05'6��

(56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

13'(6�1&� 13'(6�$FWLYH�)DFLOLWLHV�� (56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

13/�86� 1DWLRQDO�3ULRULWLHV�/LVW�� )HGHUDO�13/� &OLFN�+HUH� 1RQH�)RXQG�

13/�86� 13/�%RXQGDULHV� )HGHUDO�13/� &OLFN�+HUH� 1RQH�)RXQG�

3$'6�86� 3&%�5HJLVWUDWLRQ�'DWDEDVH�6�VWHP�� )HGHUDO�$670�2WKHU� &OLFN�+HUH� 1RQH�)RXQG�

3&%�86� 3&%�7UDQVIRUPHUV�� )HGHUDO�$670�2WKHU� &OLFN�+HUH� 1RQH�)RXQG�

3&6�86� �LVWRULFDO�3HUPLW�&RPSOLDQFH�6�VWHP�
IRU�&OHDQ�:DWHU�$FW�

(56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

3URSRVHG�13/�
86�

3URSRVHG�13/�6LWHV� )HGHUDO�13/� &OLFN�+HUH� 1RQH�)RXQG�

3:6�1&� 3XEOLF�:DWHU�6XSSO��:DWHU�6RXUFHV� (56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

5$',1)2�86� 5DGLDWLRQ�,QIRUPDWLRQ�'DWDEDVH�� (56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

5&5$�
&(64*�86�

5HVRXUFH�&RQVHUYDWLRQ�DQG�
5HFRYHU��$FW��&RQGLWLRQDOO��(�HPSW�

6PDOO�4XDQWLW��*HQHUDWRUV��DND�
5&5$�&(64*��

)HGHUDO�5&5$�*HQHUDWRUV� &OLFN�+HUH� 1RQH�)RXQG�

5&5$�&25�
86�

5HVRXUFH�&RQVHUYDWLRQ�DQG�
5HFRYHU��$FW����&RUUHFWLYH�$FWLRQV�

�DND�5&5$�&255$&76��

)HGHUDO�5&5$�
&255$&76�

&OLFN�+HUH� 1RQH�)RXQG�

5&5$�/4*�
86�

5HVRXUFH�&RQVHUYDWLRQ�DQG�
5HFRYHU��$FW��/DUJH�4XDQWLW��
*HQHUDWRUV��DND�5&5$�/4*��

)HGHUDO�5&5$�*HQHUDWRUV� &OLFN�+HUH� 1RQH�)RXQG�

5&5$�121�
86�

5HVRXUFH�&RQVHUYDWLRQ�DQG�
5HFRYHU��$FW��1RQ��D�DUGRXV�

*HQHUDWRUV��DND�5&5$�1RQ��D���
5&5$�1RQ*HQ��5&5$�1R�ORQJHU�

5HJXODWHG��

)HGHUDO�5&5$�*HQHUDWRUV� &OLFN�+HUH� 1RQH�)RXQG�

5&5$�64*�
86�

5HVRXUFH�&RQVHUYDWLRQ�DQG�
5HFRYHU��$FW��6PDOO�4XDQWLW��
*HQHUDWRUV��DND�5&5$�64*��

)HGHUDO�5&5$�*HQHUDWRUV� &OLFN�+HUH� 1RQH�)RXQG�

5&5$�76')�
86�

5HVRXUFH�&RQVHUYDWLRQ�DQG�
5HFRYHU��$FW����7UHDWPHQW��6WRUDJH��
DQG�'LVSRVDO�)DFLOLWLHV��DND�5&5$�

76'��5&5$�76')��

)HGHUDO�5&5$�QRQ�
&255$&76�76'�

&OLFN�+HUH� 1RQH�)RXQG�

5)*�/DE�86� 5HIRUPXODWHG�*DVROLQH��5)*��� (56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

503�86� 5LVN�0DQDJHPHQW�3ODQV� (56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

52'�86� 5HFRUGV�RI�'HFLVLRQ�� (56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�
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6$$�
$JUHHPHQWV�

86�

6LWHV�ZLWK�6XSHUIXQG�$OWHUQDWLYH�
$SSURDFK�$JUHHPHQWV�

)HGHUDO�$670�2WKHU� &OLFN�+HUH� 1RQH�)RXQG�

6':,6�86� 6DIH�'ULQNLQJ�:DWHU�,QIRUPDWLRQ�
6�VWHP�

(56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

6RXWK�(DVW�
&RDO$VK�6&�

&RDO�$VK�3RQG�%RXQGDULHV� (56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

6SLOOV�1&� ,QFLGHQW�6SLOO�'DWD��DND�,QFLGHQW�
6XPPDU��/LVW��

(PHUJHQF��5HOHDVH�
5HSRUWV�

&OLFN�+HUH� 1RQH�)RXQG�

6676�86� 6HFWLRQ���7UDFNLQJ�6�VWHP� (56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

67&�1&� 6FUDS�7LUH�&ROOHFWLRQ�&HQWHUV� (56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

67��1&� 6FUDS�7LUH��DXOHUV� (56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

6WRUPZDWHU�1&� 6WRUPZDWHU�3HUPLWV� (56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

6:)�1&� 6ROLG�:DVWH�3HUPLWWHG�)DFLOLWLHV� 6WDWH�7ULEDO�/DQGILOO�6ROLG�
:DVWH�

&OLFN�+HUH� 1RQH�)RXQG�

6:/)�86� 6ROLG�:DVWH�)DFLOLWLHV� )HGHUDO�6ROLG�:DVWH� &OLFN�+HUH� 1RQH�)RXQG�

6:5&<�1&� 5HF�FOLQJ�)DFLOLWLHV�'DWDEDVH��DND�
5HF�FOLQJ�&HQWHU�/LVWLQJ��

6WDWH�7ULEDO�$670�2WKHU�
0HG�

&OLFN�+HUH� 1RQH�)RXQG�

7ULEDO�$LU�86� 7ULEDO�$LU�3HUPLWWHG�)DFLOLWLHV� (56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

7ULEDO�/867�
&ORVHG�5HJ��

7ULEDO�/HDNLQJ�8QGHUJURXQG�6WRUDJH�
7DQNV��5HJLRQ����&ORVHG�&DVHV��DND�

,QGLDQ�/867��

)HGHUDO�/867� &OLFN�+HUH� 1RQH�)RXQG�

7ULEDO�/867�
&ORVHG�5HJ��

7ULEDO�/HDNLQJ�8QGHUJURXQG�6WRUDJH�
7DQNV��5HJLRQ����DND�,QGLDQ�/XVW��

)HGHUDO�/867� &OLFN�+HUH� 1RQH�)RXQG�

7ULEDO�/867�
2SHQ�5HJ���

7ULEDO�/HDNLQJ�8QGHUJURXQG�6WRUDJH�
7DQNV��DND�,QGLDQ�/867��

)HGHUDO�/867� &OLFN�+HUH� 1RQH�)RXQG�

7ULEDO�/867�
2SHQ�5HJ��

7ULEDO�/HDNLQJ�8QGHUJURXQG�6WRUDJH�
7DQNV��5HJLRQ����2SHQ�&DVHV��DND�

,QGLDQ�/867��

)HGHUDO�/867� &OLFN�+HUH� 1RQH�)RXQG�

7ULEDO�/867�
2SHQ�5HJ��

7ULEDO�/HDNLQJ�8QGHUJURXQG�6WRUDJH�
7DQNV���5HJLRQ����DND�,QGLDQ�/XVW��

)HGHUDO�/867� &OLFN�+HUH� 1RQH�)RXQG�

7ULEDO�/867�
5HJ��

7ULEDO�/HDNLQJ�8QGHUJURXQG�6WRUDJH�
7DQNV��DND�,QGLDQ�/867��

)HGHUDO�/867� &OLFN�+HUH� 1RQH�)RXQG�

7ULEDO�/867�
5HJ��

7ULEDO�/HDNLQJ�8QGHUJURXQG�6WRUDJH�
7DQNV��5HJLRQ����DND�,QGLDQ�/867��

)HGHUDO�/867� &OLFN�+HUH� 1RQH�)RXQG�

7ULEDO�2',�86� 7ULEDO�2SHQ�'XPS�6LWHV� )HGHUDO�6ROLG�:DVWH� &OLFN�+HUH� 1RQH�)RXQG�
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7ULEDO�867�
5HJ��

7ULEDO�8QGHUJURXQG�6WRUDJH�7DQNV�
�DND�,1',$1�867��

)HGHUDO�867� &OLFN�+HUH� 1RQH�)RXQG�

7ULEDO�867�
5HJ���

7ULEDO�8QGHUJURXQG�6WRUDJH�7DQNV�
�DND�,QGLDQ�867��

)HGHUDO�867� &OLFN�+HUH� 1RQH�)RXQG�

7ULEDO�867�
5HJ��

7ULEDO�8QGHUJURXQG�6WRUDJH�7DQNV�
�DND�,1',$1�867��

)HGHUDO�867� &OLFN�+HUH� 1RQH�)RXQG�

7ULEDO�867�
5HJ��

7ULEDO�8QGHUJURXQG�6WRUDJH�7DQNV��
5HJLRQ����DND�867��

)HGHUDO�867� &OLFN�+HUH� 1RQH�)RXQG�

7ULEDO�867�
5HJ��

7ULEDO�8QGHUJURXQG�6WRUDJH�7DQNV�
�DND�7ULEDO�867��

)HGHUDO�867� &OLFN�+HUH� 1RQH�)RXQG�

7ULEDO�9&3�86� 7ULEDO�9&3� )HGHUDO�7ULEDO�9&3� &OLFN�+HUH� 1RQH�)RXQG�

75,6�����86� �LVWRULFDO�7R�LFV�5HOHDVH�,QYHQWRU��
6�VWHP�

(56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

75,6�����86� 7R�LFV�5HOHDVH�,QYHQWRU��6�VWHP� (56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

75,6���86� �LVWRULFDO�7R�LFV�5HOHDVH�,QYHQWRU��
6�VWHP�

(56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

75,6���86� �LVWRULFDO�7R�LFV�5HOHDVH�,QYHQWRU��
6�VWHP�

(56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

76&$�86� 7R�LFV�6XEVWDQFH�&RQWURO�6LWHV�� (56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

8,&�1&� 8QGHUJURXQG�,QMHFWLRQ�&RQWURO�:HOOV� (56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

8075$�86� �LVWRULFDO�8UDQLXP�0LOO�7DLOLQJV�
5HPHGLDO�$FWLRQ�6LWHV�

(56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

86*6�
:DWHUZHOOV�86�

*URXQG�:DWHU�6LWH�,QYHQWRU�� (56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

867�1&� 8QGHUJURXQG�6WRUDJH�7DQNV��DND�
5HJLVWHUHG�7DQNV�'DWDEDVH��

6WDWH�7ULEDO�867� &OLFN�+HUH� 1RQH�)RXQG�

9DSRU�
,QWUXVLRQV�86�

9DSRU�,QWUXVLRQ�'DWDEDVH� (56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

9&3�1&� 9ROXQWDU��&OHDQXS�3URJUDP�6LWHV�
�DND�9ROXQWDU��5HPHGLDO�$FWLRQ�6LWHV��
5HVSRQVLEOH�3DUW��9ROXQWDU��$FWLRQ�

6LWHV��

6WDWH�7ULEDO�9ROXQWDU��
&OHDQXS�6LWHV�

&OLFN�+HUH� 1RQH�)RXQG�

:DWHU�&(�1&� :DWHU�&RPSOLDQFH�DQG�(QIRUFHPHQW� (56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�

:HOOV�1&� 1RUWK�&DUROLQD�:HOOV� (56�6XSSOHPHQWDO�*RYW�
6RXUFHV�

&OLFN�+HUH� 1RQH�)RXQG�
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81�0�33��/(�2&&855(1&(6�
�
7KH�IROORZLQJ�RFFXUUHQFHV�ZHUH�QRW�PDSSHG�SULPDULO��GXH�WR�LQFRPSOHWH�RU�LQDFFXUDWH�DGGUHVV�LQIRUPDWLRQ���$OO�RI�WKH�IROORZLQJ�RFFXUUHQFHV�ZHUH�GHWHUPLQHG�WR�
VKDUH�WKH�VDPH��LS�FRGH�DV�WKH�DUHD�VHDUFKHG���*HQHUDO�VWDWXV�LQIRUPDWLRQ�LV�JLYHQ�ZLWK�HDFK�RFFXUUHQFH�DORQJ�ZLWK�DQ��DGGUHVV�LQIRUPDWLRQ�HQWHUHG�E��WKH�
DJHQF��UHVSRQVLEOH�IRU�WKH�OLVW���

�
�
�

,�� )DFLOLW��1DPH� �GGUHVV� �DWDEDVH� �WDW�V�

1R��XQ�PDSSHG��
VLWHV�UHTXHVWHG��

� � � �
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�,6&/�,0(5��/,0,76��1��/,��,/,7,(6�
�
$OO�RI�WKH�GDWD�SUHVHQWHG�LQ�WKLV�UHSRUW�ZDV�JDUQHUHG�IURP�SXEOLF�LQIRUPDWLRQ�PDLQWDLQHG�E��JRYHUQPHQWDO�DJHQFLHV���(����R��������
���R�����������(����FDQQRW�HQVXUH�WKDW�WKH�GDWD��ZKLFK�KDV�EHHQ�HQWHUHG�DQG�PDLQWDLQHG�E��RWKHUV��LV�FRPSOHWH�DQG�RU�DFFXUDWH��
�$Q���DQG�DOO�RPLVVLRQV��HUURUV��QHJOLJHQFH��DFFLGHQWDOO��RU�RWKHUZLVH�ZLWKLQ�WKH�GDWD�UHFHLYHG�E��(���LV�DVVXPHG�WR�EH�FDXVHG�E��
RWKHUV� DQG� (��� FDQQRW� DQG� GRHV� QRW� DVVXPH�� WDNH�� RU� DFNQRZOHGJH� DQ�� OLDELOLW�� ZKDWVRHYHU� IRU� WKHLU� UHVSHFWLYH� GDWD�� � 7KH�
H�WUDSRODWLRQ�RI�WKH�PDSSHG�ORFDWLRQV�LV�EDVHG�VROHO��RQ�WKH�DFFXUDF��RI�WKH�GDWD�SURYLGHG�E��RWKHUV��3ULRU�WR�UHO�LQJ�FRPSOHWHO��RQ�
DQ��PDSSHG�ORFDWLRQ�ZLWKLQ�WKLV�UHSRUW�� LWV�DFFXUDF��VKRXOG�EH�YHULILHG�XVLQJ�RWKHU�PHDQV�VXFK�DV�IXUWKHU�GRFXPHQWDWLRQ�RU�D�ILHOG�
YLVLW��(��� PDNHV� QR� UHSUHVHQWDWLRQ�� ZDUUDQW�� RU� JXDUDQW��� H�SUHVV� RU� LPSOLHG� UHJDUGLQJ� WKH� DFFXUDF�� RI� WKH� GDWD� HQWHUHG� DQG�
PDLQWDLQHG�E��RWKHUV�RU�WKH�VXLWDELOLW��RI�WKH�GDWD�UHFHLYHG�IURP�RWKHUV�LQ�WKLV�UHSRUW�IRU�D�FHUWDLQ�WDVN�RU�LQWHUSUHWDWLRQ��
�
7KH�GDWD�SUHVHQWHG�LQ�WKLV�UHSRUW�VKRXOG�RQO��EH�LQWHUSUHWHG�E��DQ�H�SHULHQFHG�HQYLURQPHQWDO�SURIHVVLRQDO��DV�SHU�(3$�GHILQLWLRQ��
WKDW� FRPSOHWHO�� XQGHUVWDQGV� WKH� SRWHQWLDO� LQDFFXUDF�� RI� WKH� GDWD� GHULYHG� IURP� RWKHUV�� WKH� SRVVLEOH� H�LVWHQFH� RI� FRQWDPLQDWHG�
RFFXUUHQFHV� WKDW�KDYH�QRW�EHHQ� OLVWHG��DQG� WKH�SRVVLELOLW�� WKDW� WKH�JRYHUQPHQWDO� GDWDEDVH�PLVUHSUHVHQWV� WKH�DFWXDO�VWDWXV� RI�DQ�
RFFXUUHQFH�RU�OLVWLQJ��3ULRU�WR�UHO�LQJ�FRPSOHWHO��RQ�DQ��RI�WKH�GDWD�ZLWKLQ�WKLV�UHSRUW��DQ�HQYLURQPHQWDO�SURIHVVLRQDO�VKRXOG�YHULI��
WKH� DFFXUDF�� RI� WKH� LQIRUPDWLRQ�SUHVHQWHG� XQOHVV� RQH�RI�(56�V� (QYLURQPHQWDO�3URIHVVLRQDOV�KDV� LQWHUSUHWHG� WKH� GDWD�DQG�RU�
UHSRUW��
�
,W� LV� LPSRUWDQW� WKDW� WKH� UHDGHU�DQG�RU� HQG� XVHU� RI� WKLV� LQIRUPDWLRQ� UHDOL�H� WKDW� WKH� GDWD�JDWKHUHG� KDV�QRW� EHHQ� YHULILHG� IRU� LWV�
DFFXUDF��RU�FRPSOHWHQHVV�LQ�DQ��ZD��E��(�����:LWK�ELOOLRQV�RI�UHFRUGV��WKLV�LV�DQ�LPSRVVLEOH�WDVN�IRU�DQ��&RPSDQ���$V�PXFK�DV�
SRVVLEOH��WKH�GDWD�LV�SUHVHQWHG�XQFKDQJHG�DQG�XQDOWHUHG�WR�UHSUHVHQW�WKH�DFWXDO�GDWD�SURGXFHG�E��WKHVH�DJHQFLHV���7KLV�LQVXUHV�
WKH�LQWHJULW��RI�WKH�GDWD�IRU�WKH�HQG�XVHU��
�
(���GRHV�KRZHYHU�VWDQG�EHKLQG�LWV�UHSUHVHQWDWLRQ�RI�WKH�GDWD��DQ��PDQXDOO��SORWWHG�RFFXUUHQFHV��DQ��ULVN�GHWHUPLQDWLRQV�DQG�DOO�
RWKHU�LWHPV�GLUHFWO��XQGHU�LWV�FRQWURO���7KLV�UHSRUW�GRHV�FRPSO���DV�IDU�DV�WKH�GDWD�LV�UHDVRQDEO��DVFHUWDLQDEOH�DV�RXWOLQHG�LQ�ERWK�WKH�
IROORZLQJ�VWDQGDUGV��ZLWK�VHFWLRQ�������RI�$670�����������6WDQGDUG�(QYLURQPHQWDO�5HFRUG�6RXUFHV�DQG�(3$�V����&)5�3DUW������
$OO� $SSURSULDWH� ,QTXLULHV�� � �(��� GRHV� HQVXUH� WKDW� WKH� GDWD� LV� DFFXUDWHO�� UHSURGXFHG� IURP� WKH� RULJLQDO� VRXUFH��(��� EDFNV� WKH�
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Complete

River Bend

The Division of Water Resources (DWR) provides the data contained w ithin this Local Water Supply Plan (LWSP) as a courtesy and service to our
customers. DWR staff  does not f ield verify data. Neither DWR, nor any other party involved in the preparation of this LWSP attests that the data is
completely free of errors and omissions. Furthermore, data users are cautioned that LWSPs labeled PROVISIONAL have yet to be review ed by DWR
staf f. Subsequent review  may result in signif icant revision. Questions regarding the accuracy or limitations of usage of this data should be directed to
the w ater system and/or DWR.

1. System Information

Contact Inform ation

Water System Name: River Bend PWSID: 04-25-113

Mailing Address: 45 Shoreline Drive
River Bend, NC 28562

Ow nership: Municipality

Contact Person: Brandon Mills Title: Public Works Director

Phone: 252-638-3540 Cell/Mobile: 252-617-2893

Distribution System

Line Type Size Range (Inches) Estimated % of lines

Ductile Iron 6-8 2.00 %

Polyvinyl Chloride 2-8 98.00 %

What are the estimated total miles of  distribution system lines?   19 Miles

How  many feet of distribution lines w ere replaced during 2022?   0 Feet

How  many feet of new  w ater mains w ere added during 2022?   0 Feet

How  many meters w ere replaced in 2022?   673

How  old are the oldest meters in this system?   22 Year(s)

How  many meters for outdoor w ater use, such as irrigation, are not billed for sew er services?   6

What is this system's finished w ater storage capacity?   0.4000 Million Gallons

Has w ater pressure been inadequate in any part of  the system since last update? Line breaks that were repaired quickly should not be included.   No

Programs

Does this system have a program to w ork or f lush hydrants?   Yes, Annually

Does this system have a valve exercise program?   Yes, Annually

Does this system have a cross-connection program?   Yes

Does this system have a program to replace meters?   Yes

Does this system have a plumbing retrof it program?   No

Does this system have an active w ater conservation public education program?   Yes

Does this system have a leak detection program?   No

Water Conservation

What type of  rate structure is used?   Uniform

How  much reclaimed w ater does this system use?   0.0000 MGD   For how  many connections?   0

Does this system have an interconnection w ith another system capable of  providing w ater in an emergency?   No

2. Water Use Information



Service Area

Sub-Basin(s) % of  Service Population

Trent River (10-3) 100 %

County(s) % of Service Population

Craven 100 %

What w as the year-round population served in 2022?   2,703

Has this system acquired another system since last report?   No

Water Use by Type

Type of Use
Metered

Connections
Metered

Average Use (MGD)
Non-Metered
Connections

Non-Metered
Estimated Use (MGD)

Residential 1,477 0.1420 0 0.0000

Commercial 14 0.0180 0 0.0000

Industrial 0 0.0000 0 0.0000

Institutional 1 0.0100 0 0.0000

How  much w ater w as used for system processes (backw ash, line cleaning, f lushing, etc.)?   0.0700 MGD

3. Water Supply Sources

Monthly Withdraw als & Purchases

Average Daily
Use (MGD)

Max Day
Use (MGD)

Average Daily
Use (MGD)

Max Day
Use (MGD)

Average Daily
Use (MGD)

Max Day
Use (MGD)

Jan 0.2801 0.4650 May 0.2979 0.6850 Sep 0.2835 0.4450

Feb 0.2648 0.4070 Jun 0.3238 0.6160 Oct 0.2923 0.4860

Mar 0.2721 0.4270 Jul 0.2739 0.3710 Nov 0.2519 0.3870

Apr 0.3021 0.7030 Aug 0.2762 0.3930 Dec 0.2812 0.4840

Ground Water Sources

Name or
Number

Average Daily Withdraw al
(MGD) Max Day Withdraw al

(MGD)

12-Hour
Supply
(MGD)

CUA
Reduction

Year
Off line

Use
Type

MGD Days Used

1 0.1491 356 0.3870 0.3675 CUA0 Regular

2 0.0518 360 0.1200 0.2625 CUA0 Regular

3 0.0871 364 0.2620 0.3675 CUA0 Regular

Ground Water Sources (continued)

Name or Number Well Depth (Feet)
Casing Depth

(Feet)

Screen Depth (Feet)
Well Diameter (Inches) Pump Intake Depth (Feet) Metered?

Top Bottom

1 105 77 105 8 85 Yes

2 110 81 110 6 65 Yes

3 103 90 103 8 85 Yes

Are ground w ater levels monitored?   Yes, Monthly

Does this system have a w ellhead protection program?   Yes

Water Treatm ent Plants

Plant Name
Permitted Capacity

(MGD)
Is Raw  Water Metered? Is Finished Water Ouput Metered? Source

River Bend WTP 0.3500 Yes No Well #3

River Bend WTP 0.6000 Yes No Wells 1 and 2

Did average daily w ater production exceed 80% of approved plant capacity for f ive consecutive days during 2022?  No

    If  yes, w as any w ater conservation implemented?  

Did average daily w ater production exceed 90% of approved plant capacity for f ive consecutive days during 2022?  No



    If  yes, w as any w ater conservation implemented?  

Are peak day demands expected to exceed the w ater treatment plant capacity in the next 10 years?  No

4. Wastewater Information

Monthly Discharges

Average Daily
Discharge (MGD)

Average Daily
Discharge (MGD)

Average Daily
Discharge (MGD)

Jan 0.1300 May 0.1230 Sep 0.1230

Feb 0.1210 Jun 0.1350 Oct 0.1260

Mar 0.1270 Jul 0.1360 Nov 0.1110

Apr 0.1370 Aug 0.1180 Dec 0.1170

How  many sew er connections does this system have?   930

How  many w ater service connections w ith septic systems does this system have?   497

Are there plans to build or expand w astew ater treatment facilities in the next 10 years?   No

Wastew ater Perm its

Permit
Number

Type
Permitted
Capacity
(MGD)

Design
Capacity
(MGD)

Average Annual
Daily Discharge

(MGD)

Maximum Day
Discharge

(MGD)

Receiving
Stream

Receiving Basin

NC0030406 WWTP 0.3300 0.3300 0.1090 0.3160 Trent River
Trent River (10-
3)

NC0086797 WTP 0.0270 0.0270 0.0170 0.0260 Plantation Canal
Trent River (10-
3)

5. Planning

Projections

2022 2030 2040 2050 2060 2070

Year-Round Population 2,703 2,709 2,736 2,796 2,883 2,994

Seasonal Population 0 0 0 0 0 0

Residential 0.1420 0.1421 0.1435 0.1466 0.1512 0.1570

Commercial 0.0180 0.0200 0.0200 0.0200 0.0200 0.0200

Industrial 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Institutional 0.0100 0.0100 0.0100 0.0100 0.0100 0.0100

System Process 0.0700 0.0700 0.0700 0.0700 0.0700 0.0700

Unaccounted-for 0.0434 0.0420 0.0422 0.0428 0.0436 0.0447

Dem and v/s Percent of Supply



2022 2030 2040 2050 2060 2070

Surface Water Supply 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Ground Water Supply 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Purchases 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Future Supplies 0.0000 0.0000 0.0000 0.0000 0.0000

Total Available Supply (MGD) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Service Area Demand 0.2834 0.2841 0.2857 0.2894 0.2948 0.3017

Sales 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Future Sales 0.0000 0.0000 0.0000 0.0000 0.0000

Total Demand (MGD) 0.2834 0.2841 0.2857 0.2894 0.2948 0.3017

Demand as Percent of  Supply 0% 0% 0% 0% 0% 0%

The purpose of the above chart is to show  a general indication of how  the long-term per capita w ater demand changes over time. The per capita w ater

demand may actually be dif ferent than indicated due to seasonal populations and the accuracy of  data submitted. Water systems that have calculated long-

term per capita w ater demand based on a methodology that produces dif ferent results may submit their information in the notes f ield.

Your long-term w ater demand is 53 gallons per capita per day. What demand management practices do you plan to implement to reduce the per capita w ater

demand (i.e. conduct regular w ater audits, implement a plumbing retrof it program, employ practices such as rainw ater harvesting or reclaimed w ater)? If

these practices are covered elsew here in your plan, indicate w here the practices are discussed here.    

Are there other demand management practices you w ill implement to reduce your future supply needs?   

What supplies other than the ones listed in future supplies are being considered to meet your future supply needs?  

How  does the w ater system intend to implement the demand management and supply planning components above? 

Additional Information

Has this system participated in regional w ater supply or w ater use planning?  No

What major w ater supply reports or studies w ere used for planning?  

Please describe any other needs or issues regarding your w ater supply sources, any w ater system def iciencies or needed improvements (storage,

treatment, etc.) or your ability to meet present and future w ater needs. Include both quantity and quality considerations, as w ell as financial, technical,

managerial, permitting, and compliance issues:   

The Division of Water Resources (DWR) provides the data contained w ithin this Local Water Supply Plan (LWSP) as a courtesy and service to our
customers. DWR staff  does not field verify data. Neither DWR, nor any other party involved in the preparation of this LWSP attests that the data is
completely free of errors and omissions. Furthermore, data users are cautioned that LWSPs labeled PROVISIONAL have yet to be review ed by DWR
staf f . Subsequent review  may result in signif icant revision. Questions regarding the accuracy or limitations of usage of this data should be directed to
the w ater system and/or DWR.
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Craven County Geographic Information System

Craven County does NOT warrant the information shown on this page and
should be used ONLY for tax assessments purposes. Page generated on 9/15/2024 at 7:44:48 PM

PARCEL ID : 8-200 -29000
Owner : RIVER BEND-TOWN OF

Mailing Address : 45 SHORELINE DR NEW BERN, NC 28562

Address of Property : PLANTATION DR

Subdivision :

Property Description : TRACT 2 SURVEY FOR TOWN OF RIVER BEND WATER TREATMENT PLANT

Assessed Acreage : 4.24

Deed Book Page : 3801 0554 Deed Recording Date : 6 7 2024

Land Value : $43,920 Recorded Survey : J - 85 - A

Total Improvement(s)
Value :

$0 Life Estate Deed :

Total Assessed Value : $43,920 Estate File Year-E-Folder :

Number of Improvements: 0 Tax Exempt : Yes

City Name : RIVER BEND Fire Tax District :

Drainage District : Lot Dimension :

Special District : Land Use :

VACANT - TRACT
SUITABLE FOR
RESIDENTIAL
DEVELOPMENT

Recent Sales Information

Sale Date
Deed

Seller Name Buyer Name Type of Sale
Sale
Price

6/7/2024
3801-0554

BROWN, WELDON JR & BROWN,
NAQUELDON

RIVER BEND-
TOWN OF

MULTI-PARCEL SALE-2 OR
MORE PA

$170,000

Buildings or improvements where not found on this parcel.





 

  
 

 
 
 
 

July 1, 2024 
Mr. Delane Jackson, Town Manager 
Town of River Bend 
45 Shoreline Drive 
River Bend, NC 28562 

Subject: REVISED Letter of Intent to Fund 
S.L. 2023-134 Appropriations Act Directed Project  
Water Treatment Improvements 
DWI Project No.: SRP-D-134-0033 

 
Dear Mr. Jackson:  
 
The Division of Water Infrastructure (Division) has received your Request for Funding for the 
aforementioned project for up to $9,252,105 from the Drinking Water/Wastewater State Reserve as 
established in Session Law (S.L.) 2023-134 and amended in S.L. 2024-1 (hereinafter referred to simply as 
S.L. 2023-134). Projects funded from the State Reserve must meet applicable State laws and guidance for 
expenditure of these funds.  The following table shows total S.L. 2023-134 appropriations for your local 
government excluding the Department’s administrative fee as amended in S.L. 2024-1, awarded projects 
and their funding amounts identified to date, and any remaining unobligated appropriations at the time of 
this letter.  

 
S.L. 2023-134 Appropriations Act Approved Projects 

S.L. 2023-134 Approved Projects for S.L. 2023-134 Section 12.2.(e) Line # 151 Appropriation 
Appropriated Funds Available for Projects 
(excluding administrative costs) 

 $9,252,105 

Project Name Project Number Maximum Funding Amount 

Water Treatment Improvements SRP-D-134-0033 $9,252,105 
   

Total Appropriations requested  $9,252,105 

Total Appropriations remaining  $0 

 
 
 
 
 
 
 
 
 
 
 
 



Mr. Delane Jackson, Town Manager 
Town of River Bend 
July 1, 2024 
Page 2 of 3 

  
 

 
The first milestone for this project is the submittal of a bid-and-design package by April 1, 2025. Please 
note that this intent to fund is contingent on meeting all the following milestones:  
 

Milestone Milestone Date* 
Apply for all Necessary Permits** ASAP 
Bid-and-Design/Permit Package Submittal  April 1, 2025 
Bid-and-Design Package Approval August 1, 2025 
Advertise Project, Receive Bids, Submit Bid 
Information, and Receive Authority to Award 

December 1, 2025 

Execute Construction Contract(s) January 31, 2026 
 * Milestone dates only apply to the S.L. 2023-134 portion of funding.  

**An engineering alternatives analysis (EAA) may be required on certain projects. See:  
https://deq.nc.gov/about/divisions/water-resources/water-quality-permitting/npdes-
wastewater/permitting-process 

 
The Division will consider milestone timeline modification including extensions provided that appropriate 
justification for granting extension is provided.  

 
Environmental Review Requirements  
The State Environmental Policy Act exempts projects funded by the State Reserve (such as this project) 
from state-mandated environmental review. Federal requirements may still apply. [North Carolina General 
Statute (NC G.S.) 113A-12.(2).(h)]  

  
Drought Bill Requirements  
In accordance with NC G.S. 143-355.4, a project “for the purpose of extending waterlines or expanding 
water treatment capacity” must document numerous requirements during the review process. You can find 
additional information at the following link: 
ncleg.net/enactedlegislation/statutes/html/bysection/chapter_143/gs_143-355.4.html   
 
Permitting 
The NC Department of Environmental Quality (DEQ) is committed to providing efficient permit processing 
for your S.L. 2023-134 project(s). To better serve you, we would appreciate your assistance in telling us the 
type of DEQ permit(s) you will need and the timeframe of permit application(s) submittal. Please complete 
the online form at the following link: 
https://app.smartsheet.com/b/form/bb0d7d19b4024a548b8d1c97cdad0cd8.   

When applying for a permit(s), attach a copy of this letter to your permit application(s) and denote your 
DWI assigned project number on the permit application if asked. If you do not know the type of permit(s) 
your project may require, we offer a free permit assistance service to address any questions you may have 
about potential permitting requirements, pitfalls, fees, and timelines. If interested, please complete our 
online form at https://deq.nc.gov/permits-rules/permit-assistance-and-guidance/permit-assistance-request-
form. 

 
 



Mr. Delane Jackson, Town Manager 
Town of River Bend 
July 1, 2024 
Page 3 of 3 

  
 

 
Disbursement of Funds: 
These funds will be disbursed to the local government unit after relevant costs are incurred by the local 
government and invoices are submitted to the Division. Up to 15% of the funds available for the project 
may be disbursed after costs are incurred during the pre-construction stage to cover design and planning 
costs. The remainder will be disbursed as invoices for incurred pre-construction and construction costs are 
submitted by the local government during construction, which may be submitted prior to or after paying the 
contractors for the incurred costs. Only costs eligible under NC G.S. 159G may be covered by these funds. 
Projects must be administered in accordance with all applicable federal law and guidance, as well as North 
Carolina statutes. 
 
Electronic Document Submittal: 
Recipients should submit all project documents via the supporting documentation submittal form located at 
https://edocs.deq.nc.gov/Forms/DW-Document-Upload-Form. The use of this form provides more seamless 
document tracking, processing, filing, accessibility, and security via our electronic document repository, 
Laserfiche. The link and a list of frequently asked questions can also be accessed from the Division’s I Have 
Funding page, https://www.deq.nc.gov/about/divisions/water-infrastructure/i-have-funding.  
 
Upon detailed review of the project during the funding process, it may be determined that portions of your 
project are not eligible for funding. If you have any questions concerning this matter or require general 
assistance, please contact the Division’s project manager assigned to your project: Dustin Rhodes, P.E., 
either by telephone at 919.707.3888 or by e-mail at dustin.rhodes@deq.nc.gov.  
 

 
Sincerely, 
 
 
 
 
Shadi Eskaf, Director 
Division of Water Infrastructure 
 
 

 
cc: Delane Jackson, Town Manager, Town of River Bend (manager@riverbendnc.org)  
 Karen Tybush, Rivers & Associates, Inc. (ktybush@riversandassociates.com)  
 Gregory J. Churchill, P.E., Rivers & Associates, Inc. (gchurchill@riversandassociates.com) 
 Dustin Rhodes, P.E. (DWI, via DocuSign) 
 Mark Hubbard, P.E. (DWI, via DocuSign) 
 Administrative Unit (DWI, via DocuSign) 
 LF Project File (COM – LOIF) 
 DWI Agreement ID: 2000073755  



 

 

July 1, 2024 
 

 
Mr. Delane Jackson, Town Manager 
Town of River Bend 
45 Shoreline Drive 
River Bend, NC 28562 
 

SUBJECT: Funding Offer 
Project No. SRP-D-134-0033 
Water Treatment Improvements 

Dear Mr. Jackson: 
 

The Town of River Bend has been approved for funding assistance according to the 
subject funding offer. This offer is made subject to the Assurances and Conditions attached to 
this document. 
 

Upon your acceptance, please submit the following items to the Division, via email at 
DEQ.DWI.FundingOffer@deq.nc.gov: 
 

1. One (1) copy of the original Offer and Acceptance Document executed by the 
Authorized Representative for the project, along with the Conditions and 
Assurances. Retain the other copy for your files.   
 

2.   A resolution adopted by the governing body accepting the funding offer and 
making the applicable Conditions and Assurances contained therein.  (Sample 
copy attached) 

 
3.  Federal Identification Number and Unique Entity ID Number of the Recipient 

(UEID required for federally funded projects) 
 
4. Sales-Tax Certification (attached) 

 
  The Site Certification, a Capital Project Ordinance (or budget ordinance covering the 
project) are due before disbursements begin.  

 
Disbursement requests are to be submitted via Laserfiche at the following link: 

https://edocs.deq.nc.gov/Forms/DW-Document-Upload-Form. A reference copy of the 
Disbursement Request Form (also found on the DWI website) has been enclosed for your 
convenience. 



 

 
On behalf of the Department of Environmental Quality, I am pleased to make this 

funding offer. Should you have any questions concerning this offer of funding, or any of the 
stipulations outlined in this offer package, please contact David Smith at 
david.smith@deq.nc.gov or (919) 707-3885. 

      
Sincerely, 
 

Shadi Eskaf, Director 
Division of Water Infrastructure, NCDEQ 

 
Enclosures: Offer and Acceptance Document  

Assurances & Conditions  
 Federal ID and UEID Number Request Memo 

Resolution to Accept Funding Offer (suggested format)  
Sales-Tax Certification Form 
Disbursement Request Form 
Guidance Document (North Carolina Wastewater Funding Programs Overview)  
Site Certification  
Capital Project Ordinance (Sample) 
 

 
cc:  Delane Jackson, Town Manager, Town of River Bend 

(manager@riverbendnc.org)   
  Karen Tybush, Rivers & Associates, Inc. (ktybush@riversandassociates.com)   
  Gregory J. Churchill, P.E., Rivers & Associates, Inc. 

(gchurchill@riversandassociates.com)    
  Mark Hubbard (Via DocuSign) 

David Smith (Via DocuSign) 
DWI Administrative Unit (Via DocuSign) 
Carrie Short (Via DocuSign) 
Teresa Tripp (Via DocuSign) 

  DEQ.DWI.FundingOffer@deq.nc.gov 
FILE: SRP-134 Project File (COM_LOX) 

  Agreement ID#: 2000073755 
          
           



STATE OF NORTH CAROLINA 
DEPARTMENT OF ENVIRONMENTAL QUALITY 
DIVISION OF WATER INFRASTRUCTURE 

Funding Offer and Acceptance  

Legal Name and Address of Award Recipient  Project Number(s): SRP-D-134-0033 
        
       Assistance Listing Number: N/A  
       Unique Entity ID Number: QMRLTKVN7275  
 
Funding Program 

Drinking Water   
Stormwater  
Wastewater   

 

 

Additional Amount for 
Funding Increases 

Previous Total Total Offered 

State Revolving Fund-Repayable Loan      

State Revolving Fund-Principal Forgiveness                          

State Reserve Loan                      

State Reserve Grant      

State Reserve Earmark (S.L. 2023-134)*    $9,252,105 

American Rescue Plan Act - Choose an item.     

Project Description: 

Total Financial Assistance Offer: $9,252,105 

Total Project Cost:   $9,393,000 
        Estimated Closing Fee**:  $      0  
        For Loans 
        Interest Rate:        -- Per Annum 
        Maximum Loan Term:      -- Years 
* Federal conditions and requirements will also apply to S.L 2023-134 projects co-funded with federal funds. 
** Estimated closing fee calculated based on grant and loan amount. 

Pursuant to North Carolina General Statute 159G:  

· The applicant is eligible under Federal and State law,  

· The project is eligible under Federal and State law, and  

· The project has been approved by the Department of Environmental Quality as having sufficient priority to 
receive financial assistance. 

The Department of Environmental Quality, acting on behalf of the State of North Carolina, hereby offers the financial 
assistance described in this document. 

For The State of North Carolina:  Shadi Eskaf, Director, Division of Water Infrastructure 
     North Carolina Department of Environmental Quality 
  
                 
 Signature        Date 
                                                      
On Behalf of:     Town of River Bend    
Name of Representative in Resolution:         
Title (Type or Print):          

I, the undersigned, being duly authorized to take such action, as evidenced by the attached CERTIFIED COPY OF 
AUTHORIZATION BY THE APPLICANT'S GOVERNING BODY, do hereby accept this Financial Award Offer and will comply 
with the attached Assurances and the Standard Conditions.  
      
                
 Signature        Date 

Town of River Bend 
45 Shoreline Drive 
River Bend, NC 28562 

Water Treatment Improvements 

 



STANDARD CONDITIONS & ASSURANCES FOR STATE RESERVE PROJECTS 
Project Applicant: Town of River Bend   Project Number:  SRP-D-134-0033 

1. The Applicant intends to construct the project or cause it to be constructed to final completion in accordance 
with the Application approved for financial assistance by the Division.  
The recipient acknowledges that in the event a milestone contained in the most recent Clean Water State 
Revolving Fund Intended Use Plan and/or the Letter of Intent to Fund is missed, the Department of Environmental 
Quality will rescind this Funding Offer.  

2. The Applicant is responsible for paying for the costs ineligible for DWI funding.  

3. The construction of the project, including the letting of contracts in connection therewith, conforms to the 
applicable requirements of State and local laws and ordinances. 
 

4. As of the acceptance of this Funding Award Offer, steps A-D in the SRP Guidance will be complete. These 
Assurances, likewise, incorporate the most recent version of the SRP Guidance, and the Applicant hereby certifies 
by accepting this Funding Award Offer that it will adhere to the subsequent steps in the SRP Guidance document. 
The remaining steps generally govern project design, bidding, contracting, inspection, disbursements, closeout 
and repayment.  
 

5. The Applicant will provide and maintain adequate engineering supervision and inspection. 
 

6. The recipient agrees to establish and maintain a financial management system that adequately accounts for 
revenues and expenditures. Adequate accounting and fiscal records will be maintained during the construction of 
the project and these records will be retained and made available for a period of at least three years following 
completion of the project. 

         
7. All SRP funds must be expended solely for carrying out the approved project, and an audit shall be performed in 

accordance with G.S. 159-34. Partial disbursements on this loan will be made promptly upon request, subject to 
adequate documentation of incurred eligible costs, and subject to the recipient’s compliance with the Standard 
Conditions of this Award. The Applicant agrees to make prompt payment to its contractor, and to retain only 
such amount as allowed by North Carolina General Statute.  
 

8. The applicant will expend all of the requisitioned funds for the purpose of paying the costs of the project within 
three (3) banking days following the receipt of the funds from the State.  Please note that the State is not a party 
to the construction contract(s) and the Applicant is expected to uphold its contract obligations regarding timely 
payment.  
 

9. The applicant acknowledges that any loan funds contained in this Funding Offer requires approval from the 
North Carolina Local Government Commission before they can be disbursed.   
 



FEDERAL ID & Unique Entity ID # REQUEST MEMO 

TO:   All Loan and Grant Recipients 

SUBJECT:  Federal Identification Number 

Please be advised that all local government units receiving grant or loan funds from the State of 
North Carolina must supply their Federal Identification Number to this office upon acceptance 
of your loan/grant offer. Therefore,�please�provide�the�information�below�and�return�to�the�
Division�via�email�at�DEQ.DWI.FundingOffer@deq.nc.gov.�

RECIPIENT: 

PROJECT NUMBER: 

FEDERAL IDENTIFICATION NUMBER: 

______________________________________________________________________________ 

UNIQUE ENTITY ID: 
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