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EXECUTIVE SUMMARY
HIGH UNIT COST GRANT APPLICATION
FOR THE STUMPY POINT WATER SYSTEM

Stumpy Point is a community located on the mainland of Dare County. The community is very
rural and has approximately 110 residents. Water quality is very poor with high levels of iron
hardness, color, and total coliform. A Preliminary Engineering Report was prepared in June of
1998 for a potential water system to serve the community. The PER outlined numerous _
scenarios including various water treatment plant locations and distribution systems with and
without fire protection.

A fund application was made to the USDA-Rural Development for a system without fire
protection because it is their policy not to provide systems for fire service. However, the
maximum grant amount obtainable through USDA-Rural Development was 45% and the average
water bill would still be approximately $45.00 per month. Attempts to try to lower the water
bills included mandatory hookups and 5% contingencies. An application was made in December
of 1998 for the Supplemental Grant Program by the Rural Economic Development Center. This
application was also turned down.

Dare County wishes to apply for grant funds through the Clean Water Bond Funds. Sufficient
funds are applied for in grant money to lower the water bills to the $22.54 average rate based on
the threshold for Dare County. Total amount of funds requested is $1,442,000. Attached is a
summary of the total project cost to avoid confusion of all the scenarios presented in the PER.
We have calculated the amount of loan money which could be paid off with the water bills based
on the operation and maintenance cost and 80% participation (96 users). :

It is pointed out that the LGC forms are executed based on Stumpy Point being a stand alone
system. Information could be provided based on the Dare County water system; however, this
would not be representative of the rural Stumpy Point community.

~ Itis imperative that the Stumpy Point community acquire funds for this water system because of
the health concerns and the drinking water quality.




STUMPY POINT WATER SYSTEM

SUMMARY OF TOTAL PROJECT COSTS

(Fire Protection/Include Lake Worth Area/Facilities
at the N.C. Hwy 264 & SR 1100 Intersection)

Total Construction Cost
—See Breakdown
Engineering

—PER

—Design

—Inspection

—Additional Services
Environmental Assessment for Discharge
Reverse Osmosis Technical Consultant
Plant Site Wetlands Delineation

'

Owner Administration, Legal and Miscellaneous
Pilot Plant Rental

Contingencies ,
—10% of Construction Cost

TOTAL PROJECT COST (Rounded)

$1,061,575

$ 10,000
$ 76,600
$ 75,000

$ 45,000
$ 30,000

$ 7500
$ 243,500

$ 20,000

| $ 10,000

$ 106,158

$1,442,000




APPLICATION

To be submitted in TRIPLICATE (To be filled in by State)
DATE RECEIVED

See INSTRUCTIONS before completing application

ACCOUNT

SECTION 1 - REQUEST FOR STATE LOAN OR GRANT

1) LEGAL NAME & ADDRESS OF APPLICANT 2) TYPE OF PROJECT (check one)
Name: County of Dare ______Wastewater Treatment Works
P.O. Box: 1000 ' ;__Wastewater Collection System
City: Manteo __ X Water Supply System

Zip Code: 27954 County: Dare ___Water Supply Planning Project

Telephone Number: (252) 473-1101

Federal ID Number: 56-6000293

3) PROJECT DESCRIPTION 4) AMOUNT REQUESTED FOR THIS PROJECT
Project includes the installation of a new community water LOANS§ 166,036

system (50,000 gallon per day reverse osmosis water

treatment plant, 75,000 gallon elevated tank and EMERGENCY LOAN $

distribution system) to serve the Stumpy Point Community
GRANT § 1,275,964

5) CERTIFICATION

The attached statements and exhibits are hereby made part of this application and the undersigned representative of the
" Applicant certifies that the information in the application and the attached statements and exhibits is true, correct and
complete to the best of his knowledge and belief. He further certifies that: He has been authorized to file this application by
formal action of the governing body of the Applicant as is evidenced by the ATTACHED CERTIFIED COPY OF
AUTHORIZATION MADE BY THE APPLICANT’S GOVERNING BODY; the governing body of the Applicant agrees
that if a loan or grant for the Project is made pursuant to the Clean Water Revolving Loan and Grant Act of 1987 and the
Federally Funded State Revolving Fund Program (SRF), the Applicant will provide proper and efficient operation and
maintenance of the approved Project after completion of construction thereof; and the Applicant has substantially complied or
will substantially comply with all Federal, State, and local laws, rules, regulations, and ordinances applicable to the Project.
Applicant will adopt and place into effect on or before completion of the project a schedule of fees and charges which will
provide adequate funds for proper operation, maintenance, administration of the system, and repayment of all principal of
interest on loans. ~

6) AUTHORIZED REPRESENTATIVE 7) SIGNATURE OF REPRESENTATIVE 8) DATE
Name: Geneva H. Perry

Title:  Chairman of the Board of Commissioners




SECTION II - FINANCIAL INFORMATION AS OF DATE OF APPLICATION

1) Financing construction of project:
Source Amount Date Available

a) Funds to be made available by the Applicant

Cashecviiiii S
General Obligation Bonds................. $
Revenue Bonds..........ccooveviiviivininnnns $
b) Other (specify: ) $
Sub-total $
c¢) Federal (Including SRF)
Loan Requested............cocoeiiiiiiiiiiiiiiiinn i $
Grant Requested............oociiiiniiiiiiiinnnnn. $
Sub-total $
d) State
Loan Requested..........cc.ciiiiiiiiiiniiniiinnns $ 166,036 (
Grant Requested..........ccooveiiiiiiiiiiiiiiiaiennns $ 1,275,964 (

Sub-total § 1,442,000

Total § 1,442,000

2) Name sources and amounts of other federal or state grants and loans requested, and indicate status of each request.

USDA-RD: Turned down
Rural Economic Development Center Supplemental Grant: Turned down

3) Outstanding bonded indebtedness not including bonds for this project:
4) Indicate total appraised property valuation:
5) The applicant has followed proper accounting and fiscal reporting procedures, as evidenced by the

Applicant's most recent report of audit, and the applicant is in substantial compliance with provisions of the
general fiscal control laws of the State. Yes _X No . Explain exceptions.




SECTION III - ENGINEERING INFORMATION

1) Project cost estimate summary:
Indicate under Item 1a major items of work for which separate contracts are proposed and estimated cost.

. Estimated Total Estimated Eligible
‘ Project Cost Project Cost
a) Construction: Specify for each contract
1) Contract .....Production...........cccoeee vevnenn.n. $ 434,375 $ 434,375
2) Contract...... Storage.....ccovvviiiiiiniiniiiiiinen $ 255,000 $ 255,000
3) Contract...... Distribution.......cccovvvviinnnninn. $ 372,200 ‘ $ 372,200
4) CONMract.....c.cuveveeneniniiiianreaieennearreanenannn $ $
Sub-total $ 1,061,575 $ 1,061,575
b) Technical Service...Engineering Planning ......... $ 65,000 $ 65,000
¢) Administrative...Engineering Design & Specs.... $ 113,500 $ 113,500
d) Contingency (10% of const. cost)(5% after bid) $ 106,925 $ 106,925
e) Other (specify) Construction Mgmt./Inspection.  § 75,000 $ 75,000
f) Legal, Administrative.........cocovvvuiriecnenneannnen. S 20,000 $ 20,000
Sub-Total $ 1,442,000 $ 1,442,000
. g) Closing cost (2%)(For Federal Only)................ S 5
Total $ 1,442,000 $ 1,442,000
2) Time schedule proposed for construction of project:
a) Estimated date of submission of final plans and specifications September 1999
If approved, give date and permit number
b) Estimated date contract can be awarded November 1999
c) Estimated construction time (calendar days) 300

3) Please indicate if project is under a mandated time schedule by the SOC, JOC, or if the project is under
| Moratorium. Yes No_X (If yes, attach copy.)

4) Indicate whether this is a regional project and list the local units involved. (Please provide a copy of the
Executed intergovernmental agreement.) No

5) Project Engineer (firm name, address, and telephone number).

Hobbs, Upchurch & Associates, P.A. Phone: (252) 441-3913
() P.O. Drawer 429 Fax: (252) 441-2100
Kill Devil Hills, NC 27948 e-mail: hua-kdh@beachlink.com

eweatherly@hua.com




SECTION IV - SUPPORTING DOCUMENTS AND NARRATIVE STATEMENTS

X 1) Resolution or resolutions of governing body providing required assurances and agreements
designating an authorized representative (See Attachment A)

. X a) Certification by recording officer (See Attachment A)

X 2a) Preliminary Engineering Report and Environmental Assessment (see instructions for
number of copies) (See Attachment B and Attachment C)

Or
NA  2b) Facilities Plan (required for federal funds)

X 3) Financial feasibility analysis - Forms LGC 108A and 108C (See Attachment D)
NA  4) Agreements wiih other units of government (if applicable)

X 5) Engineering and other professional services agreements and contracts
(See Attachment P)

X 6) Water use ordinance including user charge structure (See Attachment E)

X 7) Certification of MBE percentage goal as adopted by the applicant in accordance
with GS 143-128 (See Attachment F)

NA  8) Site certificates by applicant and title counsel [clear or limited] (see attached forms)

: _THESE DOCUMENTS MAY BE SUBMITTED FOR ADDITIONAL PRIORITY POINTS UNDER THE
‘ ‘ STATE LOAN AND GRANT PROGRAM:

NA  9) Final plans and specifications (note: final plans and specs for wastewater projects are required
for higher priority consideration under the State loan and grant program)

X 10) Resolution establishing capital reserve fund (if applicable) (See Attachment G)

X 11) Resolution or supporting data for meeting criteria for water conservation (see water conservation
criteria section in the rules) '

I. Water Conservation (See Attachment H)
a) Continuing infiltration/inflow program
b) Water conservation education program
¢) Incentives for water conservation or installation of low flow devices

I1. Land Use Planning (See Attachment I)
a) Adopted land use plan
b) Plan exceeds state standards
¢) Implementation of the plan

FOR HIGH-UNIT COST GRANT APPLICATION, THE ADDITIONAL DOCUMENTS MUST BE

PROVIDED:

X '12) Official copy of applicants existing water rate structure and sewer rate structure with
documentation of an average monthly residential user charge (See Attachment J)

_ X 13) Copy of projected project revenues for water and wastewater must be completed (see attached
. Form (See Attachment K)




Attachment A
Resolution and Certification




WHEREAS,

WHEREAS,

WHEREAS,

RESOLUTION BY THE BOARD OF COMMISSIONERS
OF THE COUNTY OF DARE, NORTH CAROLINA

The Federal Clean Water Act Amendments of 1987, Federal Safe Drinking Water Act Amendments
of 1996, and the North Carolina Clean Water Revolving Loan and Grant Act of 1987 have
authorized the making of loans and grants to aid eligible units of government in financing the cost of
construction of wastewater treatment works, wastewater collection systems, and water supply
systems and

The County of Dare has need for and intends to construct a water supply system project described as
a community water system to serve the Stumpy Point Community including a reverse osmosis water

treatment plant, wells, elevated storage and distribution system.

The County of Dare intends to request state grant assistance for the project,

NOW THEREFORE BE IT RESOLVED, BY THE BOARD OF COMMISSIONERS OF THE COUNTY OF

DARE:

That the County of Dare will arrange financing for all remaining costs of the project, if approved for
a State grant award.

That the County of Dare will adopt and place into effect on or before completion of the project a
schedule of fees and charges which will provide adequate funds for proper operation, maintenance,
and administration of the system.

That the County of Dare will provide for efficient operation and maintenance of the project on
completion of construction thereof.

That Geneva H. Perry, Chairman of the Board of Commissioners, and successors so titled, is hereby
authorized to execute and file an application on behalf of the County of Dare with the State of North
Carolina for a grant to aid in the construction of the project described above.

That Geneva H. Perry, Chairman of the Board of Commissioners, and successors so titled, is hereby
authorized and directed to furnish such information as the appropriate State agency may request in
connection with such application or the project; to make the assurances as contained above; and to
execute such other documents as may be required in connection with the application.

That the County of Dare has substantially complied or will substantially comply with all Federal,
State, and local laws, rules, regulations, and ordinances apphcable to the project and to Federal and
State grants and loans pertaining thereto.

Adopted this the at Manteo, North Carolina

(Signature)

(Title)




CERTIFICATE OF RECORDING OFFICER

The undersigned duly qualified and acting as Clerk to the Board of the County of Dare does hereby certify:
That the above/attached resolution is a true and correct copy of the resolution authorizing the filing of an
application with the State of North Carolina, as regularly adopted at a legally convened meeting of the
Board of Commissioners duly held on the day of , 19 ; and, further, that
such resolution has been fully recorded in the journal of proceedings and records in my office. IN
WITNESS WHEREOF, I

have hereunto set my hand this day of , 19

(Signature of Recording Officer)

(Title of Recording Officer)




Attachment B
Preliminary Engineering Report




PRELIMINARY ENGINEERING REPORT
COMMUNITY WATER SYSTEM
TO SERVE THE ‘
STUMPY POINT COMMUNITY

DARE COUNTY, NORTH CAROLINA

PREPARED BY

HOBBS, UPCHURCH & ASSOCIATES, P.A.

2009 S. CROATAN HIGHWAY
KILL DEVIL HILLS, NORTH CAROLINA

JUNE, 1998
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I. Project Planning Area

A. GENERAL

Dare County is located on the eastern coast of North Carolina
with 800 square miles, 391 square miles of which are land. The
permanent population (1990 census data) is 27,000. Current
_ ‘ growth rate is 3.39% with an expected population in the year
1. o 2000 of 31,491 (North Carolina Census Bureau).

Stumpy Point is an unincorporated community located on the
east coast of the Dare County mainland. The community extends
along the north side of Stumpy Point Bay, which empties into the
Pamlico Sound. Figure 1 is a copy of a USGS map for the
Stumpy Point area including the Lake Worth area on NC Hwy
264. Stumpy Point is approximately 16 miles from Manns
Harbor and 25 miles from Manteo. Appendix A contains
additional maps of the soil types and flood hazard area in the
community.

The purpose of this study is to analyze the feasibility of
providing a community water system for the Stumpy Point area.
Potable water for the residents of Stumpy Point is presently
provided by individual wells. Typical wells range from 50 foot
to 100 foot in depth. Wells in the area experience problems with
hardness, color, iron and coliform.
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B. HOUSE COUNTS

A physical house count of the area was péfformed during the
study. The only houses in the area lie along SR 1100 or along
N.C. Hwy 264 to Lake Worth.

There are approximately 110 residents and eight commercial
establishments along SR1100. There are approximately one
residence and four commercial establishments on NC Hwy 264
within 0.7 miles of the SR 1100 and N.C. Hwy 264 intersection.

C. POPULATION PROJECTIONS

Census data provides existing and projected population data for
counties, incorporated areas, and townships. For example, the
1990 census data population of the Croatan Township is 880,
which includes the Stumpy Point community. However, the
State census data does not break down the existing or projected
* population of the Stumpy Point community.

Since population projection data for Stumpy Point is unavailable,
projections can be based on the remaining buildable lots in the
community. The Dare County Health Department indicated
sewage disposal would be the limiting factor. The Health
Department indicated there are approximately ten remaining
buildable lots in the Stumpy Point community, which are in the
area of the Post Office. The Stumpy Point community is
presently applying for grant funds from the Clean Water
Management Trust Funds to construct a central sewer system. If
funded, additional growth in the community could occur. For
information purposes, seven building permits for new dwellings
were issued in the last five years.

Additional input was received from the Stumpy Point Civic
Association. The community is working toward the construction
of a central sewer system which would allow growth beyond the
10 remaining permittable lots as stipulated by the Health
Department. It is the desire of the community leaders to allow
for a 50% increase in residences over the 20 year design period.

w




Therefore, based on 118 present households and businesses, this
study will utilize a projection of 177 potent1al water users for the
proposed water system.




II. Existing Facilities

The Stumpy Point community does not presently have a
.community water system. The Dare County Regional Water

- Supply System provides water in the areas of Roanoke Island
and the barrier island. No public water systems are located on

the Dare County mainland.




III. Need for Project

A. HEALTH AND SAFETY

The residents of Stumpy Point suffer from poor well water
quality. Many have hardness, iron, color, odor, and bacteria
problems. Residences of the community install softeners and
even small under counter reverse osmosis units. Residents are
very supportive of a community water system which will provide
safe, clean drinking water. :

The severity of the poor water quality also affects the amount of
possible grant funds from USDA-RD. Therefore, a health survey
was performed on the residential wells in Stumpy Point. All of
the data is contained in Appendix B.

EPA breaks down drinking water standards into secondary and
primary regulations. Secondary regulations are primarily
cosmetic issues such as color, hardness, and iron that are not life
threatening. Primary regulations are for water parameters that
present a serious health hazard. USDA-RD devised a guideline
to perform a health survey. A copy of the guideline is contained
in Appendix B. It was assumed that the testing had to be for a
primary drinking water regulation. Possible parameters include
arsenic, fluoride, lead, copper, total coliforms, fecal coliforms,
radium, radon, THM’s, and giardia. We narrowed down our
search to nitrate (a primary reoulated inorganic parameter) and
total coliforms.

We randomly sampled 1 in 4 wells for a total of 28 wells
sampled. We only sampled wells along SR 1100 because the




Lake Worth will not be included in this project. Appendix B
contains a map of the properties and houses in Stumpy Point and
the houses from which a well water sample was taken. Also
attached are the total coliform test results. As previously
mentioned in the study, house counts indicated a total of 110
residences and 8 businesses. Further evaluation by Dare County
indicated only 108 of the residences were habitable and only 7
businesses existed. Of the 108 residences, it was determined
there were four cases in which two residences shared a well. In
addition, it was discovered that one of the businesses had no well
or plumbing. Therefore, the total number of residences was 104

and the total number of businesses was 6 for a grand total of 110

potential participants to be surveyed. The 28 wells sampled
represent 25% of 110 total potential samples. It is pointed out
that there may be other instances where residences share a well
or possibly one of the several churches do not have a well:

Results of the nitrate samples indicated only one failure out of 28
samples. However, 14 of the 28 total coliform samples failed.
This represents a 50.9% failure rate on the total coliform test
(110 X 25% = 27.50, 14 + 27.50 = 50.9%). Although the survey
guidelines require a failure rate of 51%, we feel 50.9% should be
adequate. If this is not the case, we request permission to

". conduct more research due to the potential of residences sharing

wells or having no well at all.

The following background information is provided for total
coliform regulations. The United States Environmental
Protection Agency has determined that the presence of total
coliforms is a possible health concern. Total coliforms are
common in the environment and generally not harmful
themselves. The presence of these bacteria in drinking water
however generally is a result of a problem with water treatment
or the pipes which distribute the water and indicates that the
water may be contaminated with organisms that can cause
disease. Disease symptoms include diarrhea, cramps, nausea,
and possibly jaundice and any associated headaches and fatigue.
EPA has set an enforceable drinking water standard for total
coliforms to reduce the risk of these adverse health effects.

7




Under this standard, no more than 5% of the samples collected
during a month can contain these bacteria.

For additional information, 5 wells were sampled for secondary
parameters. A copy of these results are also contained in -
Appendix B. Three of the 5 wells sampled had a total hardness
that exceeded the maximum drinking water standard and 5 of the
5 sampled had color that exceeded the maximum drinking water
standard. It is also pointed out that two of the wells had the _
presence of fecal coliform. The presence of fecal coliforms or E-
coli is a serious health concern. Its presence in drinking water is
serious because fecal coliforms are associated with sewage or
animal waste. Under the EPA standards, all drinking water
samples must be free of these bacteria. '

B. DEMAND PROJECTIONS

‘1. TARGET AREA
Due to the remoteness of the area, the Stumpy Point
community is the only area considered in this study. This
study will also include the Lake Worth area along NC
Hwy 264. The potential users in the Lake Worth area
have indicated to the Stumpy Point Civic Association
their desire to be a part of a community water system.

2. WATER DEMANDS ,
The typical residential customer utlhzes 5,000-6,000
gallons per month of potable water. The type of
commercial establishments in the area (Post Office,
churches, marina, Forestry Service) will not typically
exceed the residential demand.

Peak flow in gallons per minute (GPM) is needed to size
water distribution facilities. Based on a demand of 6,000
gallons per month, average flow is 0.14 GPM per user.
The Rules Governing Public Water Systems prepared by
the Department of Environment and Natural Resources
has developed charts to determine peak demand for a
. : system based on the size of the residential community




(Appendix C). Based on 177 users, the total peak
demand is 185 GPM or 1.05 GPM per user.

Peak flow in gallons per day (GPD) is needed to size
water production and storage facilities. Based on 6,000
gallons per month, the average day demand is 200 GPD
per user for a total average day demand of 35,400 GPD
with 177 users. If records are not available, public water
systems must meet a daily flow requirement of 400 GPD
per user. With 177 users, the daily peak flow would be
70,800 GPD for design of production and storage
facilities. R




IV. Alternatives Considered

This section presents a description of the alternatives considered
to provide a public water system for the Stumpy Point
community. Alternatives for water sources, treatment and
distribution are presented.

Most of the residents in the study area are along SR 1100 (113
residences). Five residences are in the Lake Worth area which
will require 4,400° of water main to serve. The Preliminary
Engineering Report (PER) presents costs with and without
service to Lake Worth. The residences in the Lake Worth area
desire water service, however, it may be more feasible to install
this portion in a future phase.

The PER presents distribution systems with and without fire
protection. It is the desire of the Owner to provide fire
protection which would include an elevated water storage tank,
fire hydrants and a minimum of 6” water mains.

Dare County presently owns land located near the Community
Building along SR 1100 and at the intersection of N.C. Hwy 264
and SR 1100. The study presents cost comparisons of the
distribution system with production and storage facilities at each
of the sites.

A. WATER RESOURCES

Several alternatives of potential water sources were considered
for the project including piping water from existing Dare County
water systems, surface water and ground water. Due to the
remoteness of the Stumpy Point Community, piping water from

10




the nearest existing water system (Roanoke Island) is not
economical. Utilization of surface water is not economical due
to the salinity level of the Pamlico Sound. Utilization of ground
water is considered the most feasible alternative for the Stumpy
Point Community. :

A test well was constructed during the study to determine the
location of water bearing stratas and their water quality. A test
well site was selected in the middle of the community near the
Community Building on property presently owned by Dare
County. The site is well drained and is cleared offering easy
access for the drillers’ machinery as well as being centrally
located in the study area. Dare County also owns land located at
the northeast corner of the NC Hwy 264/SR 1100 intersection.
This site could be considered as another potential site for wells.
and treatment facilities. Appendix D contains location maps of
the Dare County properties in the Stumpy Point community.

The test well was drilled to a depth of 362’. Two potential water
bearing stratas were located at depths of 160°-180° and 260°-
300’. The well was screened and water samples were collected
from depths of 165°-175 and 262°-272’. All drillers information
and water quality results are contained in Appendix E.

Regulatory design criteria requires the yield of a well system be
based on meeting a 400 GPD per user demand in 12 hours of
pumping. A residential community water system which serves
more than 50 users is required to have a minimum of two wells.
Therefore, the minimum well design criteria should be based on
two wells supplying 50 GPM per well.

Wells should be spaced to prevent overlappage of the cone of
depression of the water pumping level. Well spacing cannot be
determined from the data available, however a good rule of
thumb for well spacing in Dare County is 1500°..

Each well site must provide a 100’ radius around the well.

Basically, each well site must be a minimum of 200" X 200°. As
seen from the test well site map in Appendix C, additional land

11




would have to be purchased if a production well was located at
the test well site next to the Community Building. In addition, a
second well site will have to be purchased approximately 1500’

~ from the test well site. Another consideration is to locate the two
needed production wells on Dare County property at the N.C.
Hwy 264/SR 1100 intersections. This site is large enough to
space the wells 1500’ apart. The hydrogeologist has stated that
water quality should not change significantly from the test well
site to the intersection site at the depths investigated.

B. TREATMENT

A thorough examination of the water quality (Appendix D) is
required in selection of the treatment process. The water quality
is poor requiring extensive treatment. The following
observations are made relative to the water quality.

. The water is relatively soft. Total hardness levels
are well below the maximum contaminate levels
MCL). ‘

. Color is very high. This may lead to problems

meeting THM limits.

. The silica at 170’ seems unusually high for this
region. The value of 53 mg/l is suspect.

. Iron is high at the 260’ depth while the iron levels
at the 170’ depth are acceptable. However,
manganese levels are similar at both depths. It
might be concluded that the iron should also be
similar at the two depths.

. Chloride levels are well above the MCL.
. The turbidity and total suspended solids are very

high. The total suspended solids at the 170 depth
seem suspect relative to the turbidity values.

12




Based on the water quality from the test well, a membrane (i.e.,
Reverse Osmosis) treatment process is required to adequately
and efficiently treat the water. Extended pretreatment or
prefiltration may be needed for removal of iron, suspended solids

“or colliodal silica. Pretreatment may be best accomplished by
micro-filtration (i.e., Ultra Filtration membrane). A pilot plant
study will be required to determine exact treatment requirements
and design parameters. '

Initial plant capacity can be based on the current number of
dwellings. Based on 118 users at 400 GPD, initial demand is
47,200 GPD or a 50,000 GPD unit. Buildout is estimated for
177 dwellings at 70,800 GPD or an addition 25,000 GPD unit.

The unwanted constitutes of the raw water is not allowed to pass
through (i.e., are rejected by) the semi-permeable membrane.
The recovery of a membrane unit is the percentage of potable
water (permeate) as compared to the reject water (concentrate).
Based on the test well results, the recovery of the membrane
unity can be expected to be approximately 80%. The feedwater
must be increased by the reject amount. Therefore, the well
yield must be increased to approximately 94,000 GPD for a
75,000 GPD treatment plant or two wells at 65 GPM each
instead of 50 GPM as discussed in the previous section.

The reject or concentrate must be disposed of and is typically
discharged into a nearby body of water. The likely discharge
location would be in Stumpy Point Bay. Preliminary discussions
with regulatory agencies have not indicated any major issues
concerning the discharge of the concentrate water. Discharge
concerns would be associated with the chlorides of the
concentrate water as compared to the receiving waters and
effects of the discharge on aquatic life. An Environmental
Assessment study will have to be performed to obtain a
discharge permit and to address regulatory permitting issues.




C. STORAGE AND DISTRIBUTION

1. GENERAL S
Storage and distribution have a common aspect in that
both must be sized together to maintain adequate system
pressure and design flow rates. The storage tank and
distribution system must be sized to maintain 30 pounds
per square inch (psi) throughout the system during
periods of peak flow or 20 psi during a fire flow demand.
As previously discussed, peak demand flow is determined
by using 1.05 GPM per user. Fire flow design should
provide the capability of supplying 500 GPM at each end
of the distribution system.

Two types of storage tanks are available for
consideration: elevated and hydro-pneumatic (pressure)
tanks. Elevated tanks should have a sufficient height to
produce the minimum system distribution pressure.
Elevated tanks are sized to provide one half day of
demand in storage or a minimum of 75,000 gallons,
whichever is greater. Pressure tanks are sized to provide
peak domestic flow and cannot be utilized with a system
which is designed for fire flow. No more than 300 users
are allowed on a pressure tank system.

Distribution mains are sized to maintain a minimum
pressure at peak or fire flow demand if designed for fire
flow protection. Fire hydrants cannot be installed on
water mains less than six inches in diameter or on water
systems not designed to carry fire flow protection. Two-
inch mains may be installed at the ends of systems with a
length not to exceed 1,000 feet and a maximum of twenty
users.

2. SYSTEM DESIGN CRITERIA
This study presents design criteria for a system with and without

fire protection. An elevated water storage tank will be utilized
for the system with fire protection and a pressure tank for the
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- .system without fire protection. The minimum water main size

- for a system with fire protection is 6” versus minimum size
necessary to supply adequate domestic pressure for a system
without fire protection.

The system is also designed based on the storage tank being
located on the Dare County land near the Community Building
and the land at the intersection of SR1100 and NC Hwy 264.
The location of the tank will affect the water main sizing.

Elevated Storage Tank Design: Elevated storage

tank volume is 75,000 gallons to meet minimum
required size. Tanks can be built more
economically if designed within industry
standards. Industry standard for tank height is
between 130 and 140 feet to high water elevation.
Design heights above the standard are often
utilized, however the cost is increased by about
$1,000 for each additional foot in height. A
balance is required between tank height and water
main size. It was found that a tank height of 140°
feet was most economical for the system.

Hydro-pneumatic (pressure) Tanks: Design
criteria for pressure tanks used in this study is
presented in the Rules Governing Public Water
Supply Systems provided by the Department of
Environment and Natural Resources.

Pressure tanks are sized based on effective
volume and total volume. It is assumed the
pressure tank system will operate on a 60-40 p.s.i.
pressure cycle. The calculated effective volume
of the tank (one operation cycle) is 1,720 gallons
with a required tank size of 7,000 gallons. For
purposes of this study, an industry standard tank
size of 10,000 gallons will be used.




Distribution System: The distribution system is
presented in four scenarios: with and without fire
protection and production/storage facilities
located at Dare County properties near the
Community Building or near the SR 1100/NC
Hwy 264 intersection. In addition, the water
mains are designed to carry flow to Lake Worth
on NC Hwy 264.

A hydraulic analysis was performed to determine
needed water main sizing for each scenario. Due
to the simplicity of the distribution system (one
straight pipe) friction losses were calculated
manually using Hazen-Williams formula. Based
on the results of the analysis, Figures 2-5 illustrate
the distribution design results of each scenario
described above.

16
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D. COST ANALYSIS

A cost analysis was performed for the four scenarios which
include production, storage, distribution, engineering and
contingencies. The cost of each scenario also includes a separate
total cost excluding the water main to Lake Worth (along N.C.
Hwy 264). This cost is presented to allow the Lake Worth water
main to be installed in a future phase.

The detailed cost analysis is contained in Appendix F of the
study. A summary of the total construction cost is as follows: -

Scenario I;

Scenario II:

Scenario III:

Scenario IV:

Fire Protection and Utilization of the Site
near the Community Building

Total Cost: - $1,103,825
Total Cost Excluding :
Lake Worth: - $1,031,450
Fire Protection and Utilization of the Site
at the NC Hwy 264 and SR 1100
intersection. S
Total Cost: $1,061,575
Total Cost Excluding

Lake Worth: $1,000,000

No Fire Protection and Utilization of the
Site near the Community Building .

Total Cost: $ 770,325
Total Cost Excluding

Lake Worth: § 731,650

No Fire Protection and Utilization of the
Site at the NC Hwy 264 and SR 1100
intersection.

Total Cost: | $ 725,175
Total Cost Excluding
Lake Worth: $ 686,500
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V. Prbposed Project

A. PROJECT DESIGN

The purpose of this study was to analyze the requirements of a
community water system for the Stumpy Point Community.
House counts in the community estimated 118 existing
establishments. Growth projections for a 20 year design period
were estimated at 50% growth for a potential of 177 water
customers. Design flow was estimated at 70,800 GPD.

The most economical water resource was considered to be
ground water. A test well was constructed to determine water
quality. The ground water quality was found to be poor with
high color, iron, manganese, chloride, total suspended solids,
turbidity and total organic compounds. Membrane treatment
such as Reverse Osmosis is needed to treat the water. Water
production will consist of 2-65 GPM wells with a 50,000 GPD
Reverse Osmosis water treatment plant expandable to 75,000
GPD. The Reverse Osmosis treatment process will require a
discharge in the Stumpy Point Bay. Based on conversations with
regulatory agencies, no major obstacles are foreseen, however
more research will be required during the preliminary design
phase of the project.

Distribution and storage facilities were analyzed based on a
system with and without fire protection and with facilities
located near the Community Building and at the NC Hwy 264
and SR1100 intersection. Cost estimates were presented with
and without service to the Lake Worth area. A system with fire
protection will require a 75,000 gallon elevated storage tank, 8”
and 6” water mains and fire hydrants. A system without fire




protection wﬂl require a 10,000 gallon hydropneumatlc pressure
tank with 6”-2” water mains.

Based on cost estimates for alternative production and storage
locations, it is most economical to install the facilities at the
intersection of N.C. Hwy 264 and SR 1100. The cost to provide
water facilities to the five users in the Lake Worth area is also
very high. Finally, it is understood that USDA-RD will not fund
system upgrades for fire protection.

The proposed project will therefore consist of a water system
serving the Stumpy Point community, water mains extended to
Lake Worth in a future phase, production and storage facilities at
the intersection and applying for USDA-RD funding for a system
without fire protection. The system requirements for fire
protection are also presented for benefit of the Owner in seeking
additional funds.

B. COST ESTIMATE

The proposed project cost estimates were presented in Section IV
as the following:

Scenario II:  Fire Protection and Utilization of the Site

at the NC Hwy 264 and SR 1100
intersection, excluding Lake Worth.

~ Total Construction Cost: $1,000,000
Scenario IV: No Fire Protection and Utilization of the
Site at the NC Hwy 264 and SR 1100
intersection, excluding Lake Worth.

Total Construction Cost: $ 686,500

An itemized estimate of the total project costs are presented n
the following tables:




STUMPY POINT WATER SYSTEM
SUMMARY OF TOTAL PROJECT COSTS

(Fire Protection/Exclude Lake Worth Area/Facilities
at the N.C. Hwy 264 & SR 1100 Intersection)

Total Construction Cost

—See Breakdown $1,000,000
Engineering
—PER $ 10,000
—Design $ 71,600
—Inspection $ 75,000
—Additional Services S
Environmental Assessment for Discharge $ 45,000
Reverse Osmosis Technical Consultant $ 30,000 -
Plant Site Wetlands Delineation . $ _7.500
$ 239,100
Owner Administration, Legal and Miscellaneous $ 20,000
Pilot Plant Rental $ 10,000
Contingencies :
—5% of Construction Cost - $ 50,000
" Interest
—one year at 5% $ 66455
TOTAL PROJECT COST (Rounded) $1,396,000
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STUMPY POINT WATER SYSTEM
SUMMARY OF TOTAL PROJECT COSTS

(No Fire Protection/Exclude Lake Worth Area/Facilities
at the N.C. Hwy 264 & SR 1100 Intersection)

Total Construction Cost

—See Breakdown . $ 686,500
Engineering
—PER $ 10,000
—Design $ 54,165
—Inspection $ 68,600
—Additional Services
Environmental Assessment for Discharge $ 45,000
Reverse Osmosis Technical Consultant . $§ 30,000
Plant Site Wetlands Delineation $ 7.500
$ 215,265
Owner Administration, Legal and Miscellaneous $ 20,000
Pilot Plant Rental $ 10,000
Contingencies .
—35% of Construction Cost $ 34,325
Endangered Species Survey
—Performed by Biologist _ $ 10,000
Interest
—one year at 5% $ 48.800
TOTAL PROJECT COST (Rounded) ' $1,025,000
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C. Annual Operating Budget

~ 1. Operation and Maintenance Costs
Operating costs for labor, chemicals, membranes, and
power is estimated at $0.60/1,000 gallons based on
$0.12/kilowatt hour power and unattended operation.
Based on a 6,000 gallon/month usage per customer, this
cost equates to $425.00/month or $3.60/month per
customer for 113 customers. Other operating costs
should be budgeted for tank maintenance and distribution
system maintenance. Tank maintenance should include
painting every 5 years at an estimated cost of $30,000.
Tank maintenance equates to approximately $4.25 per
month per user based on 113 users. Approximately
$2,500/year should be budgeted for distribution
maintenance which includes water main breaks, fire
hydrant breaks and painting and valve maintenance.
Distribution maintenance equates to approximately $1.75
per user per month based on 118 users. Total operation
and maintenance is estimated at $9.60 per month per user
based on 113 users.

2. INCOME
The only source of income for the project is from water
bills. Based on a $25.00/month average water bill and
deducting $9.60 for operation and maintenance,
$15.40/month/user can be used for debt repayment or
$20,883/year. This is based on mandatory hook-up.

3. DEBT REPAYMENTS
The proposed project cost is $1,025,000.00. For
estimating purposes, the annual payment for a 40 year
loan at 5% is $59,758.00.
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V1. Conclusions and Rec'ommendations

It is recommended that Dare County apply for USDA-RD funds
to construct a public water system to serve the Stumpy Point
Community. USDA-RD funds could finance a system consisting
of 13,700 L.F. of 6”, 4” and 2” water mains, 2-65 GPM wells,
50,000 GPD Reverse Osmosis Water Treatment Plant
(expandable to 75,000 GPD) and 10,000 gallon hydro-pneumatic
pressure tank. Total system cost is $1,025,000. Additional funds
can be sought to upgrade the proposed system with fire
protection consisting of 8” and 6” water mains, fire hydrants and
a 75,000 gallon elevated water storage tank. Total system costs
is $1,396,000. Special studies will be required for dealing with
wetlands at the plant site and the plant discharge.
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KEY TO MAP

500-Year Flood Boundary

100-Year Flood Boundary

Zone Designations* .

100-Year Flood Boundary

500-Year Flood Boundary

Base Flood Elevation Line 513~~~
With Elevation In Feet**

Base Flood Elevation in Feet (EL 987)
Where Uniform Within Zone**

Elevation Reference Mark : RM7x

Zone D Boundary
River Mile eM1.5

**Referenced to the National Geodetic Vertical Datum of 1929

*EXPLANATION OF ZONE DESIGNATIONS

ZONE EXPLANATION
A Areas of 100-year flood; base flood elevations and
flood hazard factors not determined.
AG Areas of 100-year shallow flooding where depths

are between one (1) and three (3) feet; average depths
of inundation are shown, but no flood hazard factors
are determined.

AH Areas of 100-year shallow flooding where depths
are between one (1) and three (3) feet; base flood
elevations are shown, but no flood hazard factors
are determined. :

A1-A30 Areas of 100-year flood; base flood elevations and
flood hazard factors determinad.

ASS Areas of 100-year flood to be protected by flood
protection system under construction; base flood
elevations and flood hazard factors not determined.

8 Areas between limits of the 100-year flood and S00-
year flood; or certain areas subject to 100-year flood-
ing with average depths less than one (1) foot or whers
the contributing drainage area is less than one square
mile; or areas.protected by levees from the base flood.
(Medium shading)

[ Areas of minimal flooding. (No shading)
D Areas of undetermined, but possible, flood hazards.
\" " Areas of 100-year coastal flood with velocity (wave

action); base flood elevations and flood hazard factors
not determined.

V1.v30 Areas of 100-year coastal flood with velocity (wave
action); base flood elevations and flood hazard factors
determined.
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