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September 8, 1992

Mr. Bob Oreskovich

Water Production Superintendent
Dare County Regional Water Facility
600 Mustian Street

Kill Devil Hills, North Carolina 27948

Dear Bob:

Black & Veatch is pleased to respond to Dare County’s RFP for engineering
services for improvements to the Dare regional water supply facilities. This
proposal outlines our understanding of the project; provides a project approach
and a discussion of our project management approach; and details our experience
and qualifications in the field of water treatment systems evaluation and design.

An outstanding project team has been assembled to work on this project under my
direction. Black & Veatch’s proven expertise in groundwater development, water
treatment plant process research and development, and system design will be
made available to this project. Our project team is supplemented by
hydrogeological expert Ed Andrews. Ed’s expertise and understanding of the
surficial (groundwater table) aquifer on the Outer Banks will provide a valuable
dimension to our team.

Our management and technical approach depends on the critical involvement of
Dare County staff as part of the project team. We have long recognized the
importance of involving managing and operating staff in the design of facilities
such as these. This approach encourages communication and agreement on
project components and design criteria. These activities by all members of the
project team will result in project design and construction that meet all established
project objectives.

As project consultant, Joe Hardee, P.E. will work closely with me and County
personnel to develop and implement this project. Joe’s more than 25 years
involvement in Dare County began in 1966 as project manager for the Cape
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Hatteras Water System project. He also served as project manager for the 1986
Regional Water Supply Study. This long-term participation in the development of
Dare County’s water resources has resulted in his total commitment to Dare
County and the continued availability of water to its residents.

Our project team members have a thorough understanding of the services to be
provided, based on extensive direct experience with the Regional Water Facility as
well as many other projects in North Carolina.

It is our understanding that the County wishes to move forward rapidly with the
project. Black & Veatch is prepared to meet with Dare County staff immediately
after selection to establish a clear understanding of your requirements and goals.
The schedule that appears on page I-7 would then be revised to reflect your
requirements.

The outlined approach for studying THM problems at the Skyco WTP will be
undertaken step-by-step. Should a management or treatment solution be
determined early in the investigative process, the remainder of the proposed work
would be terminated.

Black & Veatch is enthusiastic about this opportunity to work on the expansion
and upgrade of your water treatment facilities. We appreciate the opportunity to
present this information on our collective experience.

Thank you for your consideration of this proposal. Please contact me if you
require additional information.

Very truly yours,

BLACK & VEATCH

William P. Bizzel; P.E.
Senior Project Manager

mlp
Enclosures
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PROJECT APPROACH

PROJECT BACKGROUND

In 1986, Black & Veatch prepared a report titled Water Supply and Treatment
Alternatives for Dare County, North Carolina (dated January 1987), consisting of
detailed studies for seven water supply alternatives. Based on cost and reliability,
desalination of the Yorktown aquifer water by reverse osmosis was the recommended
alternative.

The recommendation portion of the report includes the following observation:

“The behavior of the Yorktown aquifer should be studied as pumping begins
and continues. The possibility of salt water intrusion should be assessed
through monitoring of water levels and salinities in all production wells and
monitoring wells. This data may result in recommendations for changes in
groundwater management procedures."

The report also addresses in detail the three primary water supply sources and their
limitations - Fresh Pond, brackish water from the Baum Tract, and water from wells
on Roanoke Island (Skyco water treatment facility).

The 1987 report also includes (as an appendix) the test well report by Groundwater
Management, Inc., a subsidiary of Layne-Atlantic Company. This report presents the
results of the extensive test well program and the 40-day pumping test at 450 gpm
that were conducted as part of the overall project. Drawdown data was obtained
from four observation wells, with one well screened in the surficial lense. The water
level in this well varied from 0.41 feet below static level to 0.16 feet above static level
(observed at the beginning of the pumping test).

PROJECT APPROACH
Black & Veatch’s project approach for the current project described in Dare County’s
August 1992 RFP is divided into the following subsections.

. Key Issues. These issues, which are addressed in the text that follows,
include disinfection by-products or trihalomethanes (THMs) in the water
supply from Roanoke Island; expansion of the well field to the Nags Head
Woods area and the effect of the expansion on groundwater and the local
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Project Approach

ecology; financial and risk feasibility of providing partial operation of the
R.O. plant on North Carolina Power Company’s "A" (high usage) days;
overall best management of the three regional water supply sources to
minimize capital and O&M costs; project understanding; project
scheduling; and project communications.

Auxiliary generation and power usage are also described in this section,
which details how the new well facilities will tie in with the existing power
system. It also addresses the questions posed in the Request for Proposal
regarding auxiliary generators at the wells and the feasibility of standby
operation capability.

. Project Management Approach. This section presents details of our project
management including client involvement, project communications; project
coordination; project scheduling and internal cost control; quality control;
accounting/billing procedures; and resolution of technical issues.

KEY ISSUES

Trihalomethane (THM) Formation

Even though the total THM potential of water from the Skyco plant exceeds the EPA
drinking water standard (100 ppb), only five of 18 samples from all distribution
systems show THM levels in excess of 100 ppb. The highest levels of total THMs
were found in samples that have the greatest residence time in the distribution
system, specifically, samples from Collington, Duck, and Oregon Inlet Fishing Center.

Our review of the Trihalomethane Formation Potential (THMFP) data for Dare
County’s Skyco well numbers 1, 4, 5, and 7 through 13 indicates THMFP levels
ranging from 11 to 216 micrograms per liter (ug/L). This data was reported by
Oxford Laboratories, May 9, 1991. The THMFP of seven of the 10 wells was less
than 40 ug/L.. The THMFP for well numbers 1, 11, and 12 were 143, 203, and 216
ug/L, respectively. (The total organic carbon data reported for these wells did not
correlate with the THMFP data.)
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Project Approach

THMFP data revealed that the principal THM formed is chloroform. Unfortunately,
the THM with the second highest formation levels was bromodichloromethane, with
levels formed ranging from 1.3 to 64 ug/L. The concern here is that EPA is planning
to propose a 14 ug/L limit for this THM.

Based on these data, we would propose the following course of action to develop,
evaluate, and recommend solutions to this disinfection byproduct (DBP) limitation

problem:

()

(b)

(d)

(e

Evaluate the level and speciation of THMs formed when chlorine is added
at the dose and for the contact time necessary to satisfy a 2-log enteric
virus inactivation, which is the level that EPA is expected to require for
disinfection of groundwater supplies.

Evaluate blending of waters from the wells, with the idea to reduce the
composite THMFP at the point of chlorination. This could allow
compliance in the distribution system using chlorine as the only
disinfectant.

Perform bench-scale testing to evaluate the impact of alternative
disinfectants on DBP formation rates and levels. For example, could
ozone be used as the primary disinfectant? What would be the impact on
the biological stability of the finished water (increased biologically
degradable dissolved organic carbon)? Would a post-ozone filtration step
be required?

Conduct bench-scale flow-through testing of nanofiltration to evaluate
THM precursor compound removal effectiveness and achievable flux
rates. Any such treatment step could possibly be applied only to those
wells having elevated THMFP.

Perform bench-scale testing of activated carbon adsorption on removal of
disinfection byproduct precursor.

Dare Co./90275.114
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Project Approach

Well Field Expansion to Nags Head Woods

Nags Head Woods is jointly owned and controlled by the Nature Conservancy and the
Town of Nags Head. Both parties have expressed concern that pumping brackish
water from this area will have a negative impact on the area’s ecology. The extent of
the impact can be determined through conducting pumping tests similar to those done
on the original test well. The original test well was constructed in the same manner
as the final production wells, with the only difference being the casing materials.
Tentative conclusions may be drawn from the original work; however, an on-site test
will be more conclusive. This on-site well should be constructed as a permanent well,
with monitoring wells in both the pumped aquifer and the surficial aquifer, and the
pumping test should continue over an extended period of time. Also, monitoring
wells should be strategically placed in the surficial aquifer to continuously monitor the
water table. Rainfall should also be monitored because the water table fluctuates
with amount of precipitation, evapotranspiration, and volume of water pumped from
Fresh Pond. Both a groundwater hydrologist knowledgeable of the Outer Banks
surficial aquifer and the County’s hydrologist, Missimer & Associates, will evaluate the
results.

Standby Generation: Modifications and Feasibility

The standby generator at the R.O. plant was designed to ensure operation of the
building facilities and the high service pumping facilities in the event of a power
outage, and was sized to eventually accommodate the movement of 12 mgd to the
distribution systems. Sizing and design were based on the initial 5 mg of ground-level
finished water storage and the statistical power outage time, eventually incorporating
more ground-level water storage as the plant capacity and demand increase. Time-of-
use currently reduces the R.O. power cost, and capital improvements may be
economically justified based upon reducing power costs by an alternative arrangement
on the "A" days. The cost versus power savings for both the Skyco and the R.O.
plants should be evaluated together. When the R.O. plant is off line, more wells are
in operation at Skyco. Various options with North Carolina Power will be evaluated
in the feasibility analysis.

Overall Management of Three Regional Water Supplies
On an annual basis, the Fresh Pond water supply can provide an average of 1,000,000
gallon per day. The Fresh Pond plant can process 1.5 mgd when needed. Because
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the supply is taken from storage that is replenished by rainfall, the plant could
operate at the 1.5 mgd capacity for short periods of time, as long as the average .
withdrawal for June, July, and August does not exceed 700,000 gpd, or 65,000,000
gallons during the three months. (These quantities are based on an average annual
rainfall of 44 inches.) As a water resource, the Fresh Pond should be factored into
the equation, both from a well management standpoint, as well in consideration of
auxiliary power operation of the R.O. plant. Total water pumped from Fresh Pond
during June, July, and August of 1991 was 47.4 mg. This resource was not used for
months of October through April 1991. Better utilization of this facility can relieve
the pumping of wells at the R.O. plant as well as at the Skyco facility, provided there
is no negative impact on the Nags Head Woods ecology.

Project Understanding

Because of our extensive involvement with Dare County and the Regional Water
Supply System over the past nine to ten years, Black & Veatch has the most
knowledge of any consulting engineer regarding these water system improvements and
their operation. Beginning in 1983, we have worked with the County to develop a
water system master plan; determine improvements necessary to meet short-term and
long-term system growth and water demands; develop a computer model of
distribution system; provide design and construction services for the R.O. facility,
Fresh Pond facility improvements, and water line improvements; develop and
implement a successful SCADA system to connect existing system components and
provide enhanced operational flexibility; and provide contract management and
construction observation.

Through this long-term involvement with the County, Black & Veatch engineers have
developed a knowledge of the system operation and the characteristics of the existing
facilities. We understand the concerns of the three participants in the Regional
Water System, and we possess a thorough knowledge of the project and your
objectives and expectations regarding the proposed facilities. Project objectives
include:

1. A sound technical approach that produces high quality water in the most
cost-effective manner.

2. Completion of the works within the project schedule.
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Project Approa

3. Enhanced project communication with the County, Nags Head, and Kill
Devil Hills, and within the project team.

4.  Detailed attention to preparation of drawings and specifications to
minimize material and equipment costs.

Project Scheduling

The project schedule that appears on the next page will be refined based on input
from County staff and officials. Black & Veatch personnel will meet with County
staff on a monthly basis to review the progress of work, and verify that the project
conforms with the schedule at all times.

Project Communications

Our Project Management Approach (pages I-8 through I-12) outlines the manner in
which County staff and Black & Veatch staff will interact. Our approach is
summarized as follows:

. Monthly meetings with Dare County personnel to discuss project progress.
. A commitment to respond to all client inquiries within the work day.

. Discussions with County personnel to include County, Nags Head, and Kill
Devil Hills input in all major decisions or changes in work.

. Formal documentation of all agreed decisions and changes in the project.

. Frequent contact to keep the County, Nags Head, and Kill Devil Hills
informed of project development.
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