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DEPARTMENT OF THE NAVY

Civil Branch - Building 1005
Marine Corps Base

Camp Lejeune, NC 28542

ATTN: Mr. Alex Wood

RE: Wastewater Treatment Master Plan
Contract #N62470-90-D-6706
Indefinite Delivery Contract for Engineering & Design Services
Marine Corps Base, Camp Lejeune, and Marine Corps Air Station, New
River, Jacksonville, North Carolina

Dear Mr. Wood:

Greenhorne and 0’Mara, Inc. is pleased to submit thirty (30) copies of this
Final Report for the above project. As requested, we have added a new
section (Section 6) which includes responses to questions and a summary of
the decisions which have been made as a result of the study.

Please contact me or Mr. Peter Currie if you have any questions.
Sincerely,

GREENHORNE & O’MARA, INC.
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WASTEWATER TREATMENT MASTER PLAN
Phase 1

Marine Corps Base, Camp Lejeune, North Carolina

INTRODUCTION

Established in May 1941, Camp Lejeune provides specialized training to
prepare troops for amphibious and land combat operations. The Base houses
the 2nd Marine Division, the nucleus of the Marine Corps’ east coast force-
in-readiness.

Camp Lejeune is located in Onslow County in southeastern North Carolina,
approximately halfway between Wilmington and New Bern. The Camp Lejeune
Complex, including the Marine Corps Base and the New River Air Station,
covers approximately 110,000 acres on both sides of the New River. The
western side of the Base lies between U.S. Highway 17 and the west bank of
the New River. The eastern portion lies between the east bank of the New
River, and N.C. Highways 24 and 172. The northern boundary adjoins the
City of Jacksonville, and the southern boundary extends to the Atlantic
Ocean.

The New River is the principal stream in Onslow County, draining an area of
approximately 475 square miles. The State of North Carolina has indicated
that discharges into portions of the New River and its tributaries are in
conflict with its goal to upgrade water quality in the region. Wastewater
discharge permits will be increasingly difficult to obtain as future
effluent standards and ambient water quality designations become much more
stringent. Most of Camp Lejeune and much of Onslow County drain to the
river and its tributaries. In addition to the Camp Lejeune facilities,
other wastewater treatment plants discharge to the New River. These
discharges include wastewater plants operated by the City of Jacksonville
and Weyerhaeuser, and a number of relatively low flow domestic waste
treatment facilities.

In recent studies, the N.C. Department of Environment, Health, and Natural
Resources, Division of Environmental Management (DEM) has found numerous
violations of State water quality standards for pH, dissolved oxygen,
dissolved gases, and chlorophyll-a in the upper portion of the river basin.
These studies have indicated that the surface waters in the upper basin
have reached their assimilative capacity. The river is no longer able to
absorb all of the nutrients being discharged to it.

As a result of these findings, DEM has issued a mandate to include a 2 mg/]
total phosphorous limitation to facilities discharging to the New River
basin upstream of Grey Point. Additionally, DEM has enacted a procedure to
prohibit new or expanded discharges of either oxygen consuming or nutrient-
laden wastewater into the New River or its tributaries above its confluence
with Northeast and Southwest Creeks. The procedure also calls for the
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application of more stringent permit Timitations upon renewal of NPDES
discharge permits for facilities in this area. The NPDES permits for six
of the Marine Corps’ wastewater treatment plants must be renewed at the end
of January 1992. The permit for the remaining facility expires in February
1993.

The surface waters downstream of Grey Point are classified "SA" except at
the discharge points for two of the existing treatment plants, Rifle Range
and Courthouse Bay. The "SA" classification states that the best usage of
these waters is shellfishing for market purposes. North Carolina statutes
further classify these waters as High Quality Waters and prohibit their
degradation. DEM has notified Camp Lejeune that the surface water
discharge from the Onslow Beach facility into waters classified "SA" must
be removed.

In consideration of these water quality concerns DEM has recommended that
Camp Lejeune take steps to either modify their wastewater facilities to
non-discharge systems or consolidate flows into one discharge served by a
facility with state-of-the-art technology. This new facility would include
nutrient removal, dechlorination, nitrification, and denitrification and
would discharge to the New River in the vicinity of the existing Hadnot
Point plant.

Camp Lejeune currently maintains seven separate wastewater treatment
plants. Six of the plants discharge into the New River or its tributaries.
The seventh plant, located at Onslow Beach, discharges to the Intracoastal
Waterway. Currently permitted discharge rates for the treatment plants
total slightly over 13 million gallons per day (MGD). The existing
treatment plants are:

Location Permitted Discharge Permit No. Expiration Date
Hadnot Point 8.000 MGD NC0063029 Jan. 31, 1992
Camp Geiger 1.600 MGD NC0062995 Feb. 28, 1993
Camp Johnson 1.000 MGD NC0063011 Jan. 31, 1992
Tarawa Terrace 1.250 MGD NC0063002 Jan. 31, 1992
Rifle Range 0.525 MGD NC0063037 Jan. 31, 1992
Courthouse Bay 0.600 MGD NC0063045 Jan. 31, 1992
Onslow Beach 0.195 MGD NC0063053 Jan. 31, 1992
TOTAL 13.170 MGD

Locations of the existing treatment plants are indicated in Figure 1.0.
A1l of the Camp Lejeune plants are secondary treatment facilities with the
exception of Camp Geiger, which has tertiary filters. The plants vary in
age up to approximately 50 years and utilize trickling filter technology.
Flow schematics and discharge permit limits for the individual plants are
contained in Appendix A.
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Camp Lejeune initiated a multi-phased Wastewater Treatment Master Plan to
evaluate various alternative approaches to their overall wastewater
treatment program. The Phase 1 portion of the study was conducted between
November 1990 and July 1991, and is presented in this report. The study
was performed by Greenhorne & 0’Mara, Inc. (G&0) for the Atlantic Division
Naval Facilities Engineering Command and coordinated by the office of the
Director, Design Division, Public Works Office, Marine Corps Base, Camp
Lejeune, North Carolina.

The following specific tasks were performed during the Phase 1

investigation:
Task 1 - Data Collection and Review
Task 2 - Development of Alternatives for WWTP’s and Base Scenarios
Task 3 - Preliminary Evaluation of Scenarios
Task 4 - Comparison of Phase 1 Scenarios

The study tasks are described in detail in Sections 1 through 4. Section 5
presents the Phase 1 findings and recommendations. Existing plant data,
meeting minutes, life-cycle cost analyses, and references are included in
Appendices A through D, respectively.

Work on Phase 1 began in October 1990. Greenhorne & 0’Mara gathered
relevant information regarding the existing treatment plants, Base
operations and future development plans, available treatment and disposal
options, and environmental concerns. Data collected was wutilized to
develop specific alternatives for each treatment plant. Overall treatment
scenarios and life-cycle cost analyses were compared and evaluated.
Recommendations for addressing both the needs of the Base and concerns for

-
—»=The recommended alternative for Base wastewater facilities is construction
of a new centralized 15 MGD secondary treatment plant with an effluent pump
station and force main to convey treated effluent to the Atlantic Ocean.
The recommended site for the treatment plant is in the Hadnot Point /
French Creek area of the Base, at the northwest corner of Gonzales
Boulevard and Main Service Road. Discharge is recommended through an ocean
outfall to be located offshore from Onslow Beach.

Additional recommendations include initiation of the ocean outfall
application process; negotiations with DEM to establish a consent agreement
for continued operation of the existing facilities during development of
the new facilities; initiation of detailed process and capacity studies
prerequisite to treatment plant and pumping system design; evaluation of
the existing sewer collection system; and the introduction of programs to
conserve water, 1limit extraneous inflows to the wastewater management
system, and remove nutrient discharges at their source.
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WASTEWATER TREATMENT MASTER PLAN
Phase 1

Marine Corps Base, Camp Lejeune, North Carolina

1 - DATA COLLECTION

Background data regarding the project was collected from a number of
sources. Initial meetings were held with representatives from the Marine
Corps Base, the City of Jacksonville, and the North Carolina DEM in order
to gain a clear understanding of the specific concerns of affected parties,
review the project history, and determine sources of relevant data.
Additional meetings were held during the course of the study to review
gathered materials, clarify issues, and maintain a significant level of
input. Detailed minutes of the meetings held during the study are
contained in Appendix B. A Tlisting of the background materials gathered
and references utilized during the study is contained in Appendix D.

Environmental data and specific information regarding existing and planned
Base facilities were provided by the Marine Corps through the Public Works
Office. Regulatory information was provided by various public agencies,
primarily the North Carolina Department of Environment, Health, and Natural
Resources, Division of Environmental Management (DEM) and the U.S.
Environmental Protection Agency (EPA). The City of Jacksonville, North
Carolina provided detailed information regarding their wastewater treatment
facilities and evolving land application program. Data regarding proposed
technologies was obtained from published technical reports, equipment

manufacturers, and selected municipal end-users. eporas ond Holds
P W R eipres oX DML 7
,‘//‘-—/ ) .
G&0 reviewed technical record$*maintained by the Base Public Works Qffice Thdse el
4

and Utilities Department. The Marine Corps facilitated direct contact with
appropriate personnel in the Base Public Works, Utilities, Planning,
Facilities, Training and Operations, and Environmental Management
Departments in order to ensure the timely flow of relevant information.

Site inspections were made at each of the treatment facilities and
interviews were conducted with plant operations and supervisory personnel.
Inspections of selected typical oil and grit separator facilities were made
to assess their potential effects on the wastewater systems. Visits were
made to potential land application and new treatment plant sites, and field
reviews were made of potential force main routes.

1-1
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Relevant information regarding the design and operation of the seven
existing wastewater treatment plants was assembled and reviewed to
establish a baseline for consideration of changes and modifications. This
information includes copies of current NPDES discharge permits for the
plants, daily discharge records for each plant for the preceding 5 years,
and selected record drawings of plant construction projects.

s
g
XU&JCriteria for treatment levels required for future discharges to the New

) River were obtained through meetings with DEM. Since actual discharge
limits will not be available until completion of on-going studies, the

following 1imits were recommended by DEM for planning purposes:/}

BOD(5) - 5 mg/1

NH3-N - 1 mg/1

Total N - 4.0 mg/1 Summer
8.0 mg/1 Winter

Phosphorus - 0.5-1.0 mg/1

DEM believes that the concentration of total suspended solids (TSS)
will be contained within acceptable 1limits by achieving the BOD
concentration 1limit of 5 mg/1.

No field sampling or analysis was performed as a part of this phase of the
project.

1=
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WASTEWATER TREATMENT MASTER PLAN
Phase 1

Marine Corps Base, Camp Lejeune, North Carolina

2 - ALTERNATIVES DEVELOPMENT

During Task 2 specific feasible alternatives were developed for each
wastewater treatment plant. These alternatives were arranged in various
combinations from which selected overall collection and treatment scenarios
were chosen for possible consideration. The Tlist of scenarios was
discussed with Camp Lejeune and DEM officials and was narrowed to the five
options evaluated during Task 3.

The following options were specifically included for consideration in
developing alternatives for each plant:

1. Abandonment or scaling down of existing treatment plants.

2. Modifications of existing treatment plants.

3. Expansion of existing treatment plants.

4. Pumping of untreated sewage to existing, new, or modified plants
for treatment and discharge.

5. Pumping treated effluent to existing, new or modified discharge
points.

6. Land application.

7. A Jjoint venture with the City of Jacksonville in its 1land
application project.

8. Combinations of feasible disposal methods on a plant-specific

basis.

Based on reviews of the collected data and discussions with representatives
of the Marine Corps Base, DEM, and the City of Jacksonville, the following
list of individual plant options was initially prepared for consideration:

1. HADNOT POINT:

. Upgrade the existing plant and discharge to New River.

Construct a new plant and discharge to New River.

. Upgrade the existing plant and discharge to land application.

. Construct a new treatment facility and discharge to 1land
application.

bt e bk et
WP

(Capacity for options 1 thru 4 depends on other plant scenarios.)

1.5. Pump all flow to City of Jacksonville facilities.
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2. CAMP GEIGER:

2.1. Pump raw sewage to Hadnot Point via Camp Johnson and Tarawa
Terrace.

. Pump raw sewage to a new plant on the west side of New River.

. Pump raw sewage to City of Jacksonville facilities.

. Construct a 1land application system in the vicinity of the
existing plant.

3. CAMP_JOHNSON:

NN N
W

. Pump raw sewage to Hadnot Point via Tarawa Terrace.

. Pump raw sewage to a new plant on the west side of New River via
Camp Geiger.

. Pump raw sewage to City of Jacksonville facilities.

.4. Construct a Tland application system in the vicinity of the

existing plant.

ww ww
S W N =t

4. TARAWA TERRACE:

.1. Pump raw sewage to Hadnot Point.

.2. Pump raw sewage to a new plant on the west side of New River via
Camp Johnson and Camp Geiger.

.3. Pump raw sewage to City of Jacksonville facilities.

.4. Construct a Tland application system in the vicinity of the
existing plant.

-~ - >

5. ONSLOW BEACH:

5.1. Pump raw sewage to Hadnot Point.

5.2. Pump raw sewage to Courthouse Bay.

5.3. Construct a Tland application system in the vicinity of the
existing plant.

5.4. Pump raw sewage to a centralized land application facility for the
southern plants.

5.5. Relocate the existing discharge to the Atlantic Ocean.

6. COURTHOUSE BAY:

6.1. Pump raw sewage to Hadnot Point.

6.2. Pump raw sewage to a new plant on the west side of New River.

6.3. Relocate the existing discharge to a point on New River between
Grey Point and Duck Point. Upgrade the existing plant as required,
with capacity dependent on Onslow Beach and Rifie Range scenarios.

. Construct a land application system in the vicinity of the
existing plant.

. Pump raw sewage to a centralized land application facility for the
southern plants.

.6. Pump raw sewage to the North Topsail Water & Sewer Authority.

. No change.

[e W) ()] (o)}
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7. RIFLE RANGE:

Pump raw sewage to Hadnot Point.

Pump raw sewage to a new plant on the west side of New River.

Pump raw sewage to Courthouse Bay.

Construct a 1land application system in the vicinity of the
existing plant.

Pump raw sewage to a centralized land application facility for the
southern plants.

Pump raw sewage to the North Topsail Water & Sewer Authority.

No change.

NN
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In choosing combinations of these various options to recommend for further
study, scenarios were developed that would provide for the evaluation of a
wide range of feasible alternatives. Flexibility was retained to group
options into other combinations if necessary. It was determined, for
example, that 1land application for the total Base flow would not be
feasible due to the large land area requirement of the treatment process
and the shortage of available suitable land at the Base; however, by
investigating individual 1land application for each plant, partial
implementation of the process, where feasible, could be considered as a
viable alternative in combination with other processes.

Due to the anticipated high costs for construction and operation of
advanced treatment facilities, a centralized plant was given preference to
upgrades of the separate plants in order to meet the planning limits for a
New River discharge. Scenarios were developed to include evaluation of
both a new centralized treatment plant and an expansion and upgrade of the
existing Hadnot Point facility. Discussions were held with Base Planning
officials regarding anticipated future development patterns. Because of
the lack of any significant facilities planned west of the river, as well
as potential conflicts with prime training areas, the siting of a treatment
plant on the west side of the New River was eliminated from consideration.

Discussions with the City of Jacksonville indicated a limited capacity to
accept flow from the Base. Total available capacity was set by the City at
3.0 MGD. Consideration of pumping untreated sewage to Jacksonville was,
therefore, limited to the northern plants (Camp Geiger, Camp Johnson, and
Tarawa Terrace).

Several unsuccessful attempts were made to initiate discussions with North
Topsail Water and Sewer Authority regarding the feasibility of pumping flow
from the Rifle Range area to the North Topsail land application facility.
Additionally, discussions with the DEM Regional Office staff indicated that
the design capacity of the North Topsail facility was expected to be
decreased for site-related reasons.

2~3
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Ocean discharge was given initial consideration as an option for the Onslow
Beach facility only. High construction cost and the complexity of the
regulatory process were felt to rule out an ocean outfall due to the small
quantity of flow into the Onslow Beach plant. However, it was felt that an
ocean outfall for the combined Base flow might prove cost-effective. 1In
light of ever-tightening environmental regulations, the ocean outfall was
also felt to be attractive as a future alternative to the New River
discharge.

Other technologies, such as deep well injection and the use of artificial
wetlands were given consideration and rejected as unfeasible. Deep well
injection of wastewater is prohibited in North Carolina. The creation of
artificial wetlands would require significant areas of suitable upland
soils. The upland areas at Camp Lejeune are limited and subject to
conflicting land use pressures. Base planners indicate that Camp Lejeune
is approximately 60,000 acres short of suitable land required to fulfill
its training mission. The use of existing ponds and wetlands in the
treatment path was not evaluated since such use would constitute a
discharge to surface waters.

The "No Change" alternative was not considered viable over the twenty year
life cycle primarily due to the advancing age of the existing facilities.
Additionally, it was felt that the discharges from the Rifle Range and
Courthouse Bay plants could be expected to come under tighter future
regulation because of their proximity to high quality waters.
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Greer111orne & O'Mara, Inc.

WASTEWATER TREATMENT MASTER PLAN
Phase 1

Marine Corps Base, Camp Lejeune, North Carolina

3 - PRELIMINARY EVALUATION OF SCENARIOS

During Task 3 a preliminary evaluation was made of the technical and
economic feasibility of the scenarios which were selected in Task 2.
Consideration was also given to pumping treated effluent from the existing
wastewater plants to the ocean outfall. Two main problems were seen with
this approach: 1) The advancing age of the existing plants along with
existing operational problems suggest that upgrading of the plants will be
required; and 2) The approach depends on EPA approval of the ocean outfall, -
a process which could take up to ten years. In addition, representatives v

of the North Carolina Division of Environmental Management have indicated YV
that it is very unlikely that an ocean outfall will be approved without a‘o¥

backup alternative. Due to the anticipated high costs for construction and oot

operation of upgraded facilities, this option was not studied further.
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The five scenarios chosen for evaluation are as follows: PYYN W”id;\\l

A\\——@“ﬂ
SCENARIO 1: - Upgrade existing Hadnot Point plant to accept all flows.

SCENARIO 2: Construct a new plant at Hadnot Point to accept all flows.

SCENARIO 3: Pump Camp Geiger, Camp Johnson and Tarawa Terrace to
Jacksonville. Pump all other flows to Hadnot Point.

SCENARIO 4: Construct an Ocean Outfall from Hadnot Point for all flows.
SCENARIO 5: Individual land application for each plant.

The five scenarios were evaluated according to specific regulatory
requirements and technical conditions, based on the following criteria:

1. The possibility that current, new and/or expanded effluent discharges
will not be allowed in the upper New River or the Intracoastal Waterway
where the Camp Geiger, Camp Johnson, Tarawa Terrace, and Onslow Beach
wastewater treatment plants presently discharge.

2. More stringent effluent discharge limits will be implemented, including
standards for phosphorous, nitrogen, heavy metals, ammonia, toxicity,
etc. Future requirements may limit or eliminate discharges in the New
River which will affect Hadnot Point, Courthouse Bay, and Rifle Ran95;00¥U\z

i o AP ke Y

3. A1l wastewater treatment plant capacity increases may be denied. CNﬂiti;”*{J

Each Scenario was considered independently and evaluated for a twenty (20)

year life-cycle. Items evaluated include Capital Costs for Construction;
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Labor Costs; Operation and Maintenance Costs; and Power Costs.

Construction costs for each Scenario range from approximately $36 million
to just under $63 Million. Present worth values range from just over $86
million to approximately $114 million. Summaries of Construction Costs and
Present Worth Values are included in Appendix C.

Selection of the three alternatives to be studied further in Task 4 was
based on a combination of factors, such as Construction Costs, Present
Worth Values, and other relevant factors, including regulatory
requirements, project phasing potential, availability of funding, and
possible environmental issues. Discussions among the concerned parties
regarding these issues are documented in the meeting minutes contained in
Appendix B. Specific elements of the Task 3 Scenarios are described in
detail on the following pages.

3.1 PUMPING ROUTES

A1l of the Preliminary Phase 1 Scenarios involve the pumping of raw sewage
and/or treated effluent. Pumping stations will be placed at or very near
the existing treatment plant locations. Force main routes are described
below and are indicated in Figures 3.1 and 3.3.

The pumps and force mains were sized to handle peak flows of 2.5 times the
existing plant design flows at a minimum design velocity of 2 feet per
second. Because of the 1lengthy force mains and associated extended
retention times involved, odor control equipment is assumed to be required.
Odor control is proposed by air injection at the wet well, with additional
injection points at the mid points of the longer force mains.

Following is an outline of the proposed pumping arrangements and force main
routes: -

1. SCENARIO 1:
1.1. NORTH PLANTS TO HADNOT POINT

S CAMP GEIGER TO TARAWA TERRACE
An 80 Horsepower (HP) duplex station will pump a design flow of
1.60 Million Gallons per Day (MGD) from the Camp Geiger Wastewater
Treatment Plant (WWTP) through 29,850 LF of 20" force main to the
Tarawa Terrace WWTP. The force main route starts at the Camp
Geiger WWTP and runs along the railroad tracks, NC 24, and Iwo
Jima Boulevard, until reaching the proposed aerated wet well at
the Tarawa Terrace WWTP.
Y.}.2. CAMP JOHNSON TO TARAWA TERRACE
A 25 HP duplex station will pump a design flow of 1.0 MGD from the
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Camp Johnson WWTP through 8,500 LF of 16" force main to the Tarawa
Terrace WWTP. The force main runs from the Camp Johnson WWTP
across Scales Creek via an existing trestle. The line will then
continue along Northeast Creek and then cross Frenchman’s Creek to
the proposed aerated wet well at the Tarawa Terrace WWTP.

1533 TARAWA TERRACE TO HADNOT POINT

The design flows from Camp Geiger, Camp Johnson, and Tarawa
Terrace are all combined at the Tarawa Terrace WWTP to form a
total design flow of 3.85 MGD. The flow is carried through
35,500 LF of 30" force main from the Tarawa Terrace WWTP along
Northeast Creek, the railroad tracks, Holcomb Boulevard, and
Sneads Ferry Road to a proposed 36" Gravity Line Tlocated at
Codgels Creek and Sneads Ferry Road. This gravity line will convey
a combined flow of 5.17 MGD from the northern and southern plants
approximately 8,500 LF along Codgels Creek to the Hadnot Point
WWTP.

SOUTH PLANTS TO HADNOT POINT
1:2.1. RIFLE RANGE TO COURTHOUSE BAY

A 90 HP duplex station will pump a design flow of .525 MGD from
the Rifle Range WWTP through 46,750 LF of 12" force main. The
force main route begins at the Rifle Range WWTP and runs along the
New River and Sneads Ferry Road, past the Marines Road
intersection to the proposed aerated wet well at the Courthouse
Bay WWTP.

| e B ONSLOW BEACH TO COURTHOUSE BAY

A 50 HP duplex station will pump a design flow of 0.195 MGD from
the Onslow Beach WWTP through 33,500 LF of 8" force main to the
Courthouse Bay WWTP. The force main runs north from the Onslow
Beach WWTP along Mockup Road and Sneads Ferry Road, to the
proposed aerated wet well at the Courthouse Bay WWTP.

N COURTHOUSE BAY TO HADNOT POINT

The design flows from Rifle Range, Onslow Beach and Courthouse Bay
are combined at the Courthouse Bay WWTP to form a total design
flow of 1.32 MGD. A 125 HP duplex station will pump the design
flow from the Courthouse Bay WWTP through 46,375 LF of 18" force
main along Marines Road and Sneads Ferry Road to the proposed 36"
Gravity Line located at Codgels Creek and Sneads Ferry Road. This
gravity line will convey the combined flow of 5.17 MGD from the
northern and southern plants approximately 8,500 LF along Codgels
Creek to the Hadnot Point WWTP.

343
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2. SCENARIO 2:

The proposed location for the new Hadnot Point plant is in the vicinity
of the existing ball fields on O Street, upstream along Codgels Creek
from the existing Hadnot Point plant. For purposes of this evaluation,
the pumping arrangements for the new plant are identical to the plant
upgrade scenario (Scenario 1).

3. SCENARIO 3:
3.1. NORTH PLANTS TO JACKSONVILLE

The total design flow for the North Plants is equal to 3.85 MGD.
However, since The City of Jacksonville only has the capacity to
receive a total of 3.0 MGD from the Marine Corps Base, the flows
for the North Plants have been decreased proportionally to allow
for this Tlimitation. If this scenario 1is selected for
implementation, it will be necessary to establish conservation
measures to limit the total discharge from the northern plants.
Such measures include reduction of inflow and infiltration, use of
water saving devices in base facilities, and the careful control
of oil separator discharges.

3.1.1. CAMP GEIGER TO JACKSONVILLE

A 15 HP duplex station will pump a design flow of 1.30 MGD from
the Camp Geiger WWTP through the existing 16" effluent force main
across Brinson Creek. A proposed 18" Gravity Line will then carry
the flow along Brinson Creek approximately 1200 feet to a proposed
City of Jacksonville Booster Pump. A flow meter will be installed
in the Gravity Line for Jacksonville’s billing purposes.

331.2. TARAWA TERRACE TO CAMP. JOHNSON

A 25 HP duplex station will pump a design flow of 1.1 MGD from the
Tarawa Terrace WWTP through 8,500 LF of 16" force main to the Camp
Johnson WWTP. The force main runs west from the Tarawa Terrace
WWTP along Northeast Creek, crossing Scales Creek via an existing
trestle to the proposed aerated wet well at the Camp Johnson WWTP.

p.1.3. CAMP JOHNSON TO JACKSONVILLE

A 30 HP duplex station will pump a combined design flow from
Tarawa Terrace and Camp Johnson of 1.7 MGD through 8,550 LF of 20"
force main from the Camp Johnson WWTP north along Montford Landing
Road to NC 24. The force main will discharge to a proposed 18"
Gravity Line, to be constructed parallel to the City of
Jacksonville’s existing 24" Gravity Line. This gravity line will
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carry the flow approximately 800 feet to the existing Hargett
Street Pump Station site. A Flow Meter will be installed in the
Gravity Line.

3.2. SOUTH PLANTS TO HADNOT POINT i

With 3.0 MGD diverted to the City of Jacksonville, the capacity of the
treatment plant at Hadnot Point may be significantly reduced. For
purposes of this evaluation the plant is assumed to be a new 10 MGD |
advanced treatment facility. Additional discussion of the proposed
treatment facilities is contained elsewhere in this report.

gi2.1. RIFLE RANGE TO COURTHOUSE BAY
The pumping requirements and force main route location for Rifle
Range under this scenario are identical to those under Scenarios 1

and 2.
212 .2 ONSLOW BEACH TO COURTHOUSE BAY

The pumping requirements and force main route location for Onslow
Beach under this scenario are identical to those under Scenarios 1
and 2.

3:2.9, COURTHOUSE BAY TO HADNOT POINT

A 150 HP duplex station will pump a combined south plant design
flow of 1.32 MGD from the Courthouse Bay WWTP through 50,400 LF of
18" force main along Marines Road, Sneads Ferry Road, Service
Road, Gonzales Boulevard, and Conner Street to the Hadnot Point
WWTP. The 36" gravity line along Codgels Creek proposed under
Scenarios 1 & 2 is not utilized in Scenario 3.

4. SCENARIO 4:
4.1. ALL PLANTS TO HADNOT POINT

The pumping requirements and force main route location for all
existing plants under this scenario are identical to those under
Scenarios 1 and 2. The treatment plant at Hadnot Point is assumed
to be a new 15 MGD secondary facility. Discussion of the proposed
Hadnot Point treatment facilities is contained elsewhere in this
report.
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4.2. HADNOT POINT TO OCEAN OUTFALL

4.2.1. HADNOT POINT TO ONSLOW BEACH

A design flow of 15 MGD treated effluent will be pumped from the
Hadnot Point WWTP through 45,650 LF of 36" force main to Onslow
Beach.

4.2.2. OCEAN OUTFALL

The design flow of 15 MGD will be collected in a proposed aeration
basin located at the Onslow Beach WWTP site prior to discharge.
The 36" gravity ocean discharge line will extend approximately 1.5
miles (7,920 LF) offshore and terminate at a depth of
approximately 30 feet.

Detailed cost data for the pumping facilities and a discussion of the
assumptions on which cost estimates were based are contained in Appendix C.
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3.2 WASTEWATER TREATMENT PLANT DESIGN PARAMETERS

Scenarios 1 through 4 include the construction of a wastewater treatment
plant in the Hadnot Point area. Scenario 1 involves the upgrade and
expansion of the existing Hadnot Point plant to a 15 MGD advanced treatment
facility. Scenario 2 calls for the construction of a new 15 MGD advanced
treatment plant in the vicinity of the existing plant. Scenario 3 requires
the upgrade and expansion of the existing Hadnot Point plant to a 10 MGD
advanced treatment facility. Scenario 4 involves construction of a 15 MGD
secondary plant which must be upgradable to an advanced treatment facility.
DEM has indicated that a contingency plan will be necessary if the ocean
outfall option is pursued. Planning for an-upgradable: secondary plant
allows for conversion to a New River discharge if the ocean discharge is
not approved.

Actual discharge parameters for all of the plants are dependent on
extensive sampling and modeling efforts beyond the scope of Phase 1. In
order to perform preliminary evaluations and comparisons of the various
plant options, the planning limits provided by DEM for discharges to the
New River were used as a basis for preliminary plant design. Listed below
is an outline of the design considerations for the advanced treatment
facility. A schematic of the recommended treatment process appears in
Figure 3.2.

Advanced Wastewater Treatment Plant Design Parameters:
1. Design Flow - 15 MGD

2. Assumed influent wastewater characteristics:

BODg = 210 mg/1
TSS = 230 mg/]
VSS = 172 mg/]
TP = 10 mg/1
TKN = 35 mg/1
NH3N = 20 mg/1

3. Required effluent wastewater characteristics:

BODsg = 5 mg/1

1SS = -

NH3N =1 mg/1

Total N = 4 mg/1 summer, 8 mg/1 winter
TP = 0.5 - 1.0 mg/1

DO = 6.0 mg/1

4. Design considerations:

a) Retrofitting and expansion of the existing 8 MGD Hadnot Point
wastewater treatment plant.

b) Design a new WWTP in the vicinity of the existing Hadnot Point
wastewater treatment plant.
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c) Influents of the Rifle Range WWTP, Camp Geiger WWTP, Camp Johnson
WWIP, Tarawa Terrace WWTIP, Onslow Beach WWTP, and Courthouse Bay
WWTP will be pumped to Hadnot Point WWTP or to a new WWTP for
treatment.

Multi-stage biological activated sludge processes:
A20 process - DAVCO Inc. (Davco is licensed to handle the Air

)
Products treatment technology).

) OMNIFLO Sequencing Batch Reactor - Jet Tech Inc.

)

)

-1

0o

Bardenpho process - ETIMCO Process Machinery Division of Envirotech
Corporation

d Orbal Systems - Envirex Inc.

e) Schreiber Process - Schreiber Corporation, Inc.

These processes, known as Biological Nutrient Removal (BNR), are
patented activated sludge systems.

Selected process for Camp Lejeune is the A20 process marketed by DAVCO
Inc. The selection is based on the following:

Required effluent wastewater characteristics

Shorter process detention time

Capital and O & M costs.

Demonstrated performance:

The Wastewater Treatment Plant at Largo, Florida has the same
design capacity (15 MGD) and same characteristics as the proposed
Wastewater Treatment Plant at Camp Lejeune.

Qoo

Unit Processes (see attached process schematic)
a. Preliminary treatment:

1. Mechanical Bar Screens.

2. Aerated grit removal chamber.

a. Grit chamber.
b. Grit pumps.

b. Primary Treatment:

1.  Primary Clarifiers.
2. Primary Sludge Pumps.

c. Biological Treatment:

Advanced biological treatment will use the A20 process patented by
Air Products and Chemicals, Inc. to achieve BOD, nitrogen, and
phosphorus removal.

1. Anaerobic Zone :
The first stage of the process is a completely mixed
anaerobic zone. In this zone, fermentation reactions are
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3.2 WASTEWATER TREATMENT PLANT DESIGN PARAMETERS

Scenarios 1 through 4 include the construction of a wastewater treatment
plant in the Hadnot Point area. Scenario 1 involves the upgrade and
expansion of the existing Hadnot Point plant to a 15 MGD advanced treatment
facility. Scenario 2 calls for the construction of a new 15 MGD advanced
treatment plant in the vicinity of the existing plant. Scenario 3 requires
the upgrade and expansion of the existing Hadnot Point plant to a 10 MGD
advanced treatment facility. Scenario 4 involves construction of a 15 MGD
secondary plant which must be upgradable to an advanced treatment facility.
DEM has indicated that a contingency plan will be necessary if the ocean
outfall option is pursued. Planmingfor-an-upgradable:secondary plant
allows for conversion to a New River discharge if the ocean discharge is
not approved.
Actual discharge parameters for all of the plants are dependent on
extensive sampling and modeling efforts beyond the scope of Phase 1. In
order to perform preliminary evaluations and comparisons of the various
plant options, the planning limits provided by DEM for discharges to the
New River were used as a basis for preliminary plant design. Listed below
is an outline of the design considerations for the advanced treatment
facility. A schematic of the recommended treatment process appears in
Figure 3.2.
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1. Design Flow - 15 MGD

2. Assumed influent wastewater characteristics:

BODs = 210 mg/1
TSS = 230 mg/]
VSS = 172 mg/]
TP = 10 mg/1
TKN = 35 mg/1
NH3N = 20 mg/1

3. Required effluent wastewater characteristics:

BODg = 5 mg/1

TSS = -

NH3N =1 mg/1

Total N = 4 mg/1 summer, 8 mg/1 winter
TP =0.5-1.0 mg/1

DO = 6.0 mg/1

4. Design considerations:

a) Retrofitting and expansion of the existing 8 MGD Hadnot Point
wastewater treatment plant.

b) Design a new WWTP in the vicinity of the existing Hadnot Point
wastewater treatment plant.
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c) Influents of the Rifle Range WWTP, Camp Geiger WWTP, Camp Johnson
WWTP, Tarawa Terrace WWTP, Onslow Beach WWTP, and Courthouse Bay
WWTP will be pumped to Hadnot Point WWTP or to a new WWTP for
treatment.

Multi-stage biological activated sludge processes:

a) A20 process - DAVCO Inc. (Davco is licensed to handle the Air
Products treatment technology).

b) OMNIFLO Sequencing Batch Reactor - Jet Tech Inc.

c) Bardenpho process - EIMCO Process Machinery Division of Envirotech
Corporation

d) Orbal Systems - Envirex Inc.

e) Schreiber Process - Schreiber Corporation, Inc.

These processes, known as Biological Nutrient Removal (BNR), are
patented activated sludge systems.

Selected process for Camp Lejeune is the A20 process marketed by DAVCO
Inc. The selection is based on the following:

Required effluent wastewater characteristics

Shorter process detention time

Capital and O & M costs.

Demonstrated performance:

The Wastewater Treatment Plant at Largo, Florida has the same
design capacity (15 MGD) and same characteristics as the proposed
Wastewater Treatment Plant at Camp Lejeune.

Qo ow

Unit Processes (see attached process schematic)
a. Preliminary treatment:
1.  Mechanical Bar Screens.
2. Aerated grit removal chamber.
a. Grit chamber.
b. Grit pumps.
b. Primary Treatment:

1. Primary Clarifiers.
2. Primary Sludge Pumps.

c. Biological Treatment:

Advanced biological treatment will use the A20 process patented by
Air Products and Chemicals, Inc. to achieve BOD, nitrogen, and
phosphorus removal.

1. Anaerobic Zone :

Thefirst  "stage of the process is a completely mixed
anaerobic zone. In this zone, fermentation reactions are
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initiated to convert organic nitrogen to ammonia, and to
convert insoluble polyphosphates to soluble orthophosphate.
Return activated sludge from the <clarifier should be
denitrified to the maximum extent possible. This zone must
be mixed to maintain solids in suspension and to ensure that
the return activated sludge is dispersed throughout the
influent wastewater.

25 Anoxic Zone:

The second stage of the process is the anoxic zone. This
zone is also mixed. The anoxic zone is not aerated.
Nitrified mixed liquor from the aerobic zone is recirculated
to the anoxic zone, where nitrates provide a source of oxygen
to the microorganisms. These microorganisms remove oxygen
from nitrates and release nitrogen gas as a byproduct. This
nitrogen gas is then stripped out of solution by the aeration
in the next zone (aerobic zone).

i Aerobic Zone:

In this zone, rapid cell growth occurs and phosphorus is
absorbed by these cells in abundance. Nitrogen, in the form
of ammonia, is converted to nitrates, and then recirculated
to the anoxic zone for denitrification. BOD is assimilated
and converted to cell mass. This mixed liquor of living
cells and inorganic solids (activated sludge) then flows to a
clarifier, where the activated sludge settles and is
recirculated to the anaerobic zone, while the clarified
effluent is processed further before discharge.

4. Major equipment required:

a) Tanks sized for required detention times.

b) Mixers.

c) Air blowers, diffusers and air piping.

d) Recirculation pumps, controls and piping system.

Clarification:

Following biological treatment, the mixed Tiquor is settled under
quiescent conditions. A portion of the settled sludge is returned
to the anaerobic zone, and the remainder is wasted to an aerobic
sludge digester. Circular clarifiers are recommended. Additional
nitrogen removal is required, and the clarifier effluent will flow
to the denitrification filter, prior to disinfection.

Chemical Feed System:

It is prudent to provide a backup chemical feed system for
nutrient removal in the event of a process upset. Thus, an alum
feed system is provided for phosphorus precipitation. Alum can be
added to the aerobic zone effluent just prior to clarification. A
small amount of alum will probably be needed on a daily basis to
ensure that phosphorus concentrations are reduced to less than 1.0
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mg/l. In_addition, small amounts of polymer will assist in the
flocculation and settling of precipitated phosphorus.

Polymer feed will also be provided for sludge conditioning at
dissolved-air flotation (DAF) units and prior to belt filter press
dewatering. Sludge conditioning polymer may a be different type
of polymer than that used for aiding the clarification process.
Methanol feed will be provided when denitrification filters will
be needed to reduce total nitrogen concentration to 4.0 mg/1 or
less.

Denitrification Filter:

Clarified effluent will be Tlow in suspended solids, BOD,
phosphorus and ammonia nitrogen. The final aerobic zone of the
biological treatment process will ensure that all ammonia nitrogen
is converted to nitrate nitrogen. As nitrate is an extremely
soluble ion, it is not possible to chemically precipitate it.
Removal relies on the work of microorganisms which, under
anaerobic or anoxic conditions, use the nitrate as source of
oxygen and release nitrogen gas as a byproduct. This is the same
process that occurs in the anoxic zone of the AZ0 process, with
the exception that the microorganisms are attached to a plastic
"filter" media rather than suspended in the mixed liquor. In
addition, at this point in the process, BOD has been reduced to
such a point that there is insufficient "food" to adequately
support these microorganisms, and hence, methanol is added as a
source of readily available food. Occasionally the filter must be
backwashed to remove excess microbial growth which would
eventually clog the filter. The filter also incorporates an air
scour to improve backwashing. The backwash water is then returned
to the anoxic zone of the biological treatment process.

Disinfection/Dechlorination/Post-Aeration:

The final treatment processes of chlorination, dechlorination and
post aeration precede final effluent disposal. Chlorine will be
fed in solution through a diffuser into chlorine contact tanks.
Chlorine addition will provide disinfection at highly efficient
rates due to the high degree of pollutant removals in the
biological advanced treatment process. Chlorine will be fed
centrally from 1 ton cylinder mounted vacuum regulators with an
automatic changeover module to provide continuous disinfection.
Chlorine gas under vacuum will be dissolved into solution and
metered in proportion to effluent flow rate by a standard
automatic flow paced chlorinator with integral chlorine solution
ejector. Duplex chlorine solution booster pumps will be provided
to pump final effluent through the ejector and into the chlorine

contact chambers. The dechlorination process 1is virtually
identical to the chlorination process with regard to equipment
requirements and operation. The exceptions are that sulfur

dioxide gas is made into solution in a sulfonator ejector and
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initiated to convert organic nitrogen to ammonia, and to
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Return activated sludge from the clarifier should be
denitrified to the maximum extent possible. This zone must
be mixed to maintain solids in suspension and to ensure that
the return activated sludge is dispersed throughout the
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2. Anoxic Zone:
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zone 1is also mixed. The anoxic zone is not aerated.
Nitrified mixed liquor from the aerobic zone is recirculated
to the anoxic zone, where nitrates provide a source of oxygen
to the microorganisms. These microorganisms remove oxygen
from nitrates and release nitrogen gas as a byproduct. This
nitrogen gas is then stripped out of solution by the aeration
in the next zone (aerobic zone).
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In this zone, rapid cell growth occurs and phosphorus is
absorbed by these cells in abundance. Nitrogen, in the form
of ammonia, is converted to nitrates, and then recirculated
to the anoxic zone for denitrification. BOD is assimilated
and converted to cell mass. This mixed liquor of Tliving
cells and inorganic solids (activated sludge) then flows to a
clarifier, where the activated sludge settles and is
recirculated to the anaerobic zone, while the clarified
effluent is processed further before discharge.
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a) Tanks sized for required detention times.

b) Mixers.

c) Air blowers, diffusers and air piping.

d) Recirculation pumps, controls and piping system.
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quiescent conditions. A portion of the settled sludge is returned
to the anaerobic zone, and the remainder is wasted to an aerobic
sludge digester. Circular clarifiers are recommended. Additional
nitrogen removal is required, and the clarifier effluent will flow
to the denitrification filter, prior to disinfection.

Chemical Feed System:

It is prudent to provide a backup chemical feed system for
nutrient removal in the event of a process upset. Thus, an alum
feed system is provided for phosphorus precipitation. Alum can be
added to the aerobic zone effluent just prior to clarification. A
small amount of alum will probably be needed on a daily basis to
ensure that phosphorus concentrations are reduced to less than 1.0
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mg/1. In addition, small amounts of polymer will assist in the
flocculation and settling of precipitated phosphorus.

Polymer feed will also be provided for sludge conditioning at
dissolved-air flotation (DAF) units and prior to belt filter press
dewatering. Sludge conditioning polymer may a be different type
of polymer than that used for aiding the clarification process.
Methanol feed will be provided when denitrification filters will
be needed to reduce total nitrogen concentration to 4.0 mg/1 or
less.

Denitrification Filter:

Clarified effluent will be 1low in suspended solids, BOD,
phosphorus and ammonia nitrogen. The final aerobic zone of the
biological treatment process will ensure that all ammonia nitrogen
is converted to nitrate nitrogen. As nitrate is an extremely
soluble ion, it is not possible to chemically precipitate it.
Removal relies on the work of microorganisms which, under
anaerobic or anoxic conditions, use the nitrate as source of
oxygen and release nitrogen gas as a byproduct. This is the same
process that occurs in the anoxic zone of the AZ0 process, with
the exception that the microorganisms are attached to a plastic
"filter" media rather than suspended in the mixed liquor. In
addition, at this point in the process, BOD has been reduced to
such a point that there is insufficient "food" to adequately
support these microorganisms, and hence, methanol is added as a
source of readily available food. Occasionally the filter must be
backwashed to remove excess microbial growth which would
eventually clog the filter. The filter also incorporates an air
scour to improve backwashing. The backwash water is then returned
to the anoxic zone of the biological treatment process.

Disinfection/Dechlorination/Post-Aeration:

The final treatment processes of chlorination, dechlorination and
post aeration precede final effluent disposal. Chlorine will be
fed in solution through a diffuser into chlorine contact tanks.
Chlorine addition will provide disinfection at highly efficient
rates due to the high degree of pollutant removals in the
biological advanced treatment process. Chlorine will be fed
centrally from 1 ton cylinder mounted vacuum regulators with an
automatic changeover module to provide continuous disinfection.
Chlorine gas under vacuum will be dissolved into solution and
metered in proportion to effluent flow rate by a standard
automatic flow paced chlorinator with integral chlorine solution
ejector. Duplex chlorine solution booster pumps will be provided
to pump final effluent through the ejector and into the chlorine

contact chambers. The dechlorination process is virtually
identical to the chlorination process with regard to equipment
requirements and operation. The exceptions are that sulfur

dioxide gas is made into solution in a sulfonator ejector and

3-10




Greenhorne & O'Mara, Inc.

applied to the effluent in a much smaller reactor vessel because
the reaction of sulfur dioxide with chlorine residual is nearly
instantaneous. Sulfur dioxides will reliably remove all chlorine
residual; however, overdosing will exert a deficit oxygen demand
on the effluent. The final step in the wastewater treatment
process is post-aeration. Air is supplied from the duplex air
blowers (shared with the activated sludge process) to the effluent
by fixed, drop type, fine bubble diffusers. Because the influent
to the post-aeration stage should be completely oxygen absent (due
to sulfonation in the dechlorination process) air flow
requirements for post-aeration are somewhat significant.

Solids Handling:

1. Dissolved Air Flotation (DAF) Units:
Duplicate prefabricated steel wall dissolved air flotation
thickener units will be furnished to concentrate the waste
activated sludge prior to introduction to the aerobic
digester. The DAF units will employ polymer addition to
enhance performance.

2. Aerobic Digesters:
The thickened waste activated sludge and the primary sludge
will be combined and pumped to the aerobic digesters for
stabilization.

3. Belt Filter Presses:
Stabilized sludge will be pumped from the digesters to belt
filter presses for dewatering. Polymer will be used for
sludge conditioning prior to dewatering. Treated wastewater
will be used for spray wash water for cleaning the belts.

Sludge Disposal Options:

a) Lime stabilization and land application for soil
conditioning.

¢) Incineration.
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