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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.

|. \ﬂ\-\—\adc Oceovn ow-£ai app!!ca,i-wr\ process

Uy 1ny) ot News «nac

3 \rtiate detaied process ond Capecrhy =tudies

environmental quality were then developed. Qe resmmembed. AMpewnetivt
: reevnentt

i
’ s B
(=o7] 'Saucj,wuj
Wre] 2ol
Al 1AL

MAVS WCM\G

3. ‘\\erxoho&e w/DE +0€‘rhtb\sh a .'?rmsm Olgreenﬂenvf' fex condrrmed ug%my,

A Evtvote @asHng < ewer Cotectum System g )
S Inreduer progomsde Gmserve wades, | it exdmnesus faus , rcpagy

nutrente ot dhewr sowrce . (bt Hhay meanm eliminate avre&uw)







FILENAME: NEW.SHT

GREENHORNE & O’MARA, INC.
RALEIGH, NORTH CAROLINA

AONTEORD FOT) SEWAGE TREATHE
P p— MENT PLANT
mﬁ‘&-] SEVAGE TREATMENT PLANT 125 MGD

MARINE CORPS BASE

WASTEWATER TREATMENT MASTER PLAN

PHASE |
CAMP LEJEUNE, N.C.

EXISTING TREATMENT
PLANT SITES

SCALE:

NT.S.

FIGURE 10O







TAB PLACEMENT HERE

DESCRIPTION:

SECT Ton ]

X] Tab page did not contain hand written information

[] Tab page contained hand written information
*Qcanned as next image

Confidential Records Management, Inc.
New Bern, NC

1-888-622-4425

9/08



SECTION 1 %,







|

Green/rorne ¢ O'Mara, Inc.

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




Greenlzorne & O'Mara, Inc.

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.

Advanced Wastewater Treatment Plant Design Parameters:
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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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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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.
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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
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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.

d) Composting.

c¢) Landfill disposal.

Detailed cost data for the treatment facilities and a discussion of the
assumptions on which cost estimates were based are contained in Appendix C.
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3.3 INDIVIDUAL LAND APPLICATION FOR ALL PLANTS

Potential land application spray fields and lagoon sites for Camp Lejeune
were selected based on the following criteria:

~_An assumggiéﬁ::ias made that the general area of the existing
“plants would continue to be the receiving point for the influent
and, therefore, the spray fields and lagoons would be as close to
these areas as possible.

2. Land use maps were studied to determine where suitable undeveloped
land was available.

3. Soil Surveys were studied to estimate where suitable soils were
available. For this preliminary study, requirements included (a)
depth to groundwater greater than three feet and (b) soil
permeabilities 0.2 to 6 in/hr.

4. A1l areas deemed acceptable based on items 1 through 3, above,
were delineated on soil maps.

5. Meetings were held with base planning, training, and other
interested personnel to discuss possible conflicts with long term

planning and training needs.

6. After conflicting areas were dismissed from further evaluation,
sites were delineated based on area requirements determined in
Task 3.

Site selection for land application systems is an iterative process;
therefore, final site selection must be determined as result of actual
field investigations by a qualified soil scientist.

Detailed cost data for the land application facilities and a discussion of
the assumptions on which cost estimates were based are contained in
Appendix C. Locations of the proposed land application sites are indicated
in Figure 3.3. A schematic of the recommended typical land application
treatment process appears in Figure 3.4.
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WASTEWATER TREATMENT MASTER PLAN
Phase 1

Marine Corps Base, Camp Lejeune, North Carolina

4 - COMPARISON OF PHASE 1 SCENARIOS

Three Scenarios from Task 3 were selected for comparative feasibility and
economic analysis:

Alternate 1: A new centralized 15 MGD secondary treatment plant with an
ocean outfall to accommodate all flows.

Alternate 2: A combination of pumping selected northern plant flows to
Jacksonville, land application for the southern plants, and
an upgrade and expansion of the existing Hadnot Point plant
to 10 MGD advanced treatment for the remaining flows.

Alternate 3: A new centralized 15 MGD advanced treatment plant at Hadnot
Point to accommodate all flows.

PUMPING ROUTES

A1l of the Task 4 Alternates involve the pumping of raw sewage and/or
treated effluent. Pumping stations will be placed at or very near the
existing treatment plant Tlocations. Preliminary force main routes are
described in Section 3 and are indicated in Figures 3.1 and 3.3.

During Task 4, the pumping routes selected in Task 3 were modified to
reduce the required force main lengths by including more cross country
locations and water crossings. The shorter routes required smaller
diameter force mains and lowered pump horsepower. Consequently, with the
exception of the Rifle Range force main, construction and operation costs
were lower than those determined previously. Due to the high construction
cost of crossing Stone Bay from the Rifle Range, the total Tife-cycle cost
for this route increased.

As discussed in Task 3, odor control equipment is assumed to be required.
Odor control is proposed by air injection at the wet well at each pump
station, with additional injection points at the mid points of the longer
force mains. In addition the proposed aeration basin just ahead of the
Onslow Beach ocean outfall line has been replaced with an air injection
pump tﬁ supply dissolved air to the treated effluent as it enters the
outfall.

Revised pumping routes are shown in Figure 4.1.1, Figure 4.2.1, and Figure

4.3.1 for Alternates 1, 2, and 3 respectively. Task 4 pump and force main
sizes are listed in Appendix C.
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WASTEWATER TREATMENT PLANTS

Alternates 1 and 3 include the construction of a new wastewater treatment
plant in the Hadnot Point / French Creek area. The proposed site for the
new plants is shown in Figure 4.0. Under Alternate 2, the existing Hadnot
Point Plant will be upgraded to an Advanced 10 MGD facility. All
alternates utilize the existing equalization lagoon as the primary
collection point for all of the wastewater. Recommended staffing
requirements for the facilities are included below. Staffing estimates are
based on calculations utilizing EPA Staffing Estimate Worksheets for each
plant, with appropriate adjustments for specific plant characteristics.

Alternate 1

A new 15 MGD secondary treatment facility will be constructed in the
vicinity of Main Service Road and Gonzales Boulevard. It is assumed that
the effluent limits for this facility will be less stringent due to the
proposed ocean outfall. The basis for design of the new 15 MGD secondary
plant is identical to the 15 MGD advanced facility described in Section
3.2, with the following components excluded:

A20 Process Equipment
Intermediate Pump Station
Denitrification Filters
Dechlorination Equipment

The A20 Process Equipment and the Denitrification Filters will not be
needed to meet the anticipated secondary effluent limits. Gravity flow of
Secondary Effluent should be possible, thereby eliminating the need for the
Intermediate Pumps. A pump station structure for Return Sludge Pumps and
Digester Overflow Pumps will be included in the area between the proposed
clarifiers. It is assumed that effluent toxicity will not be a problem due
to the Tlength of the ocean outfall 1line, eliminating the need for

Dechlorination Equipment. The existing Hadnot Point Plant will be
abandoned.

Recommended staffing for a new 15 MGD secondary plant is as follows:

Position No. of Employees

Classification Day Shift Night Shift Weekend Shift Total
Operations 3 13
Maintenance
Supervisory
Clerical
Laboratory
Yard Work

1
1

o e e W

NN = P~
NN =W o

TOTAL 17 5 5 27

Figures 4.1.2 and 4.1.3 show the proposed Process Flow Schematic and
Wastewater Treatment Plant Site Plan for Alternate 1.
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Alternate 2

The existing Hadnot Point Plant will be upgraded to provide advanced
treatment for a projected flow of 10 MGD. The basis for design of the
upgraded plant is identical to the 15 MGD advanced facility described in
Section 3.2, modified as required to accommodate the lower flow. The basis
for design of the land application systems at Rifle Range, Courthouse Bay,
and Onslow Beach is identical to the system described in Section 3.3.

Recommended staffing for the upgraded 10 MGD advanced plant is as follows:

Position No. of Employees
Classification Day Shift Night Shift Weekend Shift Total
Operations 13 4 5 22
Maintenance 5 1 1 7
Supervisory 1 1 1 3
Clerical 1 - - 1
Laboratory 2 - - 2
Yard Work 2 - - 2
TOTAL 24 6 { 37

Operation of the land application systems is expected to require two (2)
qualified Operators for each Tlocation and a rotating farming and
maintenance crew of four (4).

Figures 4.2.2 and 4.2.3 show the proposed Process Flow Schematic and
Wastewater Treatment Plant Site Plan for Alternate 2.

Alternate 3

A new 15 MGD advanced treatment facility will be constructed in the
vicinity of Main Service Road and Gonzales Boulevard. The basis for design
of the new plant is identical to the 15 MGD advanced facility described in
Section 3.2. The existing hadnot Point Plant will be abandoned.

Recommended staffing for the new 15 MGD advanced plant is as follows:

Position No. of Employees
Classification Day Shift Night Shift Weekend Shift Total
Operations 1 7 26
Maintenance 2

1

Supervisory
Clerical
Laboratory
Yard Work

TOTAL 24 7 10 41

1o e =N

MR = B

7
3
1
2
2

Figures 4.3.2 and 4.3.3 show the proposed Process Flow Schematic and
Wastewater Treatment Plant Site Plan for Alternate 3.
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Analysis of the Task 4 Alternates included the following elements for
evaluation:
1. Order-of-Magnitude Life Cycle costs.

2. Preliminary environmental evaluation to identify any major concerns
that would eliminate an alternative.

Estimated time to design, permit, and construct facilities.
General regulatory requirements and permitting conditions.
Conformance to the Camp Lejeune Master Plan.

Site suitability, space available, and right-of-way requirements.

General constructability.

o ¢TI~ Hec - ) destiu -, SRR MR

Other limits due to base operations and facility needs.

9. Other applicable and relevant local, State, and Federal regulations.
10. Complexity of operation and maintenance.

11. Reliability and failure considerations.

12. Ability to meet long-term disposal needs.

13. Efficiencies of nutrient removal.

14. Sludge generation, handling, and disposal.

15. Reliability of technology.

16. Ease of treatment capacity expansions.

4.1 Order of Magnitude Life Cycle Costs

Each Alternate was considered independently and evaluated for a twenty (20)
year life-cycle. [Items evaluated include Capital Costs for Construction;
Labor Costs; Operation and Maintenance Costs; and Power Costs. The table
on the following page indicates the present worth value for each Alternate.

The component present worth values, listed for the existing treatment
plants, have been adjusted to indicate the individual plants’ flow-weighted
contributions to the overall cost of pumping, treatment, and disposal.
Detailed cost data, including construction cost and non-weighted present
worth summaries are contained in Appendix C. Design and permit costs are
included for reference in the cost data but are not reflected in the
summaries of construction costs and present worth values.
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The environmental consequences related to the proposed Wastewater Treatment
Alternates were studied for their potential to eliminate any alternatives
from further consideration. Various State and Federal agencies were
contacted for general information. The basis for the items investigated
was derived from both the guidelines issued by the N.C. Department of
Administration State Clearinghouse and those from the National
Environmental Policy Act.

4.2.1 Environmental Consequences:

Alternate 1 - Secondary treatment plant for all flows with an ocean outfall

4.2.1.1 Changes in Land Use

No changes in land use will result from proposed piping routes of
Alternate 1 as most would be constructed in shoulders of existing
roads.

Changes would occur at the Hadnot Point plant due to additional Tland
requirements. Approximately 50 acres of additional Tand at the
intersection of Main Service Rd. and Gonzales Boulevard would be
required for the new Hadnot Point plant proposed in Alternate 1. The
area presently consists of undeveloped land between two creeks.

4.2.1.2 Wetlands

Pipe Routes

Along Roads: Proposed pipe routes follow existing Marine Corps Base
(MCB) roads with the exception of river and creek
crossings. Pipes installed in the road shoulders will
require no permits as these areas are not designated
wetlands according to the National Wetlands Inventory
Maps issued by the U.S. Department of the Interior.

Overland: A few thousand feet of the proposed route between Camp
Geiger and Camp Johnson will cross wetlands between
Edwards Creek and Jacks Point. The crossing would likely
qualify for Nationwide Permit 12.
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4.2.

4.2.

4.2.

River

Crossings: Utility lines normally qualify for Nationwide Permit 12
but a series of conditions and management practices must
be met. Major crossings in Alternate 1 would occur at
the following locations:
o New River at Jacks Point
L Northeast Creek
] Wallace Creek
L Intracoastal Waterway (two)
[ New River at Stone Bay (11,000 ft.)

Treatment

Plant Site: The Hadnot Point plant proposed in Alternate 1 would be
located in upland areas as designated on the referenced
maps and would have no impact on wetlands.

1.3 Prime or Unique Agricultural Lands

Endangered Plant Species - A1l endangered plant species within the MCB
occur within wetland or marsh areas. The improvements proposed for
Alternate 1 could impose a minor impact on these species along pipe
routes through wetlands between Camp Geiger and Camp Johnson from
Edwards Creek to Jacks Point.

1.4 Public Lands

The improvements proposed in Alternate 1 would have no significant
impact on areas of the MCB open to the general public. The proposed
piping routes along roads and the proposed plant construction are not
expected to have a significant effect on the general public other than
minor traffic interruption during construction.

1.5 Scenic and Recreation Areas

The improvements proposed in Alternate 1 would have no significant
impact on scenic or recreation areas of the MCB. Temporary effects
however would be realized during construction of pipe lines and the
treatment plant at the following locations:

L Picnic area at Frenchman’s Creek and Northeast Creek between Camp
Johnson and Tarawa Terrace

Pipe crossing at Northeast Creek

Pipe crossing of Intracoastal Waterway at Onslow Beach

Pipe crossing of Onslow Beach shoreline for ocean outfall

Pipe crossing of New River at Stone Bay from Rifle Range
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4.2.

4.2.

4.2.

4.2.

1.6 Areas of Archaeological or Historical Value

Improvements proposed in Alternate 1 would have no significant impact
on known Archaeological or Historic sites based on examination of the
MCB Cultural Resources Map and the MCB Historic Preservation Plan dated
1990.

1.7 Air Quality

Construction activities associated with the improvements proposed in
Alternate 1 would have no significant impact on the MCB air quality.
Earthwork operations for utility trenches and for treatment plant
structures would cause short term dust conditions and minor exhaust
emissions from equipment.

Sludge disposal through incineration could have an impact on the MCB
air quality. An air permit application and toxicity analysis of the
incineration process would be vrequired by the NC Division of
Environmental Management. A "toxic review" of the surrounding air zone,
as defined by the MCB, may also be required by the NCDEM to assess the
effect of the proposed incineration process on the surrounding area.

Operation of the proposed treatment plant would have no significant
impact on air quality as odor control measures are included in the
Alternate 1 plant improvements.

1.8 Groundwater Quality

The improvements proposed in Alternate 1 would have no significant
impact on the groundwater quality of the MCB. The proposed pipe routes
consist of force mains and as such would require relatively shallow
installations. The force mains would be pressure tested during
construction to assure their integrity.

The construction proposed for the Hadnot Point plant will require
groundwater monitoring systems to be approved by the NC Division of
Environmental Management during the design review of the project. The
groundwater monitoring systems would be designed as a result of a
hydrogeologic investigation and would be capable of assessing the
impact of any wastewater discharge into the groundwater.

1.9 Noise Levels
The improvements proposed in Alternate 1 would have no significant
impact on noise levels at the MCB. Temporary levels may rise for short

periods during construction but would not significantly disrupt normal
activities.
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4.2.1.10 Water Supplies

MCB Well Fields - Improvements proposed in Alternate 1 would have no
significant impact on existing MCB water supply wells. Proposed pipe
routes would be required by NCDEM to maintain 100 feet (50 feet with
ductile iron pipe and pressure joints) of clearance from wells. In most
cases this could be accomplished by locating wastewater piping on the
opposite side of roads from existing water supply piping.

Other Water Supplies - No other known water supply sources would be
impacted by the proposed improvements of Alternate 1.

4.2.1.11 Fish and Their Habitats

The wastewater pipe river crossings proposed in Alternate 1 would have
temporary effects on fish nurseries and shellfish beds in the following
locations:

L Northeast Creek - nursery area
[ New River at Jacks Point - nursery area
L 0 New River at Stone Bay - shellfish beds
b The NC Division of Marine Fisheries indicated that construction of
¢ W , utility crossings are routinely permitted through the nursery locations
L4k 49“ between September T and April I. Marine Fisheries indicated, however,
vg that they would have great concerns over the crossing of Stone Bay_if.
o it involved disturbance of sf
RifTe Range would have to be adju

Tfish beds. The crossing route from
sted to avoid such a disturbance.

The approval of the ocean outfall discharge under the NPDES permit
procedure would require studies to indicate that no "unreasonable
degradation of the marine environment" would occur under the proposed
discharge conditions,this determination is beyond the scope of this
study however.

4.2.1.12 Wildlife and Their Habitats
Endangered Species:

Red Cockaded Woodpecker - Pipe routes proposed in Alternate 1 will pass
through current ranges of the Red Cockaded Woodpecker along Sneads
Ferry Rd. between Service Rd. and Courthouse Bay; as the proposed pipe
would be placed in the shoulder of the existing roads however, no
significant d1§turbance to the habitat is anticipated.

Alligators - The alligator habitat is generally restricted to wetland
and marsh areas of the MCB. Improvements proposed in Alternate 1 may
have minor, temporary impact during construction at river crossings and
the wetland crossing between Camp Geiger and Camp Johnson.
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Sea Turtles - Construction of the ocean outfall 1ine from Onslow Beach
could impose a minor, temporary impact to the turtle beach habitat
during construction (consultation with the U.S Fish & Wildlife Service
during the next phase of the study is recommended).

Whales - Construction of the ocean outfall line from the shoreline at
Onslow Beach could impose a minor, temporary impact during construction
(consultation with the U.S Fish & Wildlife Service during the next
phase of the study is recommended).

4.2.1.13 Introduction of Toxic Substances

Improvements proposed in Alternate 1 would not introduce toxic
substances to the MCB under normal operating conditions beyond the
amounts permitted in the NPDES Wastewater Discharge Permit. Equipment
failures could cause minor discharges of toxic substances but would not
create a significant impact to the MCB.

4.2.1.14 Existing Utilities

IR Sites (Reclaimed Landfills) - The improvements proposed for
Alternate 1 would pose no significant impact on existing "IR" sites.
The proposed pipe route between Camp Geiger and Camp Johnson is near
Site 36 but further investigation and adjustment to the actual pipe
route would avoid disturbance to the site.

4.2.2 Environmental Consequences - Alternate 2:

Combination of pumping northern plant flows to Jacksonville, Tland
application for the southern plants, and an upgrade of the existing Hadnot
Point plant for the remaining flows.

4.2.2.1 Changes in Land Use

No changes in land use would result from proposed piping routes of
Alternate 2 as most would be constructed in shoulders of existing
roads.

The proposed improvements to the Hadnot Point plant would require the
use of undeveloped land in upland area near the existing plant.

Changes in land use would occur however at proposed land application
sites at the Onslow Beach, Courthouse Bay, and Rifle Range plant sites.
Land used for land application treatment would be dedicated to crop
management (timber) for the proposed life of the treatment plants.
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4.2.2.2 Wetlands

4.2.

Pipe Routes

Along Roads: Proposed pipe routes would follow existing MCB roads
with the exception of river and creek crossings. Pipes
installed in the road shoulders will require no permits
as these areas are not designated Wetlands according to
the National Wetlands Inventory Maps issued by the U.S.
Department of the Interior.

Overland: The proposed route from Camp Geiger to a Jacksonville
pump station crosses approximately 1200 feet of Wetland
along Brinson Creek. Nationwide Permit 12 most likely
will apply.

River

Crossings: Utility lines normally qualify for Nationwide Permit 12
but a series of conditions regarding wildlife
disturbance and management practices must be met. Major
crossings in Alternate 1 would occur at the following
locations:

L Northeast Creek(from Tarawa Terrace)
U Wallace Creek
L Intracoastal Waterway

River Outfall: The proposed outfall from Hadnot Point would require an
Individual Permit since the pipe would not be fully
covered in a trench.

Treatment Plant Sites

Hadnot Point: The proposed plant upgrade is located in an upland area
and would not encroach on identified Wetlands.

Land

Application: The areas proposed for land application are also located
in upland areas as Wetlands are not suitable for land
application.

2.3 Prime or Unique Agricultural Lands

Endangered Plant Species - A1l endangered plant species within the MCB
occur within wetland or marsh areas. The proposed route from Camp
Geiger to a Jacksonville pump station in Alternate 2 crosses
approximately 1200 feet of Wetland along Brinson Creek; therefore, a
minor impact on these species is possible.
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4.2.

4.2.

4.2

4.2.

4.2.

2.4 Public Lands

The improvements proposed in Alternate 2 would have no significant
impact on areas of the MCB open to the general public. The proposed
piping routes along roads and the proposed plant construction are not
expected to have a significant effect on the general public other than
minor traffic interruption during construction.

2.5 Scenic and Recreation Areas

The improvements proposed in Alternate 2 would have no significant
impact on scenic or recreation areas of the MCB. Temporary effects
however would be realized during construction of pipe lines and plant
improvements at the following locations:

L Pipe crossing at Northeast Creek
Hadnot Point picnic area at old plant
@ Pipe crossing of Intracoastal Waterway at Onslow Beach

.2.6 Areas of Archaeological or Historical Value

Improvements proposed in Alternate 2 would have no significant impact
on known Archaeological or Historic sites based on examination of the
MCB Cultural Resources Map and the MCB Historic Preservation Plan dated
1990.

2.7 Air Quality

Construction activities associated with the improvements proposed in
Alternate 2 would have no significant impact on the MCB air quality.
Earthwork operations for utility trenches and for treatment plant
structures would cause short term dust conditions and minor exhaust
emissions from equipment.

Sludge disposal through incineration could have an impact on the MCB
air quality. An air permit application and toxicity analysis of the
incineration process would be required by the NC Division of
Environmental Management. A "toxic review" of the surrounding air zone,
as defined by the MCB, may also be required by the NCDEM to assess the
effect of the proposed incineration process on the surrounding area.

Operation of the proposed treatment plant would have no significant
impact on air quality as odor control measures are included in the
Alternate 2 improvements.

2.8 Groundwater Quality

The proposed pipe installations of Alternate 2 would have no
significant impact on the groundwater quality of the MCB. The proposed
pipe routes consist of force mains and as such would require relatively
shallow installations. The force mains would be pressure tested during
construction to assure their integrity. '
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The improvements proposed at the Hadnot Point plant upgrade and at the
land application sites would require protective liners and groundwater
monitoring systems approved by the NC Division of Environmental
Management during the design review of the project. The groundwater
monitoring systems would be designed as a result of a hydrogeologic
investigation and would be capable of assessing the impact of any
wastewater discharge into the groundwater.

Application rates at the land application sites would be regulated
based on the fluctuation of each site’s maximum high water table.

4.2.2.9 Noise Levels

The improvements proposed in Alternate 2 would have no significant
impact on noise levels at the MCB. Temporary levels would rise for
short periods during construction but would not significantly disrupt
normal activities. A B
J S ) OFf (-U”f
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MCB Well Fields - ImprovementJ proposed in Alternate 2 would hdve no
\ significant impact on existing MCB water supply wells. Proposed pipe
Ny

) routes would be required by NCDEM to maintain 100 feet (50 feé Mith
\D ductile iron pipe and pressure joints) of clearance fromuWells> In most
& Y g\ cases this could be accomplished by Tocating wastewater [ on the
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h Vool | N potential contamination. The proposed land application sites of
QW” \U{Aﬁf Alternate 2 comply with the requirements and would have no significant
QX A impact on well fields in their vicinity.
\ \
UQR Other Water Supplies - No other known water supply sources would be

impacted by the proposed improvements of Alternate 2.
4.2.2.11 Fish and Their Habitats

One wastewater pipe river crossing proposed in Alternate 2 would have a
temporary effect on fish nurseries at Northeast Creek.

The NC Division of Marine Fisheries indicated that construction of

utility crossings are routinely permitted through fish nursery

locations between September 1 and April 1.

The proposed discharge at Hadnot Point would be restricted to the

limit the NPDES permit for the site. The permitted discharge limits
i n’the water quality as classified by the State and would

have ng significant impact on marine life.
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4.2.

4.2.

4.2.

4.2.

2.12 Wildlife and Their Habitats
Endangered Species:

Red Cockaded Woodpecker - Pipe routes proposed in Alternate 2 will not
pass through current ranges of the Red Cockaded Woodpecker. The land
application site proposed for the Courthouse Bay plant however is
almost entirely located in a current range. Mr. Charles Peterson, the
MCB Wildlife Manager, has indicated that the U.S. Fish & Wildlife
Service would require "formal consultation" and study under Section 7
of the Endangered Species Act to determine the consequences of land
application on these sites.

Alligators - The alligator habitat is generally restricted to wetland
and marsh areas of the MCB. Improvements proposed in Alternate 2 may
have minor, temporary impact during construction at river crossings.

Sea Turtles and Whales - Improvements proposed in Alternate 2 would
have no impact on the habitats of these species.

2.13 Introduction of Toxic Substances

Improvements proposed in Alternate 2 would not introduce toxic
substances to the MCB under normal operating conditions beyond the
amounts permitted in the NPDES Wastewater Discharge Permit. Equipment
failures could cause minor discharges of toxic substances but would not
create a significant impact to the MCB.

2.14 Existing Utilities
IR Sites (Reclaimed Landfills) - The proposed pipe routes for Alternate
2 would pose no significant impact on existing "IR" sites. The land

application site at the Rifle Range plant however is in the vicinity of
IR site 69 and would have to be designed to avoid any conflict.

3 Environmental Consequences - Alternate 3:

New

4.2

advanced treatment plant at Hadnot Point for all flows.

.3.1 Changes in Land Use

No changes in land use will result from proposed piping routes of
Alternate 1 as most would be constructed in shoulders of existing MCB
roads.

Changes would occur at the Hadnot Point plant due to additional land
requirements. Approximately 50 acres of additional Tland at the
intersection of Main Service Rd. and Gonzales Boulevard would be
required for the new Hadnot Point plant proposed in Alternate 3. The
area presently consists of undeveloped land between two creeks.
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4.2.3.2 Wetlands

4.2

4.2

Pipe Routes

Along Roads: Proposed pipe routes follow existing MCB roads with the
exception of river and creek crossings. Pipes installed
in the road shoulders will require no permits as these
areas are not designated wetlands according to the
National Wetlands Inventory Maps issued by the U.S.
Department of the Interior.

Overland: A few thousand feet of the proposed route between Camp
Geiger and Camp Johnson will cross wetlands between
Edwards Creek and Jacks Point. The crossing would 1ikely
qualify for Nationwide Permit 12.

River

Crossings: Utility lines normally qualify for Nationwide Permit 12
but a series of conditions and management practices must
be met. Major crossings in Alternate 1 would occur at
the following locations:
0 New River at Jacks Point
0 Northeast Creek
0 Wallace Creek
§ Intracoastal Waterway
[ New River at Stone Bay (11,000 ft.)

Treatment

Plant Site: The Hadnot Point plant proposed in Alternate 3 would be
located in upland areas as designated on the referenced
maps and would have no impact on wetlands.

.3.3 Prime or Unique Agricultural Lands

Endangered Plant Species - A1l endangered plant species within the MCB
occur within wetland or marsh areas. The improvements proposed for
Alternate 3 could impose a minor impact on these species along pipe
routes through wetlands between Camp Geiger and Camp Johnson from
Edwards Creek to Jacks Point.

.3.4 Public Lands

The improvements proposed in Alternate 3 would have no significant
impact on areas of the MCB open to the general public. The proposed
piping routes along roads and the proposed plant construction are not
expected to have a significant effect on the general public other than
minor traffic interruption during construction.
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4.2

82

4.2

4.2.

.3.5 Scenic and Recreation Areas

The improvements proposed in Alternate 3 would have no significant
impact on scenic or recreation areas of the MCB. Temporary effects
however would be realized during construction of pipe lines and plant
improvements at the following locations:

L Picnic area at Frenchman’s Creek and Northeast Creek between Camp
Johnson and Tarawa Terrace

U Pipe crossing at Northeast Creek

o Pipe crossing of Intracoastal Waterway at Onslow Beach

L Pipe crossing of New River at Stone Bay from Rifle Range

3.6 Areas of Archaeological or Historical Value

Improvements proposed in Alternate 3 would have no significant impact
on known Archaeological or Historic sites based on examination of the
MCB Cultural Resources Map and the MCB Historic Preservation Plan dated
1990.

.3.7 Air Quality

Construction activities associated with the improvements proposed in
Alternate 3 would have no significant impact on the MCB air quality.
Earthwork operations for wutility trenches and for treatment plant
structures would cause short term dust conditions and minor exhaust
emissions from equipment.

Sludge disposal through incineration could have an impact on the MCB
air quality. An air permit application and toxicity analysis of the
incineration process would be required by the NC Division of
Environmental Management. A "toxic review" of the surrounding air zone,
as defined by the MCB, may also be required by the NCDEM to assess the
effect of the proposed incineration process on the surrounding area.

Operation of the proposed treatment plant would have no significant
impact on air quality as odor control measures are included in the
Alternate 3 plant improvements.

3.8 Groundwater Quality

The improvements proposed in Alternate 3 would have no significant
impact on the groundwater quality of the MCB. The proposed pipe routes
consist of force mains and as such would require relatively shallow
installations. The force mains would be pressure tested during
construction to assure their integrity.

The construction proposed at the Hadnot Point plant site would require
protective Tiners and groundwater monitoring systems approved by the NC
Division of Environmental Management during the design review of the
project. The groundwater monitoring systems would be designed as a
result of a hydrogeologic investigation and would be capable of
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4.2.

4.2

4.2

4.2.

assessing the impact of any wastewater discharge into the groundwater.
3.9 Noise Levels

The improvements proposed in Alternate 3 would have no significant
impact on noise levels at the MCB. Temporary levels may rise for short
periods during construction but would not significantly disrupt normal
activities.

.3.10 Water Supplies

MCB Well Fields - The improvements proposed in Alternate 3 would have
no significant impact on existing MCB water supply wells. Proposed pipe
routes would be required by NCDEM to maintain 100 feet (50 feet with
ductile iron pipe and pressure joints) of clearance from wells. In most
cases this could be accomplished by locating wastewater piping on the
opposite side of roads from existing water supply piping.

Other Water Supplies - No other known water supply sources would be
impacted by the proposed improvements of Alternate 3.

.3.11 Fish and Their Habitats

The wastewater pipe river crossings proposed in Alternate 3 would have
temporary effects on fish nurseries and shellfish beds in the following
locations:

0 Northeast Creek - nursery area
] New River at Jacks Point - nursery area
0 New River at Stone Bay - shellfish beds

The NC Division of Marine Fisheries indicated that construction of
utility crossings are routinely permitted through the nursery locations
between September 1 and April 1. Marine Fisheries indicated, however,
that they would have great concerns over the crossing of Stone Bay if
it involved disturbance of shellfish beds. The crossing route from
Rifle Range would have to be adjusted to avoid such a disturbance.

The proposed discharge at Hadnot Point would be restricted to the
limits of the NPDES permit for the site. The permitted discharge limits
would maintain the water quality as classified by the State and would
have no significant impact on marine 1ife.

3.12 Wildlife and Their Habitats

Endangered Species:

Red Cockaded Woodpecker - Pipe routes proposed in Alternate 3 will pass
through current ranges of the Red Cockaded Woodpecker along Sneads
Ferry Rd. between Service Rd. and Courthouse Bay; as the proposed pipe
would be placed in the shoulder of the existing roads however, no
significant disturbance to the habitat is anticipated.

4-16




Greenlrorne & O'Mara, Inc.

Alligators - The alligator habitat is generally restricted to wetland
and marsh areas of the MCB. Improvements proposed in Alternate 3 may
have minor, temporary impact during construction at river crossings and
the wetland crossing between Camp Geiger and Camp Johnson.

Sea Turtles and Whales - The improvements proposed in Alternate 3 would
have no impact on the habitats of these species.

4.2.3.13 Introduction of Toxic Substances

Improvements proposed in Alternate 3 would not introduce toxic
substances to the MCB under normal operating conditions beyond the
amounts permitted in the NPDES Wastewater Discharge Permit. Equipment
failures could cause minor discharges of toxic substances but would not
create a significant impact to the MCB.

4.2.3.14 Existing Utilities

IR Sites (Reclaimed Landfills) - The improvements proposed for
Alternate 3 would pose no significant impact on existing "IR" sites.
The proposed pipe route between Camp Geiger and Camp Johnson is near
Site 36 but further investigation and adjustment to the actual pipe
route would avoid disturbance to the site.

4.3 Estimated time to design, permit, and construct facilities

Pumping Routes:

The time for completion of actual design and construction of the proposed
pump stations and force mains will be dependant upon the number of design
and construction contracts are established to accomplish the work. The
possible combinations range from six (6) separate contracts for each area,
to a single contract for all of the work.

For purposes of estimating, it assumed that the design and construction of
all the force mains and pump stations will be accomplished under the same
contract. Design of the pump stations and force mains should last
approximately six months. Permitting approval through DEM is expected to
require up to 120 days. Completion of construction will be dependant on
the number of pipeline crews employed by the contractor. Assuming two
crews averaging approximately 500 1f per day, construction could be
completed within six months of the notice to proceed.

Wastewater Treatment Plants:

The recommended treatment plant is a new 15 MGD secondary facility located
on an undisturbed site near the intersection of Main Service Road and
Gonzales Boulevard. Design of this facility is expected to take
approximately 18 months. Permitting approval through DEM is expected to
take up to 120 days. The construction phase may require 18 to 24 months to
complete.
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Ocean Qutfall:

The study, design and permitting process for an ocean outfall is
anticipated to take approximately five years. Construction time is
estimated to take one to two years.

Land Application:

Design: Approximately 4 months for each facility
Permitting: Approximately 5 months for each facility
Construction: Approximately 12 months (Courthouse Bay)

Approximately 12 months (Rifle Range)
Approximately 6 months (Onslow Beach)

4.4 General regulatory requirements and permitting conditions

Pumping Routes and Wastewater Treatment Plants:

NC DEPARTMENT OF ENVIRONMENT HEALTH AND NATURAL RESOURCES:

Division of Environmental Management - An NPDES Discharge Permit
Application will be required to be submitted for review of Construction
Documents for Authorization to Construct.

Division of Environmental Management - An NPDES Discharge Permit
Application for plant discharges into the New River will be required to
be submitted for review prior to startup of the new or upgraded
facilities.

Division of Environmental Management - Non-discharge Permit
Applications for pump station and force main construction will be
required to be submitted for review of Construction Documents for each
individual project prior to start of construction.

Division of Environmental Management - Air Quality Permit for sludge
disposal through incineration would be required by the NC Division of
Environmental Management. A "toxic review" of the surrounding air zone,
as defined by the MCB, may also be required by the NCDEM to assess the
effect of the proposed incineration process on the surrounding area.
Permit Application review normally can be completed in approximately 90
days after submission of the completed application.

Land Quality Section - An Erosion and Sedimentation Control Plan and a
Financial Responsibility Form for land disturbing activities greater
than one contiguous acre will be required for each individual project.
Proposed improvements under Alternates 1, 2 and 3, should not cause
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unusual erosion or sedimentation problems. The review will be
performed by the Wilmington office of the NCDEHNR Land Quality Section.
Maximum review time by law is 30 days.

Division of Coastal Management, NC Coastal Area Management Act (CAMA),
The Marine Corp is not required to file a "CAMA Permit", however a
"Consistency Determination" from the MCB will be required under the
conditions of 15 CFR 930 to assure that the requirements of CAMA are
satisfied. The state must respond to the "Consistency Determination”
submitted by the Base within 45 days from the submittal date. The
construction of subaqueous pipe river crossings would normally be
granted if conditions of Section 07H.0208 of the CAMA are satisfied.

NC DEPARTMENT OF TRANSPORTATION:

Right-of-Way Encroachment Agreement for Utilities will be required for
installation of pipe lines in Rights-of-Way controlled by NCDOT. The
permit review will be performed by the Jacksonville District office and
the Wilmington Division office. The pipe installations proposed in this
study are routine and no unusual problems are anticipated. Normal
review time is 30 - 60 days.

US ARMY CORPS OF ENGINEERS:

Section 404 of Clean Water Act, Permit to discharge fill into wetlands
or waters of U.S.

Nationwide Permits - utility crossing wetland
subaqueous river crossing
no review is required

Individual Permits - plant discharge outfall on river bottom
review time is 90 - 180 days

Ocean OQutfall:

The State of North Carolina through the N.C. Department of Environment,
Health, and Natural Resources must issue a National Pollutant Discharge
Elimination System (NPDES) permit to the Marine Corp for operation of
an ocean outfall. Effluent Tlimitations will require a minimum of
secondary treatment.

The Marine Corp will have to show whether or not the discharge will

cause unreasonable degradation of the marine environment by considering

the following from CFR 125, paragraph 122:

1. The quantities, composition and potential for bioaccumulation or
persistence of the pollutants to be discharged;
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10.

The potential transport of such pollutants by biological, physical
or chemical processes;

The composition and vulnerability of the biological communities
which may be exposed to such pollutants, including the presence of
unique species or communities of species, the presence of species
identified as endangered or threatened pursuant to the Endangered
Species Act, or the presence of those species critical to the
structure or function of the ecosystem, such as those important to
the food chain;

The importance of the receiving water area to the surrounding
biological community, including the presence of spawning sites,
nursery/forage areas, migratory pathways, or areas necessary for
other functions or critical stages in the life cycle of an
organism;

The existence of special aquatic sites including, but not limited
to marine sanctuaries and refuges, parks, national and historic
monuments, national seashores, wilderness areas and coral reefs;

The potential impacts on human health through direct and indirect
pathways;

Existing or potential vrecreational and commercial fishing,
including fin-fishing and shellfishing;

Any applicable requirements of an approved Coastal Zone Management
plan;

Such other factors relating to the effects of the discharge as may
be appropriate;

Marine water quality criteria developed pursuant to section
304(a)(1).

The following information will be required to assist in determining
whether or not a permit will be issued:

; B
R

Analysis of the chemical constituents of the discharge;

Appropriate bioassays necessary to determine permissible
concentration limits;

An‘analysis of the initial dilution;

Available process modifications that will reduce the quantities of
pollutants to be discharged;

An analysis of the location where the pollutants are to be
discharged, including the biological community and the physical
description of the discharge facility;
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6. Evaluation of available alternatives to the discharge of the
pollutants including an evaluation of the possibility of land
disposal.

Since construction will be funded by public monies environmental

documentation will be required in accordance with the North Carolina
Environmental Policy Act, NCGS 113A.

Land Application:

Land Application is the preferred method of wastewater treatment by the
EPA. It must be proven that land application is not feasible before
any other method of treatment will be allowed. Soil conditions and
height of water table are the two most important parameters to be met
in determining the feasibility of Land Application systems. Although
costs should be considered, cost alone will not rule out Land
Application as the preferable process.

Non-aerated lagoons are in use in Land Application systems in North
Carolina. Aerated lagoons, however, are preferred NCDEM.

Experience by NCDEM with other facilities in the state has been that
perennial crops, such as grasses, offer the greatest nutrient removal.
None of the municipal land application facilities in North Carolina
spray effluent on wooded lands.

4.5 Conformance to the Camp Lejeune Master Plan

Pumping Routes:

The actual location of the recommended force main between Camp Geiger and
Camp Johnson will need to be coordinated with Base Planning in order to
accommodate a proposed Capital Improvement Project (P807, FY ’‘92) in the
Montford Point area.

Portions of the force mains for the recommended pumping routes from Tarawa
Terrace to Hadnot Point, Courthouse Bay to Hadnot Point, and Hadnot Point
to Onslow Beach are Tlocated along Main Service Road. Design and
construction of these force mains should be coordinated with Base Planning
in order to accommodate a proposed widening of the road.

A proposed extension of Brewster Boulevard, including major intersection
improvements at Holcomb Boulevard (P672, FY ‘94) is planned. If the
proposed Task 3 pumping route from Tarawa Terrace to Hadnot Point is
selected, it will pass through this area and will need to be coordinated
with Base Planning.
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Wastewater Treatment Plants:

Construction of the treatment plant at the recommended location will
require the relocation of a planned warehouse (P548, FY ’95) at the
intersection of Main Service Road and Gonzales Boulevard (See Figure 4.0).
Since the existing Hadnot Point plant may be abandoned, it may be possible
to locate the warehouse at that location.

Ocean OQutfall:

The construction of an ocean outfall off Onslow Beach would require a
revision to the Land Use Plan for the Onslow Beach area. Should the
outfall be constructed, the inlet would be constructed in the vicinity of
the intersection of Beach Road and Ocean Drive. This would affect the
recreation area presently in the Onslow Beach area; however, the effects
should be minimal as the outfall line will be buried.

Land Application:

The areas selected as possible land application sites in Phase 1 are in
areas that would provide minimal impact on the master plan. There could be
some effects on training sites and operations, however.

4.6 Site suitability, space available, and right-of-way requirements

Pumping Routes:

Proposed pump stations will be located at existing treatment plant sites.
With the exception of the Rifle Range, force mains will be located entirely
on Camp Lejeune property.

The force main from Rifle Range to Courthouse Bay may require easements for
crossing private property. An NCDOT Right-of-Way Encroachment Agreement
for construction along NC 172 will be required. The proposed force main is
a twelve inch (12") diameter line, and should meet the requirements for
suspending from the existing bridge across the New River at Sneads’ Ferry.

Wastewater Treatment Plants:

The proposed location for the treatment plant which will be constructed
under Alternates 1 or Alternate 3 has adequate space for immediate
construction of the facilities. 1In addition, the site is large enough to
allow future expansion to be designed into the project.

Under Alternate 2, the existing Hadnot Point Plant will be upgraded to a 10
MGD advanced treatment plant. The site is constrained by an existing
closed landfill between the Primary and Secondary areas of the plant.
Further Expansion of the plant will be limited.
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Ocean OQutfall:

Based on the Camp Lejeune Master Plan, space is available at Onslow Beach
for extending an ocean outfall from the area. The proposed ocean outfall
corridor is perpendicular to Onslow Beach and begins about 300 feet
southwest of the intersection of Beach Road and Ocean Drive. The outfall
would require a thirty foot easement across the beach; however, the pipe
would be buried where it crosses the beach. This would enable the area to
continue to be used as a recreation area after construction is complete.

The ocean outfall is expected to extend approximately 1.5 miles offshore
and terminate at a depth of approximately 30 feet. Extensive plume and
ocean current studies will be required in order to determine the final
location of the end of the outfall. The outfall would be extending into
the danger area of Brown Island Target and Bombing Area BT-3; however, it
would be approximately three statute miles southwest of the impact area.
Discussions with base training personnel indicate that this would not
hamper training exercises, nor should it endanger the outfall.

Land Application:

Land application sites are very limited in number on the Camp Lejeune
property due to unsuitable soil conditions, height of water table, and the
critical need for space for training exercises. Available areas of
suitable soils are indicated on Figure 3.3.

Although space appears to be available for land application for the three
southern plants, as shown on Figure 4.2.1, the impact upon training must be
thoroughly investigated before a final decision can be reached to utilize
these sites.

The sites that have been investigated are all wooded except the target
ranges at Rifle Range. An actual site investigation may indicate that the
wooded areas will have to be cleared and a perennial crop planted on the
spray fields and therefore harvested. The target ranges at Rifle Range
provide a possibility for land application of treated effluent. The soils
on the ranges appear to be marginal at best, however, and an actual field
investigation by a soil scientist is necessary to verify the suitability of
the soils in this area.

4.7 General constructability

Pumping Routes:

No major problems are anticipated during construction of the proposed pump
stations and force mains. Some difficulty may be encountered with the
proposed river crossings and the existence of multiple underground
utilities along Main Service Road. As stated previously, construction
through certain areas will need to be scheduled to minimize disruption to
aquatic species.
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Wastewater Treatment Plants:

Treatment plant construction for Alternates 1 and 3 involve new
construction on a new site. Construction of either of these facilities
should present no significant problems for qualified contractors. The
proposed Secondary Plant will need to be designed and constructed to allow
a conversion to advanced treatment if Ocean Outfall is ultimately
disallowed. In addition, modifications to the existing Equalization Lagoon
and Pump Station will require contractors to schedule work to allow these
items to remain in service during construction.

Construction of the treatment plant for Alternate 2 will be more difficult.
Since this alternate requires an upgrade to an existing facility, it will
be necessary to minimize disruption to existing process units in order to
allow the plant to continue to operate during construction. The following
existing treatment units will be abandoned or modified during the upgrade:

Bar Screen and Comminutor Channel
Main Pump Station

Grit Collector at Equalization Lagoon
Equalization lagoon and Pump Station
Equalization Lagoon

Primary Settling Tanks

Trickling Filters

Chlorine Contact Basin and Chlorine Building
Sludge Digesters

STudge Drying Beds

Yard Piping

The age of the existing plant, especially the primary section, could lead
to additional problems which may be encountered during construction, such
as leaks in existing structures, unknown underground conditions, asbsetos
in the building structures, and others.

Ocean OQutfall:

Construction of an ocean outfall can lead to excessive costs and delays if
incorrect decisions are made during the design and construction processes.
Potential problems include improper materials selection, the uncertainty of
weather conditions along the North Carolina coast and construction related
problems.

Conversations with several outfall contractors indicate that use of welded
steel pipe would be their choice for an outfall material because of its
ease of construction. Steel pipe can be welded up into 300’ to 500’
sections and transported on a barge to the construction site, lowered into
the water and bolted together with flanges. Concrete pipe would have to be
installed a section at a time with section lengths being 15 to 20 feet

long. Concrete pipe also is much more susceptible to differential settling
than the steel pipe.
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Land Application:

Construction of the land application systems includes construction of
primary facilities such as bar screen, grit chamber, lagoons, conveyance
system to the spray fields, and construction of the spray fields, which
could include clearing of woodland, but does not involve any unusual or
elaborate construction techniques.

4.8 Other limits due to base operations and facility needs

There may be some inconvenience to Marine Corps training exercises during
construction of the ocean outfall since it will be located in the danger
zone of the Brown Island Target and Bombing Area. The construction area is
not in the impact area proper and the inconvenience should be minimal.

Impact upon base training needs are the main concern of installing land
application systems. The land area required for the spray fields for Rifle
Range, Courthouse Bay, and Onslow Beach will eliminate approximately 540
acres of valuable training lands.

4.9 Other applicable and relevant local, State, and Federal regulations

¢ The Clean Water Act

EPA NPDES Stormwater Permitting regulations (40 CFR Parts 122, 123, and
124 as amended)

e The EPA will play a major role in reviewing the application for the
ocean outfall T1line, although the North Carolina Department of
Environment, Health and Natural Resources issues the NPDES permit

o 40 CFR Part 125, Subpart M, Ocean Discharge Criteria

¢ Nationwide permits are issued by the U.S. Army Corps of Engineers (COE)
as part of the NPDES permitting process; therefore, the applicant does
not submit this application directly to the COE. Copies of NPDES
permit and construction plans should be submitted to the U.S. Army
Corps of Engineers for information purposes only.

¢ State of North Carolina Department of Environment, Health & Natural
Resources, Division of Environmental Management, Administrative Code
Section: 15A NCAC 2H.0100 - Wastewater Discharges to Surface Waters

¢ State of North Carolina Department of Environment, Health and Natural
Resources, Division of Environmental Management, Administrative Code
Section: 15NCAC 2H.0200 Wastewater Not Discharged to Surface Waters.
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4.10 Complexity of operation and maintenance

Pumping Routes:

Proposed pump stations and force main will be designed to utilize standard
technology and equipment for the conditions anticipated. Telemetry will be
provided at the pump stations. Because of the lengthy 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 wells, with additional injection points at the mid points of the longer
force mains, including installation of an air injection pump to supply
dissolved air to the treated effluent as it enters the ocean outfall.

Operation and maintenance of these items should be routine, allowing
existing staff to be utilized.

Wastewater Treatment Plants:

The activated sludge and advanced treatment processes represent new
technology for the Camp Lejeune public utility department. Although these
processes are being utilized successfully elsewhere, it will be necessary
to train the current plant operators in the selected process, and to hire
additional qualified operators to facilitate operation and maintenance of
the new or upgraded facilities. Consequently, some difficulties should be
anticipated during initial startup and operation of the plant.

After the initial problems are overcome, and qualified staff have been
retained and/or properly trained, operation and maintenance of the new
plants should not present any major problems. In addition, the use of
centrifugal blowers and fine bubble diffusers for aeration is expected to
result in reduced power consumption.

Due to the layout of the existing Hadnot Point plant, with redundant
pumping, and the age of many of the process units, operation of the plant
will be somewhat more complex. Additional operation and maintenance costs
are anticipated as well.

Ocean Outfall and River Crossings:

There is no mechanical equipment associated with the ocean outfall or the
proposed river crossings; therefore, there should be no operational
problems associated with either. Maintenance will include periodic
recoating of the pipelines and occasional repairs as required.

Land Application:

Operation of a land application system can lead to the following types of
operational and maintenance problems:

o Improper zoning of spray fields can lead to excessive irrigation
and runoff problems,
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# Plugging of spray nozzles is a potential problem without proper
settling and screening of wastewater,

L Damage to spray nozzle risers during farming or maintenance
operations. This can be reduced by designing flexible risers
rather than stiff risers,

o Valving should be constructed from resilient, corrosion resistant
material,

0 At Camp Lejeune, a unique problem could be the potential for
conflict with training exercises during operation of systems,

Other operational concerns include:

L Periodic monitoring, sampling and analysis of groundwater around
the spray fields,

# Crop management must be dealt with on constant basis.

4.11 Reliability and failure considerations

Pumping Routes:

Standard equipment and procedures will be utilized for installation of the
proposed pump stations and force mains. Extra care should be taken during
the design and construction of pipelines in the vicinity of troop training
areas and tank crossings to eliminate potential pipeline ruptures during
training exercises.

Wastewater Treatment Plants:

The activated sludge process for secondary treatment utilizes proven
technology. The plant should be designed to accommodate periodic
maintenance of the various process units so that failure of one unit, such
as a broken chain on a primary clarifier sludge collector, will not cause
an hydraulic overload on the units remaining in service. With proper
staffing, a new activated sludge facility will provide a reliable facility
for meeting the Base’s wastewater treatment needs.

The recommended processes for Camp Lejeune’s advanced treatment plant are
in use elsewhere and can be observed in operation. Some problems can be
expected, however, as advances continue to be made in advanced treatment
technology.

Ocean Qutfall:

Potential failure considerations include a rupture of the pipe during
hurricane or powerful storm and problems with installation which can be
avoided with proper design and construction inspection.
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Land Application:

Land application of wastewater is a reliable method of wastewater disposal
if the system is properly designed and operated. The benefits of land
application actually go beyond disposal of wastewater since the method
involves the recovery of and reuse of water and the use of the nutrients
found in wastewater for crop production.

The main points of failure consideration are 1) inadequate design and
operation based on insufficient soils data, and 2) improper crop selection.
Without adequate soils data, an incorrect application rate could be
selected which could lead to excessive runoff and insufficient treatment of
wastewater prior to permeating into the groundwater. Improper crop
selection could also cause insufficient treatment of the wastewater due to

lack of ipadequate nutrient uptake.
{\\——’)P duub\e.fwz%a44v4b

4.12 Ability to meet long-term disposal needs

Pumping Routes:

The ability of the proposed pump stations and force mains to meet long-term
disposal needs is dependant upon growth projections, and detailed capacity
studies. The pumps and force mains in this study are based on current
permitted flows.

Pumping of the Camp Geiger and Camp Johnson flows to Jacksonville
(Alternate 2) will be limited to 3 MGD if this option is selected. Further
growth at these locations will be subject to the available capacity at the
Jacksonville land application site.

Wastewater Treatment Plants:

The proposed secondary and advanced treafhent plants for Alternates 1 and 3
have been laid out to allow one hundred per cent expansion, should the Base
require additional capacity in the future.

Further expansion of the proposed upgrade to the existing Hadnot Point

plant will be very difficult due to the site constraints mentioned
previously.

Ocean Outfall:

A properly designed and constructed ocean outfall should adequately
accommodate additional long term disposal needs.
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Land Application:

Land application of effluent wastewater provides a sound method for long
term disposal needs since there is no discharge to sensitive inland waters.
Future growth of the areas served by land application will be dependant on
available suitable land for land treatment, and other criteria listed in
elsewhere in this report.

4.13 Efficiencies of nutrient removal

Wastewater Treatment Plants:

A secondary treatment plant discharging through an ocean outfall will
provide the most cost effective way of providing the anticipated nutrient
removal requirements over the 20 year life cycle.

A river discharge will have much stricter effluent 1imits, requiring
advanced treatment as detailed in Section 3.2. Further, there will be no
guaranty that the Base will be allowed to continue discharging to the New
River after one or two permit renewal cycles . !

Land Application:

Land application provides the best method for nutrient removal through the
natural uptake of nutrients by plant 1life. The average water quality
expected from a slow rate land application system percolating through five
feet of soil is as follows:

BOD <2 mg/1
Suspended Solids <1 mg/1
Ammonia Nitrogen as N <0.5 mg/1
Total Nitrogen as N <3 mg/1

Total Phosphorus as P <0.1 mg/1

Source: Table 2-3, Process Design Manual for Land Treatment of
Wastewater, EPA

4.14 Sludge generation, handling, and disposal

The common denominator of the three wastewater treatment alternatives under
review is sludge management and disposal. Because of its ability to dewater
difficult sludges such as waste activated sludge, a belt filter is proposed
for the upgraded or new wastewater treatment plant at Hadnet Point. A
disadvantage to using the belt filter is that it requires constant operator
attention during filter cake discharge; however, the major advantage is
that it does a very good job of dewatering a wide variety of sludges and
produces a dryer cake than any other mechanical process. '
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The level of treatment required for discharge through an ocean outfall will
have no effect on sludge generation, handling and disposal. The treatment
plant will still generate the same amount of sludge as it would with inland
waters discharge.

Three alternatives for sludge disposal were reviewed, incineration, in-
vessel composting, and contract hauling/disposal. As a result of the Task
3 study of land application for treated effluent, land application of
- sludge was not considered.

Incineration:

Incineration provides the most effective method of sludge stabilization.
During incineration the various organic materials are fully oxidized. Odor

problems are essentially eliminated and all pathogens are eliminated. There

is a potential for resource recovery. The disadvantages of incineration
include public perception, potentially high concentrations of heavy metals
and toxic compounds in the ash and potential air quality problems.

There are two basic types of incineration processes used to incinerate

sludge. They are the multiple hearth incinerator and the fluidized bed
incinerator.

The multiple hearth incinerator operates by allowing the sludges to fall by
gravity through a number of grates or hearths which lie in increasingly
hotter combustion zones. The flow of the ash through the system is
assisted by mechanical vrotating arms which rake through the ash.
Combustion is accomplished at temperatures between 760° and 1800° F.

The fluidized bed operates by injecting the sludge into a hot bed of sand
or other inert material. The heat is then transferred to the waste sludge
at a combustion temperature of between 760° and 1100° F and oxidized.

The two types of incinerators offer the following advantages and
disadvantages:

Incinerator Type: Advantages: Disadvantages:

Multiple Hearth 1) Simplicity of design 1) Requires more
fuel to operate
2) Ease of control
' 2) More mechanical

3) Will combust a wide equipment needed
variety of materials
efficiently 3) Long heating up
and cooling down
4) Feed rate is variable times

5) Most widely used
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Fluidized Bed 1) Less mechanical 1) Air pollution
moving parts equipment likely
needed
2) Lower fuel costs 2) Feed equipment
possible has shown some
inadequacies

Because of its wide use, ease of control and flexibility of operations the
multiple hearth incinerator has been chosen as the incinerator alternative
to be compared against composting and offsite hauling/disposal.

In-vessel Composting:

Composting is the biodegradation through aerobic decomposition and
stabilization of the organic constituents of the waste sludge to a safe,
potentially marketable product. Fungi and other bacteria work to decompose
the organic material under the proper temperature, moisture, oxygen levels
and other conditions.

Like incineration, composting can eliminate pathogens through the heat
produced through the composting process in addition to decomposing the
organic material.

The type of composting selected to compare to the other methods of sludge
stabilization is in-vessel composting because it requires less space,
conditions needed to promote the composting process are more easily
controlled than other methods and odors are easier to control through
removal by scrubbing.

Contract Hauling/Disposal:

Contract hauling/disposal is not really a disposal method since it simply
transfers the problem to someone else although it can be an economical
solution. However, evolving regulations banning land disposal of some
sludges and other solid waste discourage recommending contract
hauling/disposal as a viable long range alternative.

Land Application:

Although sludge management 1is not as constant an issue with land
application as with conventional wastewater treatment it must be dealt with
on a periodic basis. Sludge must be removed from the settling lagoons at

approximately 5-year intervals; therefore, a sludge management plan must be
prepared.

Recommendations:

There have been numerous in-vessel composting facilities constructed
recently in the United States including one in Hickory, North Carolina;
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therefore, many start-up and implementation problems have been resolved and
the technology is continuing to evolve. Markets for the compost are
available and the cost effectiveness of the equipment has led to the
process being cost competitive with other methods.

A properly designed and operated incinerator can produce a residue that is
effectively free of detrimental organic material. Benefits also include
volume reduction of the solid waste that has to be disposed, reduced
potential of groundwater pollution from landfilling putrescible organic
material and resource recovery.

Because both in-vessel composting and incineration offer workable and
reliable methods of sludge management it is recommended that a detail study
of the two methods be undertaken to determine which alternative is best
su+ﬁ:2le for Camp Lejeune. bedle~

Sol QY mesve sntabl e/
4.15 Reliability of technology

Pumping Routes:

Standard equipment and procedures utilizing proven technology will be
considered during design and construction of the proposed pump stations and
force mains.

Wastewater Treatment Plants:

The activated sludge process for secondary treatment utilizes proven
technology. With proper staffing, a new activated sludge facility will

provide a reliable facility for meeting the Base’s wastewater treatment
needs.

The recommended processes for Camp Lejeune’s advanced treatment plant are
in use elsewhere and can be observed in operation. Some problems can be

expected, however, as advances continue to be made in advanced treatment
technology.

Ocean OQutfall:

Ocean outfall technology has proven very reliable in the northeastern part
of the country in similar water depths as those off Camp Lejeune.
Representatives of municipalities that have outfalls indicate that there is
a high Tevel of reliability associated with ocean outfalls.

Ocean Outfall Wastewater Disposal Feasibility and Planning, April 30, 1979,
prepared for the Coastal Plains Regional Commission and the Department of
Administration of North Carolina indicates that " construction and
operation of a well designed and operated sewage treatment plant that
utilizes an ocean outfall and secondary treatment should not adversely
affect the water column or fishery resources."
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Land Application:

Land application utilizes biological and physical-chemical treatment to
produce a very high degree of wastewater renewal. The technology has been
proven throughout the country and is the method of wastewater treatment
most desired by the EPA; however, the system design is very site specific
and finding suitable sites will be the biggest problem that must be
confronted in the Camp Lejeune area.

4.16 Ease of treatment capacity expansions

Pumping Routes:

Expansion of the proposed pump stations and force mains is dependant upon
growth projections, and detailed capacity studies. The pumps and force
mains in this study are based on current permitted flows.

Pumping of the Camp Geiger and Camp Johnson flows to Jacksonville will be
limited to 3 MGD if Alternate 2 is selected. Further growth at these
locations will be subject to the available capacity at the Jacksonville
land application site.

Wastewater Treatment Plants:

The proposed secondary and advanced treatment plants for Alternates 1 and 3
have been laid out to allow one hundred per cent expansion, should the Base
require additional capacity in the future.

Further expansion of the proposed upgrade to the existing Hadnot Point

plant will be very difficult due to the site constraints mentioned
previously.

Ocean Outfall:

Ease of treatment capacity expansions would be limited by the size of the e

outfall; therefore, the outfall should be sized for future anticipated

flows through at 1east the 1life cycle period. DL
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Land Application: ook

Ease of expansion is limited by the amount of suitable land available.
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Land Application:

Land application utilizes biological and physical-chemical treatment to
produce a very high degree of wastewater renewal. The technology has been
proven throughout the country and is the method of wastewater treatment
most desired by the EPA; however, the system design is very site specific
and finding suitable sites will be the biggest problem that must be
confronted in the Camp Lejeune area.

4.16 Ease of treatment capacity expansions

Pumping Routes:

Expansion of the proposed pump stations and force mains is dependant upon
growth projections, and detailed capacity studies. The pumps and force
mains in this study are based on current permitted flows.

Pumping of the Camp Geiger and Camp Johnson flows to Jacksonville will be
limited to 3 MGD if Alternate 2 is selected. Further growth at these
locations will be subject to the available capacity at the Jacksonville
land application site.

Wastewater Treatment Plants:

The proposed secondary and advanced treatment plants for Alternates 1 and 3
have been laid out to allow one hundred per cent expansion, should the Base
require additional capacity in the future.

Further expansion of the proposed upgrade to the existing Hadnot Point

plant will be very difficult due to the site constraints mentioned
previously.

Ocean Outfall:

Ease of treatment capacity expansions would be limited by the size of the s
outfall; therefore, the outfall should be sized for future anticipated
flows through at 1east the 1ife cycle period. s
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Ease of expansion is Timited by the amount of suitable land available.
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PROJECT: CAMP LEJEUNE WWTP MASTER PLAN - PHASE 1 TASK &4 - EVALUATION OF ALTERNATES

SUMMARY OF PRESENT WORTH VALUES (PUMPING & TREATMENT COSTS DISTRIBUTED)
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