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INTRODUCTION

Future Tlegislation, with respect to landfills, is expected to
require considerable upgrading, or replacement of the existing
landfills. Much of the study area 1is coastal in nature, and
characterized by sandy sediments and high water tables. This
combination of increasingly stringent regulations coupled with
unfavorable hydrogeologic conditions has lead to an increased interest
in alternatives to landfills. Laﬁdfi]]s, in the future, will be
difficult to permit and costly to construct and operate. It is probable
that the States groundwater policy and the new EPA guidelines will lead
to the requirement for double liner, double leachate collection systems.

This study was designed to examine waste-to-energy projects as
alternatives to landfills. '”Regiona1, subregional, and local project
scenarios were developed, and their economic, technical and
environmental feasibility was examined.

PROPOSED PROJECT DESCRIPTION

The proposed project consists of three waste-to-energy facilities,
for the supply of steam to National Spinning Co., MCAS Cherry Point and
MCB Camp Lejeune. Figure 1 shows the location of these facilities, and
the approximate waste shed area required to support each facility.

The waste-to-energy facility, envisioned for National Spinning Co.,
will provide all of the steam required for heating and process use at
this plant. '

The waste-to-energy facility, envisioned for MCAS Cherry Point,
will provide a steam baseload, of 50,000 1b per hour, to supplement the
existing steam plant at this air station.

The waste-to-energy facility, envisioned for MCB Camp Lejeune will
provide a major portion of the steam required to replace two of the
base's steam plants  (AS-4151 and G-650). The existing steam plant,
G-650, will be used during the winter months, as a peaking boiler. The
proposed facility will also be equipped with turbine-generators to
generate electricaThpower,duking the summer months, when steam use is
Tow. e
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Project Costs

Table 1 shows the estimated, project and facility, capital costs,
annual costs, and revenues, with a resultant break-even tipping fee.
These tipping fees are not intended to be an actual tipping fee, but are
used here for comparison purposes only.

As an alternative to these waste-to-energy facilities, individual
(county) or regional landfills could be-utilized. The future costs of
landfills ($ per ton) have been calculated on a county-wide basis, and

-are compared to the break-even tipping fee, for each facility, as
follows:

Waste-To-Energy VS Landfill Costs

Waste-to-Energy Facility Future Cost of Landfill

Break-even o
Tipping Fee Future Cost

Facility ($ Per Ton) ($ Per Ton) County

National Spinning 93.78 85.10 Hertford
92.10 Bertie
82.79 Martin
58.29 Beaufort

MCAS Cherry Point 37.84 49.61 Craven
128.53 Pamlico
56.44 Carteret

MCB Camp Lejeune 48.70 44 .75 Onslow

Includes system transportation costs.

%k
Exclusive of waste transportation costs.

r

These estimates indicate that waste-to-energy appears to be more
economical than 1andfi]1ing. The Camp Lejeune project appears

marignally more expensive than the landfill alternative, however, the

landfill  cost does not include transportation costs. Waste
transportation costs for Onslow County were previously estimated to be
$5.07 per ton. This would revise the total landfill cost to $49.82 per
ton slightly higher than the waste-to-energy alternative.
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TABLE 1

PROPOSED PROJECT - ECONOMICS

($ MILLIONS)

NATIONAL MCAS CHERRY MCB CAMP PROJECT

Capital Cost SPINNING POINT LEJEUNE TOTALS
Construction Cost 18.9 15.4 26.9 61.2
- Start-up Costs 0.9 . 0.8 1.3 3.0
Turnkey Design and 1.9 1.8 2.7 6:)
Construction Admin.
Capifal Subifotal ' " g31.3 " iaggel 0% $30.5 . 57003
Debt Coverage 4.3 3.5 6.2 14.0
TOTXE: RONDTBEON. <’ % 506.0 1 R0 T s s
Annual Costs
O & M (€ $22/ton) 22 1% ' 2.2 5 6.1
Residue Disposal 0.9 0.8 0.9 2.6
(@ $35/ton)
Debt Service 2.6 2.2 3.8 8.6
(8%, 20 yrs)
TOTAG, MINOSISOPSD. A AR | AN et e oy et
Annual Energy Revenues
B s T 1.3 2.6 1.8 5.7
Electric 0.0 0.0’ ; 0.8 0.8
Total Emergy Revenues  $1.3  $2.6  $2.6 . se.5
NET DISPOSAL COST $4.4 $2.1 $4.3 $10.8
Break-even Tipping -
Fee ($/ton) $44.65 ~ $27.40 $43.63 $39.45
s st s

NOTE: ALL COSTS ARE STATED IN 1987 DOLLARS







T R

CONCLUSIONS

Waste-to-energy projects present a alternative to the expected
future costs of landfilling all of the regions solid waste, and would
extend the life of existing and/or future landfills. Major conclusions
derived from the study include:

0 The recommended project represents the most cost effective
disposal alternative for this area.

0 Mass burn facilities have been identified as the preferred
technology, based on reliability, and economic considerations.

RECOMMENDATIONS
Based on the solid waste feasibility study, it is recommended that:

0 The affected County governments Governments pursue the project

to supply steam to National Spinning Co., MCAS Cherry Point
and MCB Camp Lejeune. s j oy

0 A1l waste generated within the study area be committed to the
project. :

0 Siting studies, and studies required for the marine bases be
initiated.

PROJECT IMPLEMENTATION

It is recommended that a full service approach with public

ownership be pursued and that financing for this project be undertaken -

"~ by the issuance of conventional revenue bonds. Table 3 is the project

~implementation schedule which has been developed for the proposed
project. _ '
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1.0 INTRODUCTION
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1.1 PROJECT OVERVIEW

This solid waste feasibility study has been prepared for the Neuse
River and Mid-East Councils of Governments, a group of counties and
government agencies. Included within the study area are:

Beaufort County
Bertie County
Carteret County
Craven County

- Hertford County

- Martin County

- Onslow County

- Pamlico County

- MCAS Cherry Point
- MCB Camp Lejeune

|
|
|
|
I
For simplicity this area will be referred to as Neuse River for the
remainder of the report. Figure 1-1 shows the area encompassed by this ‘
study. |
Future legislation, particularly with respect to landfills, is
expected to require considerable upgrading, or replacement of existing ‘
landfills.  Much of the study area is coastal in nature -and ;
characterized by sandy sediments and high water tables. This ‘
combination of increasing stringent regulations coupled with unfavorable
“hydrogeologic conditions has 1lead to an increased ‘interest in
alternatives to landfills. Landfills, in the future, will be difficult
to permit and costly to construct and operate.
This study examines waste-to-energy projects as alternatives to
landfills. Regional, subregional and 7local project scenarios are
developed and their economic, technical and environmental feasibility
examined. : # '

1.2 DOCUMENT PURPOSE

This report is intended to serve as a guide to feasible energy
recovery technologies. It provides a description of available
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technologies and assesses their abilities to meet the needs of the study
area. Included in this document is a description of the existing solid
waste management system, solid waste quantity projections and solid
waste composition estimates.

The output of this report is a group of energy recovery scenarios.
Also included are recommendations for each jurisdiction for options
other than waste-to-energy, and a series of recommendations for
proceeding beyond this study is givgn.

1-2






2.0 REGULATORY ASPECTS
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2.1 SOLID WASTE DISPOSAL

2.1.1 Federal Regulatory Background

A11 solid waste regulations in the United States are based upon
RCRA Subtitle D (Sections 4001-4010), amended to the Solid Waste
Disposal Act in 1976. This federal statute was intended to:

o Promote environmentally sound disposal methods
o Maximize reuse of recoverable resources
o Encourage resource conservation

It accomplished these goals by setting forth mandatory minimum standards
or criteria for states. These criteria cover eight general areas:

1) Floodplains

2) Endangered Species

3) Surface Water

4) Ground Water ,

5) Waste Application Limits for Land Used in Production of Food
Chain Crops ' '

6) Disease Transmission

) Mr

8) Safety

The Hazardous and Solid Waste Management Act (HSWMA) was added to
RCRA in 1984 because of Congressional concern over Subtitle D facilities
receiving small quantities of hazardous wastes from households or small
quantity generators. HSWMA directed the EPA to review Subtitle D and
report back to Congress by November 8, 1987. Specifica]]y'the EPA was
to revise existing groundwater contamination criteria by March 31, 1988
to ensure human health and environmental protection. The Act also
required that EPA investigate the need for additional authorities to
enforce the RCRA criteria. As a result of Ats review, EPA is expected
to require groundwater monitoring, establish- facility siting criteria
and require that correction actions be taken in-the event of contamina-
tion. Also, EPA is expected to require a double liner and leachate

253

Z







collection system for those facilities, such as sanitary landfills, that
receive small quantities of hazardous waste.

HSWMA also requires the EPA to establish a permit program or system
of prior approval for facilities receiving small quantities of hazardous
waste by November 8, 1987. By use of a permit program, EPA will ensure
that facilities are in compliance with the revised Criteria. HSWMA also
gives EPA authority to enforce the Criteria at facilities not in compli-
ance within 18 months of the revisions (by September 31, 1989).

2.1.2 North Carolina Regulations

The primary solid waste regulations used in North Carolina are the
Solid Waste Management Rules prepared by the Solid and Hazardous Waste
Management Branch of the North Carolina Department of Human Resources.
These rules last amended July 1, 1985, apply to all solid waste disposal
facilities. They are expected to remain valid until the EPA develops
new criteria in March of 1988.

In addition to establishing specific criteria for the storage,
handling and disposal of solid wastes, the Rules also specify other
state standards that solid waste handlers must meet. Of those stan-
dards, one has become controversial. A standard promulgated by the
Groundwater Management Branch requires that zero leakage or zero ground-
water contamination “occur. This standard has raised protests from
disposal facility owners that it is not possible to meet a zero leakage
standard. It has also caused new permit applications for single liner/-
leachate collection system landfills to be denied. The only landfill
permit application that has been accepted featured a double Tiner/-
leachate collection system design similar to what EPA is expected to
propose. This handling of landfill permit applications and the standard
itself have raised a resolution from the North Carolina Association of
County Commissioners calling for a relaxation of the standard. The
resolution, adopted December 10, 1986, includes the following:

"WHEREAS, the need for newly revised groundwater regulations
have completely frustrated the permitting of solid waste disposal
facilities, ‘including the imposition of exorbitant costs for
contamination prevention measures, in a manner inconsistent with
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the spirit and intent of such laws as passed by the North Carolina
General Assembly, and

WHEREAS, the need for new and expanded county solid waste
disposal facility sites has reached a critical point.

NOW, THEREFORE BE IT RESOLVED that the North Carolina Associa-
tion of County Commissioners calls on the appropriate regulatory
agencies and the North Carolina General Assembly to recognize the
jmpractical nature of groundwater: regulations as. they.apply to
landfills and to take the necessary currective measures to allow
counties to adequately dispose -of solid waste while also providing
a reasonable amount of environmental protection."”

Even though its zero leakage standard has drawn protests, North
Carolina -is heading in the most likely direction of landfill.design.
If the state were to modify its groundwater protection standards to a
Jess controversial wording, it would probably continue to permit only
the double liner and leachate collection system design because of

. anticipated EPA standards.

2.2 AIR QUALITY REGULATIONS
The passage of the Federal Clean Air Act and subsequent regulations
led to the closing of many old solid waste incinerators. These volume
reduction units had poof combustion control and no emission control
equipment. Combustion of solid waste produces various air emissions
which must be controlled in any modern facility.
Various air quality and emission regulations are applicable to
waste-to-energy projects. These include regulations promulgated by both
the U.S. Environmental Protection Agency (EPA) and the North Carolina ‘
State Department of Natural Resources and Community Development. More ‘
specifically, solid waste combustors in North Carolina are labeled as |
"Class IV-C" sources of air pollution and are subject to the Subchapter
2D Air Pollution Control Regulations of the North Carolina Administra-
tive Code. Federal regulations applicable to new waste combustors have
been promulgated under the Clean Air Act. Major aspects of these
regulations are summarized as follows: .
> National Ambient Air Quality Standards (NAAQS) - Pollutants for
which a NAAQS exists are termed "criteria" pollutants. For such
“criteria" pollutants, evidence indicates the possibility of widespread

2-3
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adverse health impacts. These pollutants are total suspended particu-
lates (TSP), lead, nitrogen dioxide, sulfur dioxide, carbon monoxide and
ozone. NAAQSs are: designated as primary or secondary. Primary stan-
dards are related to the protection of public health while secondary
standards are related to impacts on wildlife, vegetafion, materials and
visibility.

Existing ambient air quality shows that all counties within the
study area are attainment areas (NAAQS standards are being met) for TSP,
nitrogen dioxide, sulfur dioxide, carbon monoxide and ozone. NAAQS are
shown in Table 2-1. The State of North Carolina has adopted most of
these standards. '

National Emission Standards for Hazardous Air Pollutants (NESHAP) -
Many "non-criteria" air pollutants exist which may pose significant
hea]th risks but for which no NAAQS exist. In order to deal with such
pollutants, NESHAPs have to date beenApromulgated as process-specific
emission limitations for 7 pollutants. Such emission thresholds often
are based upon occupational exposure standards. Best Available Control
Technology (BACT) may: be required to control the emission of such
"non-criteria" pollutants. The only NESHAP which applies to waste

-combustors is for beryllium which is emitted from resource recovery
facilities in trace amounts (see Table 2-2). However, it is possible
that a new NESHAP for dioxins will be promulgated as early as 1989 based
upon risk assessments.

State Toxic Air Pollutant Control Program - Currently, North
Carolina is in the economic assessment stage of developing a Toxic Air
Pollutant Control Program. Regulations could be in effect in as soon as
a year. Such regulations will deal with incinerator-derived "non-
criteria" pollutants not regulated by NESHAPs. The program will define
ambient air quality guidelines. For carcinégens, these guidelines will

be based upon health risk assessments, while for non-carcinogens,
guidelines will be derived from threshold 1imit values which in turn are-
based upon occupational exposures. o

New Source Performance Standards (NSPS) - USEPA NSPS regulate
particulate matter emissions from municipal incinerators and resource
recovery facilities having a design capacity exceeding 50 tons/day and

24
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Ambient Air Quality Standards Applicable to New
Waste Combustors Located within North Carolina

Table 2-1

National Ambient Air Quality Standards

Pollutant
Ozone

Carbon Monoxide

Nitrogen Dioxide

Sulfur Dioxide

Suspended Particulate
Matter (TSP)

Lead

** Note:

Averaging Time

1 hr

8 hr
1 hr

Annual Average
Annual Average
24 hr
3 hr

Annual Geometric
Mean

24 hr

‘Calendar Quarter

365

Primary

235

10
40

100
80

75
260
1.5

ug/m3

mg/mg
mg/m

ug/m3

ug/mg
ug/m

ug/m3
ug/m3**

ug/m3»

North Carolina has not adopted this standard.

Secondary
235 ug/m

10 mg/my
40 mg/m

100 ug/m>

1300 ug/m°

- 60 ug/m3**
150 ug/m3
1.5 ug/m>






Table 2-2

Emission Standards Applicable to New Waste
Combustors Located within North Carolina

National Emission Standard
for Hazardous Air Pollutants (NESHAPs)

ke Fouiiutant Standard or Rule

Beryllium Cannot discharge more than 10 grams
in any 24-hour period or3emit at a
rate exceeding 0.01 ug/m~ averaged
over a 30-day period.

New Source Pérformance Standérd (NSPS)

Pollutant Standard or Rule

TSP ; 0.08 gr/dscf adjusted to 12% CO2

0.01 1bs/m1111on BTU
(approximately = 0.03 gr/dscf)
if facility processes roughly.
200 TPD or more.

North Carolina Emissions Standards

Pollutant Standard or Rule
Visible Emissions Visible emissions shall not be
(opacity) greater than 40% opacity for an

aggregate of more than 5 minutes
in any one hour or more than
20 minutes in any 24 hour period.

TSP 4.0 16/hr (only applies if this
standard is less stringent than
applicable NSPS).

Mercury - 2300 grams/day*

*Standard may not apply if mercury is only incidentally found in the
munici pa] waste.







burning more than 50% solid waste. According to USEPA guidelines,
emissions cannot contain particulate matter in excess of 0.08 grains/-
standard ft3 of dry exhaust gas (0.08 gr/scfd) adjusted to 12% COZ' The
State of North Carolina has adopted this NSPS for particulate matter.
In 1986, EPA promulgated another particulate matter standard for new,
large industrial boilers of 0.1 pounds particulate matter per million
BTU (approximately equivalent to 0.03 gr/dscf). Since heat recovery
facilities are equipped with boilers, new resource recovery combustion
facilities that process roughly 200 tons per day or more of municipal
waste are subject to this NSPS. No other incinerator emissions are
currently regulated by NSPS. However, additional NSPS for criteria
pollutants emitted from resource recovery facilities and well "as for
acid gas emissions such as hydrogen chloride may be promulgated in the
future. Performance tests are required to demonstrate compliance with
the NSPS for particulates. :

'—— State Emission Standards - North Carolina has promulgated various
emission standards which would apply to new waste combustion units
within the jurisdiction of the Neuse River Council of Governments.
Table 2-2 provides a summary of these emission standards.

New Source Review (NSR) =+If a municipal incinerator is designed to
charge more than 250 tons/déy of refuse, and if after addition of
pollution control equipment the facility may emit more than 100 tons/-
year of any pollutant regulated under the Clean Air Act, then the new
source is classified as a "major source" and is subject to the New

Source Review process.
: New Source in Non-Attainment Area (NSINA) - If a new "major
source".. is located in a non-attainment area for a "criteria"

pollutant, then emissions from such a facility must not contribute
to further air quality degradation. NSR requirements call for use
of Lowest Achievable Emission Rate (LAER) which is the best exist-
ing'technology that can be applied to the NSINA regardlgss of cost
or lack of a proven operating record. A combustion facility
proposing to emit a- nonattainment pollutant over a specified
threshold will be required to obtain an equal or larger offset in
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emissions of that pollutant from an existing source. Currently
there are no non-attainment areas within the study area, thus
requirements for offsets and use of LAER should not apply.
Prevention of Significant Deterioration (PSD) - If a new
"major source" is to be located within an attainment area for a
pollutant, then under the NSR process, PSD review will be required
for that pollutant if it will be emitted at a rate greater than its
"significant emission rate" as shown in Table 2-3. PSD
requirements include the use of Best Available Control Technology
(BACT) as determined on a case-by-case basis by the reViewin§
agency. Computer modeling and ambient air quality data acquisition
are also required in order to demonstrate that neithef NAAQS nor
allowable PSD increments will be exceeded as a result of facility
emissions. PSD increments are maximum allowable source impact
concentration increases over background air quality. Such
increments have been promulgated for sulfur dioxide and
particulates. Pre-construction air quality monitoring is often a
requirement of PSD review but may be waived if predicted source
impacts are below certain threshold levels or if adequate monitor-
ing data already exists. A final PSD requirement is that impacts
on visibility, vegetation and soils be investigated. In addition,
non-criteria pollutants for which there are no national

health-based standards are considered under PSD regulations. Such
non-criteria pollutants so regulated include: asbestos, ‘beryllium,
mercury, vinyl chloride, fluorides, sulfuric acid mist, hydrogen
sulfide, total reduced sulfur and reduced sulfur compounds.






Table 2-3

Significant Emission Rates for Determining
the Need for PSD Review

Pollutant Threshold Levé], tons/yr
co - 100

NOXx 40

SO2 ; 40

TSP 25
Ozone (total volatile organic compounds) 40

Pb ; o 0.6
Asbestos vz 0.007
Be & : 0.0004
W 0.1
Vinyl Chloride R 50
Fluorides by ot 3.0
H,S0, mist ; 7.0
HZS . 10.0
Total Reduced Sulfur (including HZS) 10.0

Reduced sulfur compounds (including HZS) 10.0







3.0 WASTE STREAM ANALYSIS







3.1 INTRODUCTION

Municipal solid waste management programs can become very complex.
They often involve a combination of collection, resource recovery, and

disposal techniques. Fortunately, all programs begin with the same
basic issues:

o How is refuse collected? Refuse must be transported from its
generation point to a disposal or processing facility. Existing
refuse collection systems should be identified as they impact the
feasibility of new management programs.

o Where and how is solid waste disposed? Existing disposal facili-
ties and their Tlife expectancies must be considered when planning
solid waste management programs. They dictate when and what new
disposal facilities will -be required.

o How much solid waste is generated? Solid waste generation varies
seasonally, and over time. Both present and future waste
quantities should be estimated for use in long range planning.

o What is the solid waste composition? Municipal solid waste con-
sists of a variety of components. Its composition varies from
locale to locale and seasonally. It also. varies with respect to
its generator. Residential solid waste composition differs from
commercial solid waste composition..--Successful waste management
programs are based upon realistic composition estimates.

o How is solid waste controlled? Control or ownership of the waste
stream must be established to ensure adequate supply for management
facilities. This is particularly true when planning facility
financing. :

_ Because of the number of municipalities and military bases involved in
the Neuse River project, these issues may seem complex. They are
considered for individual areas and for the region as a whole in the
following text.

3.2 MUNICIPAL SOLID WASTE COLLECTION

Existing solid waste collection practices are a major component of
the present waste management system. If that system is modified through

new waste management facilities, collection mechanics and economics may
.






change. Beyond changing with system modifications, waste collection is

also important because it affects waste stream control or ownership.

Most counties within the study area maintain control of their waste
streams by taking responsibility for collection. As Table 3-1
indicates, these counties either use publicly-owned vehicles or contract
with private haulers for collection. Because of the rural nature of the
area, most counties collect a portion -of the waste from convenience
stations rather than individual waste generators. Only one Tocality
owns and operates a transfer station. Hertford County uses this
facility to compact a portion of the County's waste prior to
transporting it to the County landfill.

Private haulers collect waste from the military bases within the
study area. Camb Lejeune and.Cherry Point do not have formal agreements
with these haulers nor do they own transfer or convenience stations.
MSW is collected from individual generators and transported directly to
either the Craven County or Camp Lejeune landfills.

3.3 SOLID WASTE DISPOSAL

3.3.1 Existing Disposal Methods :

Waste disposal is a major factor in solid waste management systems.
Modification of solid waste management program, is usually the result of
decreased disposal capacity. New disposal facilities are constructed to
extend existing disposal facility life or to replace depleted

facilities. Disposal facilities also play a role in waste stream
" control. As is the case with the Neusé River Counties, a locality often
has .only one disposal facility. As a result,the majority of its waste
will be disposed of at the solitary facility. This disposal pattern
affords operators wultimate control of #%he waste. When multiple
facilities are available in a locality, the facility with large capacity
that can accept solid waste economically often receives and thus
controls a large portion.of the waste stream. _ e _
Currently, Neuse River localities provide disposal capacity in the
form of sanitary landfills. As shown in Figure 2-1, each County in the
study area owns and operates its own landfill. In addition to these
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Table 3-1

Neuse River Solid Waste Feasibility Study

MSW* Collection and Transportation

MSW MSW Primarily Convenience Transfer
Source Collected By: Stations Stations
Beaufort Public Collectors 70% Waste is None
County collected from
nine convenience
stativns with
storage capacities
of 80 CY to 280 CY
Bertie Public Collectors 100% Waste None
County collected from
8 CY to 14 CY
convenience
stations
Carteret Either Public - 5% Waste is None
County Collectors or . collected from
County-Contracted either 40 CY
Private Collector Compactor Box or
Open Top Box
Craven 25%-30% MSW 11% Collected 14% MSW taken to
County Privately Collected from three one transfer
. 70%-75% Publicly stations. Each station. Station
Collected station has mini has compactor
compactor and with 42 CY box
42 CY storage and 80 CY
additional
storage
Hertford Either Public 80% MSW collected None
County Collectors or from more than 70
° County-Contracted sites containing
Private Collectors between 80 CY to
160 CY storage
capacity
Martin Public Collectors 25% MSW collected None
County from 160 sites
with 4 CY storage
capacity -
Onslow Private Collectors None None
County
Pamlico Private Collectors None None
County :

2 ,
MSW - Municipal Solid Waste
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public sanitary landfills, Camp Lejeune operates its own sanitary
landfill. Public sanitary landfills range in life expectancies from 11
to 15 years. As Table 3-2 indicates, budgeted operations and
maintenance costs at the Neuse River public sanitary landfills ranged
from $70,000/year to $519,700/year in Fiscal Year 1987. Facility
operators do not charge tipping fees based on weight, and only the
Craven County landfill is eaquipped with 'scales. Craven County .uses its
scales periodically to check dajly 1landfill tonnage estimates.
Landfills in the study area are constructed and operated in accordance
with the regulations in effect when they were permitted. Most have no
formal Tliner; relying on natural soil properties to 1limit leachate
migration. None of the sites has an active leachate collection or
management system. A1l sites can be categorized as simple "cut and
cover" operations where waste is placed in an excavation and covered
with soil. Craven County controls 'groundwater levels through a
- perimeter ditch which Towers groundwater in the fill area. :

The general sandy native coastal sediments, high groundwater table
and lack of liner and leachate control systems lead to a potential for
groundwater degradation.Because of North Carolina's concern for
groundwater protection, the Branch of Solid and Hazardous Waste is
expected to continue to require upgraded landfill designs. This trend
is likely to cause Neuse River counties to upgrade existing landfills or
construct new facilities with more stringent designs. As of March 1987,
the Department had issued one permit under the State zero leakage/zero

ground water contamination rule. That permit was for a landfill
4 designed with a double liner and doﬁb]e leachate collection system.
Given the.State's groundwater protection stance. it is anticipated that
any future Neuse River landfill permitted by the Department will be of a
double liner/leachate collection design. ,

3.3.2 Landfill Costs Sy R

The cost of .landfilling is controlled by the regulations. which
govern solid waste management. Present operations in the region are
governed by the regulations which were in effect at the time of their

3-3







Table 3-2
Neuse River Solid Waste Feasibility Study

Existing Landfills

g;; County leases land from the U.S. Forest Service
Dependant upon approval of new landfill plan by State of North Carolina.

working on base

B o o Y | ameesaese e

Current
Landfill Life: Budgeted
Landfill Operated Used Permit Actual Operational
- Owner: By: By: Life: Life: Problems: Costs:
Beaufort Beaufort Beaufort 2 years 1% years None Reported None Given
County County County
Bertie Bertie Bertie Not Reported S years None Reported $350,000/yr
County County County
Carteret(1) Carteret Carteret 8 years(z) 8 years(Z) No Major Problems: Have had $236,000/yr
County County County problems controlling blowing
paper
Craven - Craven Craven Until facility 13 years High Water table, $215,408/yr
County County County is closed flat terrain
Cherry Point MCAS
(9% Total Landfilled
Wastes from Cherry
Point)
 Hertford Hertford Hertford 2 years 2 years Contamination discovered in 2 out $236,167/yr
County County County ; of 3 on site groundwater monitoring
wells., Corrective actions being
taken,
| . k
Martin Martin Martin Until facility 3 years None Reported $162,000/yr
County County County is closed at most
Onslow Onslow Onslow 7 years 15 years None Reported $519,700/yr
County County County o
Pamlico Pamlico Pamlico County/ Not Given 18 months Permit Problem:. According $70,000/yr
! ; to County, North Carolina
" County County Richlands Township to 12-15 Department of Solid Waste
in Beaufort County years Management believes site is
: unsuitable for conventional design
& use because of groundwater
. contamination potential
Camp Base Camp Lejeune/ Not Given 7 years None Reported $572,380/yr
Lejeune Maint. Government Contractors






permitting. Since that time, State solid waste regulations have been
much more stringent and new EPA guidelines will be published in March
1988. (See Section 2.1). The effect of these new regulations is going

to be a radical departure from the way landfills are presently
constructed and operated in the region.

In order to estimate the future cost of landfilling solid waste in
coastal North Carolina certain assumptions must be made. The following
key assumptions were made as part of.this analysis:

- design life of twenty years

- double liners

- Tleachate collection and treatment

- synthetic membrane final cover

Assuming that each of these eight Counties in the area would

implement their own landfill, total unit cost estimates incorporating
construction, closure and operating costs were developed. These costs
are presented in Table 3-3. The unit costs calculated exhibit that
there is a significant economy of scale in landfill development. Small
landfills are much more expensive than large landfills on a unit cost
(dollars per ton) basis. This is clearly illustrated by Pamlico County
(23 tpd @ $129 per ton) and Onslow County (285 tpd @ $45 per ton). In
general, jurisdictions managing less than 100 tpd have estimated costs
ranging from $58/ton to $129/ton while jurisdictions landfilling greater
than 100 tpd exhibit costs of $45/ton to $56/ton. This economy of scale
indicates that smaller jurisdictions should strongly consider pooling
_ their resources in regional landfills. While transportation costs will
be higher for regional systems, actually landfilling costs will be
lower.

3.4 SOLID WASTE QUANTITIES

3.4.1 Waste Quantity Calculation and Methodology

Solid waste quantities can be projected by using historical
quantity data, population projections, and anticipated changes in
socioeconomic conditions. The projection is a multi-step process as
follows: '







COUNTY BEAUFORT

CAPITAL COSTS
DEVELOPMENT
CLOSURE

SUBTOTAL

ENGINEERING PERMITTING,
CONTINGENCIES, 15%

TOTAL
ANNUAL COSTS
OPERATIONS AND MAINTENANCE
DEBT SERVICE

TOTAL

UNIT COST, $/TON

TPD

96

$9.64

2.07

1371

1.76

$13.47

$0.67
1.37

$2.04

$58.29

NOTES: -SOLID WASTE QUANTITIES ARE FOR THE
-ECONOMICS ARE BASED UPON A 20 YEAR

TABLE 3-3

LANDFILL ECONOMICS, SMILLIONS
BERTIE  CARTERET  CRAVEN

| 38 | 1% | 195

§ =5 i 5 rennphas JrrtiEans

I | I

| $5.27 | $12.41 | $16.77

BRE - Bk - L W

I | I

|  6.12| 15.281 20.91

I I I

| L0912

I I |

I I I

| $7.04 | $17.57 | $24.05

I I |

I | I

| $0.57 | $0.97 | $1.08

| 0.72] 1.79| 2.45

I I I

| $1.29 | $2.76 | $3.53

I I I

| $92.82 | $56.44 | $49.61

I I I

YEAR 1992.

DESIGN LIFE.

HERTFORD
[

$0.58
0.79

$1.37

$85.10

MARTIN
46

ONSLOW
285

PAMLICO

$4.07
0.53

4.60

0.69

$5.29

$0.54

0.54

$1.08






1. Tipping weight records from County solid waste disposal facilities
are analyzed. Yearly quantities are divided by population
estimates to calculate historical per capita generation rates (in
pounds of solid waste per capita - day).

2. Historical generation rates are analyzed to determine a projected
generation rate. This rate is typically a constant, for per capita
generation usually does not change significantly from year to year.

3. Future population projections are multiplied by the generation rate
to deieniine future municipal solid waste -quantities.

Population estimates for the Neuse River area were obtained from
the North Carolina Department of Planning. Each landfill operator was
asked to provide current waste quantities disposed of at their facility.
Because no area landfill operator keeps daily weight records, all
quantities given were estimates. These estimates were divided by
current service area populations to determine waste generation factors,
shown in Table 3-4. As Table 3-4 indicates, waste generation factors
obtained using landfill weight or volume estimates vary greatly. Only
one generation factor, the Craven County figure, is based wupon
confirmable solid waste estimates. The County periodically double
checks its weight estimates by using its landfill scales to weigh
collection vehicles. A1l other factors are based upon waste quantity
estimates that may or may not be accurate. None of the other counties
are equipped with scales or use other methods capable of measuring
actual waste volumes. Because Craven County is similar to the other
localities in the study area, and because its waste esfimates are

. confirmable, its generation factor of 3.5 pounds of waste per capita per

day was appropriate for the study area. This includes residential and
commercial waste. The Neuse River region is basically rural in nature,
with a few scattered suburban areas about the City of Jacksonville and
the military bases of Camp Lejeune and Cherfy Point. The study area has
a small quantity of industry that includes facilities owned by Perdue,
Inc. and National Spinning Company, Inc. Therefore, while the study
area is oprimarily vrural in nature, it does contain a few
commercial/industrial generators of solid waste that justify a factor
-slightly higher than a typical 3.3 pounds per capita per day for rural

3-5






Landfill
Beaufort County
Bertie County
Carteret County
Craven County
Hertford County
Martin County

Onslow County &
Camp Lejeune

Pamlico County

Table 3-4

Landfill Waste Estimates, 1987

Waste Service Estimated Waste
Estimate, TPD Area Generation Factor,
(tons per day) Population (pounds per capita-day
1756 - 45,226 1l
30" 21,539 2.8
3 11,279 30.3
146 84,032 3.5
110" 24,393 9.0
35" 26,309 2.7

# :
693 129,615 10.7
30 11,417 5.3

*
TPD estimated from cubic yard estimates using an assumed
400 pounds per cubic yard compaction factor.







areas and significantly lower than the 4.6 pounds per capita per day
typical of more industrialized areas.

After the generation factor was determined for the Neuse River
study area, it was multiplied by population projections to obtain
projected solid waste quantities. These quantities are shown for each
county in Figure 3-2. Table 3-5 shows waste quantity by individual
county and total MSW projections for the years 1987, 1992, 1997, and
2007. Solid waste projections for Cherry Point are included in Craven
County estimates, and Camp Lejeune projections are included in the

Onslow County projections.
As Table 3-5 and Figure 3-2 indicate, Cherry Point MCAS waste
estimates are included in Craven county Projections, and Camp Lejeune
estimates are included in Onslow County projections. This is because
the most reliable available population information, North Carolina
population estimates, do not differentiate between military and civilian
population. HoﬁEVer, waste quantities for both Camp Lejeune and Cherry
Point were estimated in the 1977 Solid Waste Management Master Plans:
MCAS Cherry Point and MCB Camp Lejeune, prepared by SCS Engineers.
shown in Table 3-6, the projections were estimated from weight data
gathered over a two week sampling period. While the methodology used
|
\
\
|
\
|
|
|

appears sound, the sampling period was not long enough to determine
seasonal waste quantity information. Also, projections have not been
updated since 1977. As a result, these projections will not be used in
the study. Waste quantities shown in Table 3-5 are based on North
Carolina population estimates and the 3.5 pounds per capita-day
' generation factor.
Seasonal variations in waste were not developed for Neuse River.
It appears that the coastal areas experience an increase in solid waste
quantities during their April to September- tourist seasons. However,
seasonal variations in waste are heavily dependent on many socioeconomic
conditions,and cannot be accurately determined without year-long weight
records. It is difficult to determine whether the Neuse River area's
waste increases with the end of crop season or when Marine base tours of
" duty begin, as well as with tourist seasons.






NEUSE RIVER SOLID WASTE FEASIBILITY STUDY

PAOJECTED SOLID WASTE PRODUCTION OVER TIME
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County

Beaufort
Bertie
Carteret
Craven
Hertford
Martin
Onslow
Pamlico

TOTALS

Table 3-5

Waste Quantity Estimates

Tons Per Day

1987 1992 1997 2002 2007 2012
79 85 90 96 101 106
38 38 38 38 38 38
92 106 120 134 147 161

147 163 ¥ M| . 210 225
43 44 44 44 44 44
46 46 46 46 45 44

227 247 267 285 310 320

o A 7] 4 23 25 25

692 750 806 861 920 963






Table 3-6

MCAS Cherry Point and MCB Camp Lejeune
Solid Waste Estimates, 1977

Solid Waste Estimates (tons per day)2
Year MCAS Cherry Point - MCB Camp Lejeune -
1976 43 - 95
1985 B 122
2000 69 137

1From SCS Engineers, Solid Waste Management Master Plans:
MCAS Cherry Point and MCB Camp Lejeune, 1977

2Report published weekly tonnages. Quantities were
converted to tons per day (based on 365 days per year)
for comparison with Table 3-4







Data that would have been gathered would 1ikely have been inaccurate due
to limited study time and insufficient waste weighing equipment. The
methodology involving evaluation of existing waste composition was also
not feasible because of Tlack of sufficient data. Most existing
composition data generally recognized as accurate is from studies
performed for urbanized communities. These communities differ from the
Neuse River area in many socioeconomic factors, including population
density and percentages of commercial and industrial business. A solid
waste composition study was recently performed ir North Carolina for the
Land-of-Sky region. This estimate is shown in Table 3-7. The region,
while less populated than the areas usually considered in composition
estimates, differs in that it is primarily a mountainous region. It
also lacks the institutional waste component provided by the Neuse River
region's military bases.

Due to insufficient data, thevyeak 2000 national municipal solid
waste (MSW) composition estimate shown in Figure 3-3 and. found in
Characterization of Municipal Solid Waste in the United States, 1960 to
2000 by Franklin Associates, Ltd. was used. The estimate is a national

average prepared for the Environmental Protection Agency using the
materials flow approach. It was calculated by gathering data from
previous composition studies and from materials consumption studies.
The data were then manipulated to determine historical and projected MSW
quantities and compositions. In addition to a national average
composition, a national average higher heats value was used in this
study. Typically, MSW higher heating_values range from 4,000 to 5,500
~ BTU/1b, with an average value of 4500 BTU/1b.

In addition to municipal solid waste composition, it is often
necessary to estimate residential solid waste composition. Residential
waste differs from commercial waste in the types and quantities of waste
components. For example, a paper copying business would produce more
paper and less yard wastes than a single family residence. Residential
solid waste is less difficult to control than commercial waste. Many
localities only provide collection for the residential waste stream.
Because of this, residential recycling programs are often used to reduce






TABLE 3-7
BUNCOMBE, MADISON, AND TRANSYLVANIA COUNTIES, NORTH CAROLINA
MUNICIPAL SOLID WASTE COMPOSTITION

% BY WEIGHT
MADISON CO. BUNCOMBE CO. TRANSYLVANIA CO.
COMPONENT COMMERCIAL/INDUSTRIAL COMMERCIAL INDUSTRIAL RESIDENTIAL RESIDENTIAL COMMERCIAL/INDUSTRIAL
PAPER 22.9 30.1 Wm0 21.1 19.7
CARDBOARD 22.7 22.3 36.4 6.9 8.7 30.9
ORGANICS 1%.8 13.8 0.3 19.4 17.2 14.8
PLASTIC 14.0 7.7 15.8 10.0 11.5 1.1
METALS:
FERROUS . 9.0 9.7 12.1 9.6 8.4 5.3
* ALUMINUM 0.8 0.5 0.2 0.9 1.4 1.1
OTHER NON-FERROUS 2.6 0.0 0.2 0.3 0.3 0.4
TEXTILES/RUBBER 6.5 3.8 6.7 9.4 5.8 2.2
WOOD AND CONSTRUCTION
WASTE 3.9 9.2 14.2 7.9 17.8 8.6
GLASS 2.8 2.8 0.8 11.0 7.8 5.9
TomaL . Werd % 9.9  ws  ws w00 00,0

(1) COMMERCIAL & INDUSTRIAL SOLID WASTES ONLY







MUNICIPAL SOLID WASTE
. COMPOSITION
1990 NATIONAL AVERAGE

2.10%

7.80X

8.80%
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7.70%

‘ 3.70% 4,70%
SOURCE: FRANKLIN & ASSOCIATES, LTD., NOVEMBER 4986.
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the waste stream. In order to determine the amount of waste stream
reduction, the residential waste stream composition must be known.
Should the Neuse River region implement a comprehensive recycling
program, it should estimate its residential composition to determine
recovery rates. Residential composition estimates for Transylvania and
Buncombe Counties, as obtained in the Land-of-Sky study, is shown in
Table 3-8.

Another interesting aspect of the Neuse River area waste is the
presence of military waste. Like residential or industrial waste,
military waste has a unique composition. As part of a 1977 waste
management plan, SCS Engineers sampled military waste for a two week
period and used gathered data to estimate military waste composition.
Results of their study are shown in Table 3-9. As shown in Table 3-9,
the military waste estimate varies in higher "other paper" components
and decreased in "Newsprint" components.

It is of import, however, that estimates are based on a two week
sampling period. Data gathering over a much longer sampling period
should be pursued prior to using military waste composition estimates.
Otherwise, seasonal component variations and the effects of unusual
discards will not be appropriately reflected in the estimate.

Information supplied by the localities indicates that approximately
70% of the solid waste disposed of in public landfills is residential,
25% is commercial, and 3% is industrial. The base maintenance estimates
that approximately 50% of wastes received at the Camp Lejeune landfill
is a result of military activity, 20% is residential, 25% commercial,

" and 5% industrial. This information is often used in determining how to
_control solid waste. For example, industrial solid waste is more

difficult to control because it is often collected and disposed of by
private companies. If an area's industrial waste represents only a
small portion of the total waste stream, a locality may opt to forgo the
expense and difficulty involved in capturing that portion.

3.6 WASTE STREAM CONTROL

A general rule applies to solid waste control: Whoever possesses

the waste, controls the waste. Thus, the waste belongs to the generator
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TABLE 3-8
RESIDENTIAL SOLID WASTE COMPOSITIONS
(% by Weight)

TRANSYLVANIA BUNCOMBE
COMPONENT COUNTY, N.C. COUNTY, N.C.
PAPER 21.3 | 24.5
WOOD/CONSTRUCTION

WASTE 17.8 - 7.9
ORGANICS 19.43 19.4
PLASTIC 11.5 10
CARDBOARD 8.7 6.9
FERROUS METAL 8.4 9.6
GLASS 7.8 11
TEXTILES/RUBBER 5.8 9.4
ALUMINUM 1.4 0.9
OTHER NON-FERROUS

METALS 0.3 0.3
TOTAL 2 Yy i

SOURCE: SANDI MAURER AND CAM METCALF, SOLID WASTE STREAM QUANTITY

TRANSYLVANIA COUNTIES, NORTH CAROLINA, JANUARY 15, 1987.
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TABLE 3-9
MILITARY SOLID WASTE COMPOSITIONS
SEPTEMBER 1977

SUPPLY OFFICES BARRACKS MESS HALL
ITEM e CHERRY POINT CAMP LEJEUNE  CHERRY POINT CAMP LEJEUNE CHERRY POINT  CAMP LEJEUNE  CHERRY POINT  CAMP LEJEUNE
aobid 0. - o u ey G ). =g LR e w e e
CORRUGATED 38 55 17 35 15 37 30 20
" OTHER PAPER 30 27 63 42 . 13 10 35
ALUMINUM . . % " » . - -
OTHER NON-FERROUS & e * < * ¢ . .
FERROUS - 2 - 5 - 1 20 20
BEVERAGE CONTAINERS 5 5 8 5 5 1 5 -
TIN CANS . . - . i . 15 -
OTHER METALS - - - - - - » =
GLASS 6 o - . 15 4 : 5 -
PLASTICS 1 3 - 3 5 4 - 10
GARBAGE 1" ¥ 6 #l 40 1 15 15
TEXTILES - 2 4 B 5 3 2
WOOD 7 3 2 10 5 2 - -
YARD WASTES . . > o L - L &
INERTS - o . - . - E .
OTHER 3 - - . . - - -
ToTaL o oo 8 100 100 100 100 100

SOURCE: SCS ENGINEERS, SOLID WASTE MANAGEMENT MASTER PLANS:MCAS CHERRY POINT AND MCB CAMP LEJEUNE, SEPTEMBER 1977
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until collected, the collector until disposal, and the disposal site
owner upon receipt.

In the case of the Neuse River area, solid waste is currently
controlled by many groups. Control of solid waste collection is
splintered between the Counties, local municipalities, Federal
government, private contractors and individuals.

Each county has control over municipal solid waste disposal, for it
owns and operates its landfill. The counties may choose to approach any
management program from the disposal control viewpoint Because a
portion of the solid waste is collected by private companies or hand
delivered to landfills by generators, few counties currently can dictate
how often and by what method all refuse in their area is collected.
They can, however, dictate how and what refuse will be accepted at their
disposal facilities. There is no guarantee that this present control
over disposal can be maintained. » 4

3.6.1 Reasons for Waste Stream Control

The issue of waste control may be confusing to those who do not
deal with municipal solid waste. After all, refuse is Jjust that -
materials that individuals find useless and wish to be rid of. However,
there is value in what people throw away. Solid waste contains recycla-
ble materials and energy value, both of which can be translated into
revenues.

Regardless of the value of solid waste, control of the waste stream

is needed. The primary reason for control is the protection of public
" health. Solid waste must be disposed'of properly to ensure that food,
water and air supplies are not contaminated. Homes, workplaces and
recreational areas must be free of harmful debris. Also dependant on
proper disposal methods is the environment, where animal and plant life
must be protected from contamination.

In addition to preserving human, animal and plant 1ife, solid waste
stream control is necessary to ensure the financial success of resource
recovery projects. Successful projects depend upon a guaranteed waste
stream so that they can meet energy capacity or material requirements.
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A committed waste stream help project developers assure their financial

backers that a resource recovery facility can produce material and
energy revenue streams necessary to offset operating and capital costs.

3.6.2 Waste Stream Control Methods
Waste stream may be controlled by any of the following methods:

o Through the Free Market: A disposal facility may capture an areas
waste stream by offering tipping fees lower than those of neighbor-
ing disposal facilities. A recycling facility may control the
recyclables flow by paying source separators for their materials.

0 Through Contracts: A TJocality might control its waste stream
contractually. This would involve negotiating contracts with
collectors in the counties (municipalities, private collectors, and
the Federal Government). These contracts would assure collectors
of acceptable tipping fees and reliable disposal. The disposal
facility owner would promise not to turn away the collectors'
wastes. The contracts would guarantee counties a certain waste
flow, or allow them to penalize collectors by Tlevying a fee
intended to help meet facility costs.

o Through Legislation: Legislation can give a municipality the legal
authority to control the waste stream. Legislation is tradi-
tionally enacted as a way to protect the public health. Less
traditional reasons for legislation are also being used with
increasing frequency. These reasons include the production of
energy, the protection of public investments, or as a method to
support economic development.

O0f the three methods used to control municipal solid waste streams,
the freemarket method is usually the most popular with collectors and
- the general public. No freedom is lost to government control, and users
of the facility generally spend less disposing of their refuse. Unfor-
tunately, it is not always a viable option for resource recovery pro-
jects. The operating and capital costs of these disposal facilities
must be met. The energy and material revenues received raref;' are
sufficient to meet these expenses. This is especially true in an area
similar to the Neuse River region, where counties that may not opt for a
resource recovery facility or may have a longer 1life on their
conventionally designed landfill offering landfill tipping fees below
those of adjacent county facilities. '
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Contractual control of the waste stream may or may not be a viable
option for the Neuse River Counties. It guarantees the availability of
a waste stream without asserting legislative control. Unfortunately,
the widespread nature of the area and the large number of participants
in the Neuse River waste collection system may make contractual control
of the waste stream impractical. It may not be feasible to negotiate
the number of municipal and private contracts required to control the
waste stream. Also, it may be difficult for sponsors to provide the low
tipping fees necessary to make disposal at a facility cost-effective for
long distance haulers. The waste collection system may be too
splintered with its municipal collectors and private collectors to
utilize individual contracts with each carrier.

Legislative control is much simpler than contractual control. One
ordinance may be sufficient to mandate that all carriers use a certain
facility. The Neuse River Counties may use legislative control to

divert waste to specific facilities on either the County or State level
as follows:

o County Tlevel: Each county performs two primary solid waste
functions: disposal and planning. Counties may pass ordinances
restricting municipal solid waste disposal to certain facilities.
They might also use their planning function to divide areas into
several waste streams, each with a designated disposal facility.

o State level: The counties may also enlist the State of North
CaroTina's help in obtaining control of the waste stream. The
State legislature may direct that resource recovery facilities be
built in the counties, or dictate that waste flow be controlled by
the area. The State might also create a regional authority.

While the County has several options in gaining legislétive control
of the waste stream, it may meet with opposition in doing so. Not all
counties and individual town and city govérnment<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>