L

<EPA

Nigerian
Environmental
Survey

Oct. 21-Nov. 11, 1978

Appendices

United States
Environmental Protection Agency

February 1979



I1

I1I
IV

V]
VII
VIII

NIGERIAN ENVIRONMENTAL SURVEY

APPENDICES

LISTING OF DISCUSSIONS AND INSPECTIONS

OVERVIEW OF NIGERIA'S EXISTING LEGAL AND INSTITUTIONAL ARRANGEMENTS
RELATING TO ENVIRONMENT AND NATURAL RESOURCE MANAGEMENT

EFFLUENT GUIDELINES AND EMISSION FACTORS FOR PULP AND PAPER

REFUSE MANAGEMENT IN DEVELOPING COUNTRIES

ENVIRONMENTAL ASSESSMENT INFORMATION FOR DEVELOPMENT OF A PERMIT

TYPICAL UNITED STATES WASTE WATER DISCHARGE PERMIT

SAMPLE SPCC PLAN FORMAT FROM AMERICAN PETROLEUM INSTITUTE BULLETIN D-16
STATE AND LOCAL REFUSE PLANNING GUIDELINES FOR FINANCIAL ASSISTANCE GRANTS



APPENDIX I
LISTING OF DISCUSSIONS AND INSPECTIONS

VISIT TO LAGOS STATE

October 23-28, 1978

Discussion: Permanent Secretary, Works & Planning
Chief Engineer, Sewage
Chief Engineer, Water
Chief Engineer, Highway
Chief Engineer, Drainage
Chief Engineer, Mechanical
Project Manager, Master Plan-Unit
Chief Town Planning Officer
Chairman & Officials of Lagos State Refuse Disposal Board
Permanent Secretary, Ministry of Agriculture
& Natural Resources
Representatives of Office of Attorney-General
Lagos Island Local Government
Lagos Mainland Local Government
Mushin West Local Government
Mushin East Local Government
Ikeja Local Government & Supervisory Councillors
& Officials
General Manager, Lagos State Development & Property Corp.

Inspection: Iju Water Works
Incinerating Plants
University of Lagos
Federal Laboratory, Oshodi



Discussion:

VISIT TO IBADAN STATE

October 30-31, 1978

Ministry of Trade, Industries & Cooperatives
Ministry of Local Government & Information
Ministry of Agriculture & Natural Resources
Ministry of Works & Housing

Water Corporation

Ibadan Municipal Government

Ibadan Metropolitan Planning Authority
Property Development Corporation

University of Ibadan



Discussion:

Inspection:

VISIT TO KWARA STATE

November 1-4, 1978

Mil1tary Administrator

Emir of ITorin & Chairman, Ilorin Local Government
Permanent Secretary, Ministry of Local Government
Permanent Secretary, MANR

Permanent Secretary, Ministry of Health

Permanent Secretary, Ministry of Econ. Dev.
Permanent Secretary, Ministry of Works & Transport
General Manager, Kwara Water Corporation

Emir of Borgu

[Torin Public Water Works

Pulp and Paper Factory - Jebba
Kainji Dam

Bacita Sugar Factory

Iron & Steel Site - Ajaokuta



Discussion:

Inspection:

VISIT TO KANO STATE

November 8-10, 1978

Commissioner for Ministry of Trade, Industry & Cooperatives
Permanent Secretary and Officials - Ministry of Agriculture
& Natural Resources
Ministry of Works
& Housing
Permanent Secretary and Chairman Ministry for Local
Kano Municipal Area Council Gov't. & Community Develop

Permanent Secretary and Officials

Kano Textile Printers Ltd.

National 0il & Chemical Marketing Company

Kano Urban Development Board

Water Resources and Engineering Construction Agency
Bayere University

Challawa Water Station

Federal Industries Ltd.

Nigex Ltd.

Holts Tanneries Ltd.



APPENDIX II

OVERVIEW OF NIGERIA'S EXISTING LEGAL AND INSTITUTIONAL ARRANGEMENTS
RELATING TO ENVIRONMENT AND NATURAL RESOURCE MANAGEMENT

Introduction

This report! highlights some of the key legal and institutional
arrangements invoived with environmental or natural resource management
matters in Nigeria. The information was obtained primarily during
the EPA Survey Team visit, October 20-November 11, through much discus-

sion with officials, and legal research.

Therefore, due to time constraints, it was not possible to do
detailed legal research for each state. Rather, an effort was made
to get some impression of the Federal-State relationship through the
states visited and to highlight some of the states' legislation for

illustrative purposes.

Therefore, particularly at the State level, this report is in no
way intended as a comprehensive analysis of the Nigerian legal system
relating to the environment. The intent is to present a good overview
at the Federal level (since Federal legislation has in most areas
been a pattern for State laws), and then state examples where they
have been researched, without the expectation that these represent

all states.

! Information in this report was gathered substantially during
the survery team visit. Two considerations have influenced the report
in its present form: 1) time constraints which prevented further
details through specific research if this member was to obtain the
necessary information for an overview, and 2) a concern for a manage-
able size. I have tried to present an accurate account of the legal
and institutional situation within these constraints. Comments are
always welcome for clarification and completeness. Special thanks should
be given to legal officials throughout Nigeria for their help in gather-
ing information.



The potential capacity for local water management and pollution
control contained by these statutory water corporations makes them
very important institutions at the state level. They have the responsi-
bility to ensure that water is supplied in potable quality and adequate
quantity.!2 Some of the legislation requires that the water agencies
"from time to time, . . . examine any surface or underground waters
for the purposes of determining what, if any, pollution exists and
the causes thereof . . . ." '3  Following the pattern of the Federal
Waterworks Ordinance, state water corporation legislation prohibits
pollution of water entering the waterworks by "any foul, noisome, or
injurious matter, or any earth deposit or excavated matter . 14
These water agencies are key state institutions which should defipitely
be consulted and involved with any development of environmental regula-

tion in the water supply area.

A note of caution is appropriate, however. Each State with a water
authority has established the institution according to that State's
particular needs. Therefore, it would not be appropriate to generalize
too extensively when formulating Federal provisions affecting this
area. For example, the jurisdiction of a water authority may vary
from State to State. Oyo State's Authority is responsible for only
water supply, with Public Works having sewage and drainage; Kano
State Authority is responsible for all water resources including sewage
and drainage. Also, the supervising body for a water authority may
vary. In Oyo State, it is the State Military Governor; 1in Kwara, the
Ministry of Works; in Kano, the military Governor. This highlights
the need to allow States to comment on Federal guidelines affecting
these areas so that particular circumstances can be taken into account

for the State programs.

12 See, e.g., Kano Water Edict, Section 13(c); Oyo Water Edict,
Section 6.

13 Kano Water Edict, Section 10(g); Oyo Water Edict, Section 7(e).

14 E.g., Kano Water Edict, Section 44; Oyo Water Edict, Section 40.



I. Background

Nigeria is a Federal Military Goverrnment (FMG). It has three
governing bodies: the Supreme Military Council (SMC), the Federal
Executive Council (FEC), and the National Council of States. The
23-person SMC combines the executive and legislative functions and
is the top policymaking unit. It rules by decree. The 25-person
FEC, with civilian and military members performs the role of a cab-
inet. The Head of State, Lt. Gen. Olusegun Obasanjo, heads both
councils. The Military Governors of the States sit in an advisory
capacity to the SMC on the National Council of States.

A11 19 States have military Governors. To lay the groundwork
for transition to civilian rule, each Governor now has a civilian
administrator counterpart. The Governors appoint civilian commis-
sioners for specific State Ministries. Each State government has an
Executive Council and its own budget. The States derive a large part

of their revenues from the Federal Government.

Except for placing government decrees beyond judicial review,
military rule has done little to alter Nigeria's system of State and
Federal courts. The Federal Supreme Court of Lagos, the court of
final appeal, has orginal and appellate jurisdiction. The High
Courts of Justice in the States have wide original jurisdiction and

also hear appeals from lower-level courts.

The Judiciary is based on English Common Law, statutory law,
customary law at some levels, and Islamic law in some areas on cer-
tain matters affecting Moslems. Presently, the statutory instrument
at the federal level is the "Decree." The State Government's rule by
"Edict." Both Federal and State Governments issue "regulations" pur-
suant to authority in Decrees of Edicts. The Local Governments enact

"Bye-laws" for local matters when authorized by State or Federal



legislation (usually through a Local Government Edict, public health
law, or road/traffic law). Bye-laws are always approved by the State

Commissioner responsible for that matter.

II. Legislation Affecting Natural Resources

A. Land

The Land Use Decree, 1978,! has modified the traditional land
use principles which have been practiced under customary law in Nigeria.
This Decree, subject to certain exemptions, vests all state land in
the Military Governor of the State to be "held in trust and admin%ster-
ed for the use and common benefit of all Nigerians . . . ."2 Previously
land was more directly administered by local authorities for the same

purpose.

In application, the Decree specifies that "all land in urban
areas shall be under the control and management of the Military
Governor of each State,"3 and that all other land shall be under the
control and management of the Local Government where the land is situat-
ed. The Decree also establishes a "Land Use and Allocation Committee"
for each State, composed of members appointed by the Military Governor,
to advise the Military Governor on all land use matters.4 A similarly
appointed group known as the "Land Allocation Advisory Committee" is
established to advise each Local Government.5 While the Military Governor
is authorized to grant statutory rights of occupancy to any person
for any purpose on any state land, the Local Government units are
given the power to grant on non-urban land customary rights of occupancy
to any person for grazingé agricultural, and other purposes ancillary

to agricultural purposes.

1 Federal Land Use Decree, 1978 (Decree No.6), 29 March 1978.
2 1d., Section 1.

3 1d., Section 2 (1) (a).

4 1d., at Section 2(2).

: Id., at Section 2(5).

Id., at Section 6.



B. Water

(1) Federal

At the federal level, the principle legislation is the Water
Ordinance.” This ordinance was enacted in 1913 and has not been up-
dated. However, discussions are currently underway within the respon-

sible Ministry to amend and modernize the ordinance.

The Waterworks Ordinance reguiates the supply from any waterworks
to domestic, industrial, or agricultural uses, both public and private.
It prohibits the pollution of any waterworks or water which may be
carried into the waterworks by "any foul, noisome or injurious matter,

or any earth deposit, or excavated material."®

(2) State

Recent legislative developments in water regulation have come at
the state level. Each State has its own waterworks legislation which
is generally compatible with Federal legislation. Most states have
state water authorities. For example, Kano and Oyo States have state
legislation !0 establishing water corporations. It is through these
corporations that a substantial part of the water activity is conducted.
They are primarily responsible for water supply and the construction
and management of waterworks projects necessary for water resource

development at the local level.ll

7 Water Ordinance, Cap. 213, 1915, in Laws of the Republic of Nigeria 1958.

8 1d., at Section 2.

9 1d., at Section 22.

Kano State Water Resources and Engineering Construction Agency

Edict, No. 3 of 1975 (hereinafter referred to as "Kano Water Edict");

Oyo State Water Corporation Edict, No. 24 of 1977 (hereinafter referred

to as "Oyo Water Edict").

11 gee, e.g., Kano Water Edict, Sections 9 and 10; Oyo Water Edict,
Sections 6 and 7.



(3) River Basins

Two principle federal decrees are involved here: the River
Basins Development Authorities Decree 1976 1% and the Niger Delta
Basin Development Authority Decree 1976.1¢ The River Basins' Decree
establishes 10 corporate river basin authorities to oversee in specified
areas comprehensive development of underground water resources, schemes
for flood and erosion control, construction of dams and other related
works, and supply of water from its waterworks when so requested by the
State Governments.1? The Niger Delta Decree establishes a corporate

authority for the Niger Delta Basin to develop that area.!®

Both decrees give the respective authorities powers to control

pollution in the rivers and lakes in each authority's area " in accor-
dance with nationally laid-down standards,"!'® as well as general water
management authority in their areas. Considering their broad range of
powers and the expanse of territory they collectively cover, these
authorities will need to be directly involved with development of
regulatory schemes for environmental protection and natural resource

management impacting their jurisdictions.

15 River Basins Development Authorities Decree 1976 (Decree No. 25)

(hereinafter referred to as "River Basins Decree").

Niger Delta Basin Development Authority Decree 1976 (Decree No. 37)
(hereinafter referred to as "Niger Delta Decree").

River Basins Decree, Sections 1 and 2.

Niger Delta Decree, Sections 1 and 2.

River Basins Decree, Section 2(1) (f); Niger Delta Decree, Section
3(1) (h).

16

17
18
19



(4) Navigable Waters and the Ocean

The Territorial Waters Decree 1967,20 extends the limits of the

territorial waters of Nigeria to twelve nautical miles. This is an

extension with respect to jurisdiction over offences committed in

those waters.

The Exclusive Economic Zone Decree 1978, establishes a Nigerian

Exclusive Economic Zone (EEZ) of 200 miles.?! Exclusive rights to
exploration and exploitation of the natural resources of the seabed,
subsoil, and superadjacent waters of the EEZ are vested in the Federal
Government of Nigeria.22 The Decree is subject to the provisions of
any treaty and to any universally recognized rights of other states

(including landlocked states).

The Sea Fisheries Decree 1971, 23 licenses sea fishing ac-

tivities, prohibits certain fishing methods, and allows the Commissioner
to regulate in the interest of sea fishing. No express provision dis-
cusses control of pollution for the protection of fish but this could
arguably come within the regulatory powers of the Commissioner. Federal
legislation for inland fisheries regulation is under consideration. At
present this is a state matter, but federal regulation is contemplated

to provide some standardization in waters shared by two or more states.

In the Petroleum Decree 1969, the Commissioner charged with

responsibility for petroleum development is authorized to make regula-

tions with respect to petroleum exploration and exploitation for "the

20 Territorial Waters Decree 1967 (Decree No. 5), Sections 1 and 2.
21 Exclusive Economic Zone Decree 1978 (Decree No. 28), Section 1.
22 Id., at Section 2.

23 gea Fisheries Decree 1971 (Decree No. 30).



prevention of pollution of water courses . . . 2% The Petroleum Refining

Regulations 1974, require the manager directing a refinery operation

to ensure that drainage and water conform to good refining practices.?%

C. Forestry

At the Federal level, current legislation consists of the Forestry
Act 1938.26 The Ministry of Agriculture and Water Resources, Department
of Forestry, began initiatives in 1975 to update the legislation.
Negotiations are still underway with the Federal Ministry of Justice.

The existing legislation is effective only in federal forests.
Since there are no national parks or forests, the law has served sole-
ly as a guide for state legislation and is not itself enforced. If
the proposed Kanji National Parke is established, the Federal legisla-

tion will be used.

As indicated above, State legislation is the primary regulatory
mechanism in forestry. States have generally followed the 1938 federal
model. One example is the Forestry Law 1938, of the old Western Region.?27
When Oyo State was established out of the Western Region, the law was
adopted from that version formerly in force (which was patterned after
the Federal law). It has standard provisions relating to the establish-
ment of Government Forest Reserves and Government Protected Forests.?28
It grants comprehensive powers to make regulations for forest management
and control and prohibits certain unauthorized activities in forest
reserves and protected forests.?® There is substantial potential for
regulation within the legislation but enforcement has been a major

problem.

24 petroleum Decree 1969 (Decree No. 51), Section 8 (b) (iii).
25 petroleum Refining Regulations 1974 (L.N. 45 of 1974), Section 43
(1).
26 Forestry Act (Cap. 38) 1938, in Laws of the Rebublic of Nigeria 1958.
27 Forestry Law (Cap. 38) 1938, Western Region.
28 Id., Section 4-21
29 1d., Sections 46, 49, 51.




Oyo State has now updated the old version of the Forestry law
and has added some innovative provision. For example, it has estab-
lished a Forest Trust Fund " to be applied for regeneration or af-

forestation of particular forest reserves or generally . .30

It appears that forestry legislation is in a period of flux in

many States.

D. Wildlife

At the federal level, wildlife legislation is in a position similar
to that of the forestry legistation. The states are the primary actors
in wildlife management to the extent that it occurs. There is federal
wildlife legislation that originally, during the colonial days, was
used as a pattern for the regional legislation. Many States retain
this old law.

The Federal Wildlife Animals Preservation Ordinance 3! was enacted
in 1916, during the period when Lagos was a protectorate. It contains
the standard colonial provisions, requiring licenses for the killing
of certain game species according to various schedules. Several provi-
sions and the schedules would need revision if the legislation were to
comply with international norms developing through the Convention on
International Trade in Endangered Species. State legislation patterned
after the federal law would similarly need updating. Kano State has
recently amended its wildlife law, increasing the penalties, and re-
placing the schedules with new lists of animals for which hunting is
prohibited, "specially protected" animals, and "protected" animals.32

30 oyo State Forestry (Cap. 38) Edict 1970, (Edict No. 1), Section
31(1) and (2).

31 wildlife Animals Preservation Decree (Cap. 221) of 1916, in
Laws of Republic of Nigeria 1958.

32 wild Animals Law (Amendment) Edict 1978 (Edict No. 13 of 1978).




E. Minerals

(1) Petroleum

The entire ownership and control of all petroleum in, under or
upon any lands out to the 200-mile 1limit of the Exclusive Economic
Zone is vested in the Federal Republic of Nigeria.32® Petroleum regula-
tion has gone through many phases in Nigeria, the current principle
legislation being the Petroleum Decree 1969,3% the Petroleum Refining
Regulations 1974,35 and the Nigerian National Petroleum Corporation

Decree 1977.36

The legislation is detailed, authorizing regulations in a wide
range of activities to maintain strong control over petroleum explora-
tion and exploitation. In the regulations, "petroleum products" in-
cludes motor spirit, gas oil, diesel oil, automotive gas oil, fuel o0il,
aviation fuel, kerosene, liquified petroleum gas and any lubricating
0il or grease or other lubricant.37 The regulations require the manager
of a refinery operation to "adopt all practicable precautions including
the provisions of up-to-date equipment . . . to prevent the pollution
of the environment by petroleum or petroleum products; and where
such pollution occurs the Manager shall take prompt steps to control

and, if possible, end it."38

33 petroleum Decree 1969 (Decree No. 51), Section 1.

34 14.

35 petroleum Refining Regulations 1974 (L. N. 45 of 1974).

36  Nigerian National Petroleum Corporation Decree 1977 (Decree No.
33).

37 petroleum Refining Regulations 1974, Section 48.

38 1d., at Section 43.



Since 1977, the Nigerian National Petroleum Corporation (NNPC)
has been responsible for overseeing the actual explioration, processing,
purchasing, marketing, and research activities surrounding the petroleum
industry in Nigeria.3® It is a parastatal organization with commercial
and regulatory activities. It appears that to-date the thrust of its
efforts have been in the commercial area and efforts still are necessary
in issuing regulations to fulfill its responsibilities in areas of

management, inspection, protection of property and the environment.
Nigeria is a party to the International Convention for the Preven-

tion of Pollution of the Sea by 0il1 (1954), and the 0il in Navigable
Waters Decree 1968,40 brings this convention in force nationally.

III. Health and Safety Legislation

A. Public Health

The Federal-State relationship with respect to Public Health
legislation is, again, similar to that occurring with the forestry
and wildlife legislation. The federal legisiation was the colonial
pattern which the states used (as they gained authority to regulate

their own health areas), and continue to use today.

The federal Public Health Ordinance 1958%! contains general provi-
sions prohibiting nuisances including any pool, drain, well, collection
of sullage water "or other thing in such a state or condition as to
be injurious to health 42 It also prohibits the fowling of any water
used as a supply to man or beast."43 The broad authority within this

Public Health legisiation could arguably encompass environmental

39 Nigerian National Petroleum Corporation Decree 1977, Section 4.
40 0il in Navigable Waters Decree 1968 (Decree No. 34).

41 public Health Ordinance (Cap. 165) 1958.

42 14., at Section 7.

43 14., at Section 13.



regulation for human health protection, at least until a specific environ-

mental protection regime and standards are enacted in each state.

B. Sewage and Refuse Disposal

This is essentially a State or local Government matter. Local
Government edicts enacted by the States in 1976 provide that "a Local
Government shall have responsibility for, and power to make bye-laws

for . . . sewerage, refuse and nightsoil disposal ad

Using that power, local governments have issued bye-laws to regu-
late refuse disposal. For example, the draft Ibadan Municipal Gobernment
Collection and Disposal of Refuse Bye-Laws, 1978, made under the Local
Government Edict. These bye-laws prohibit the deposit of refuse in
other than an approved place and authorized a fee for municipal govern-

ment refuse collection. %3

In some cases States have established separate edicts. The Lagos
State Government has proclaimed, for example, several separate edicts
to relieve the refuse and litter problems in the city. Edict No. 9
(1977) established the Lagos State Refuse Disposal Board, which is
still operating. (Several states have tried using Refuse Disposal
Boards with varying degrees of success. For example the Refuse Board
in Oyo State was dissolved in April 1978, with a new Division in the
State Ministry of Works assuming the Board's responsibilities.) The
Lagos State Environmental Sanitation Edict (1978) prohibits the dispo-
sal of rubbish and refuse in any place except those set aside by the
proper authority for such purpose.4® The Lagos State Ban on Street
Trading Edict (1978) required the removal of street trader, a group
contributing substantially to the litter on public streets and highways.

44 See, e.g., Oyo State Local Government Edict 1976 (Edict No. 5).

45 prabt Ibadan Municipal Government Collection and Disposal of
Refuse By-Laws, 1978, Sections 3, 10-13.

46 Lagos State Environmental Sanitation Edict 1978, Section 2.



C. Factories

Factory regulation is a federal matter, coming within the federal
jurisdiction of trade and commerce. The federal factories' legislation
has provisions for the health, safety, and welfare of the persons

employed in the factories,4? It requires the registration of factories

(10 or more persons employed by manual labor for trade and gain) and
authorizes government inspection of a plant for dangerous conditions
and practices.48 While the legislation does not apply to persons or
conditions affecting persons outside the factory employ, the provisions
in health, safety, and welfare for employed persons are comprehensive.
The regulations define "occupational diseases" to include "lead poison-
ing, phosphate poisoning, mercury poisoning, manganese poisoning,
arsenic poisoning, aniline poisoning, carbon bisulphide, benzene poison-
ing, chrome ulceration due to chromic acid or bichromate of potassium,
sodium or ammonium anthrax silicosis, pathological manifestations due
to radium or x-rays; toxic jaundice due to tetha-chorethane or nitro
or amino derivatives of benzene or other poisonous substances, toxic
anemia, primary epitheliomatus ulceration of skin due to the handling
or use of tar, pitch, bitumen, mineral oil, paraffin, or the compounds,
products or residues of these substances, poisoning by halogen deriva-
tives of hydrocarbons of the aliphatic series, compressed air illness,

asbestosis.?®

D. Labour

Labour regulation is also a federal matter. The Labour Decree
1974 provides that where an industrial or agricultural undertaking is

remote and isolated it shall be declared a labour health area and

17 Factories Act 1956 (Cap. 66), as amended, in Laws of Republic of
Nigeria 1958.

48 1d., at Section 5, Parts III, IV, V.

49 The Factories (The Declaration of Occupational Diseases Notice)
Regulations (L. N. 114 of 1956), Schedule.



the employer shall be required to comply with special regulations.S50
The special regulations which are authorized deal with planning and
layout of towns and villages, construction and provision of public
facilities and housing, supply of water, health services, etc.®! The
broad powers authorized here could be used to provide environmental
controls and occupational health protection for workers. Since indus-
trial activities are expanding into rural areas which could be classi-
fied remote and isolated, such regulation could promote environmental-

ly sound industrial operations.

E. Food and Drugs

With the Food and Drugs Decree 1974,52 food, drugs, cosmetics

and devices manufactured, sold, and advertised became a federal matter
and existing state laws in this area were repealed. This Decree is
mentioned only for its possible extension to some type of preliminary
hazardous substances or pesticide control when food is involved. The
Decree provides that no person shall sell any food which "has in it
or upon it any poisonous or harmful substance not being a food additive
or contaminant of a type, and within the level, permitted by regulation

o3 Arguably this could be used for some pesticide control
although it is unclear whether this extension could be upheld by legis-

lative intent.

F. Pesticides and Hazardous Substances

Except for the Food and Drug Decree mentioned above there is no
legislation in this area. Neither the federal nor state levels have

adequate pesticide or fertilizer regulations, registration or packaging

50 rabour Decree 1974 (Decree No. 21), Section 65.
51 1d4., at Section 66.

52 Food and Drugs Decree 1974 (Decree No. 35).

53 Id., at Section 1(1) (a).



requirements, or control over handling and use. The country has
expanded it use of chemicals in agriculture, and regulation is

becoming increasingly necessary.

G. General Pollution

The broad responsibility to "control pollution" at the grassroots
level is with Local Governments.5% The Local Government Edicts en-
acted by the States in 1976 authorize Local Government units to enact
bye-laws for the control of pollution. No such bye-laws were located
in the states visited and time did not permit research of other states.
But it is likely that this power could be used if Local Government
officials received some Federal and State guidance, technical expertise,

and financial support regarding possibilities.

H. Town and Country Planning

The States visited by the team had various arrangements for town
planning. Local town planning is generally under Local Government
units. 3% Above this level, the State Governments generally have Plan-
ning Authorities, usually under the Ministry of Works. States have
used planning to varying degrees. For example, Kwara State estab-
lished three planning authorities for the entire state (one for every
four Local Governments). Following the master plans prepared for 102
communities in the State, these authorities are striving to organize
development projects in a systematic manner. In Oyo State, a State
Planning Authority approves citing for industrial states. While in
Kano, the planning functions have been assumed by the Ministry of

Works and Lands, and there appears to be no separate authority.

54 E.g., Oyo State Local Government Edict 1976 (Edict No. 5), Section
55 E.g., Id., at Section



These authorities could play a significant role in influencing
and guiding development and the kind of environmental impact result-
ing therefrom. It will be important to recognize this sector when

developing Federal guidelines and State environmental programs.



IV. Government Institutions with Environmentally Related Responsibiliites

A. Federal Ministries

Several Federal Ministries have key environmental responsibilities.%®

They include:

Ministry
Agriculture, Water, Resources,

and Rural Development

Health
Works, Housing and Urban

Development

Industries

Transport

B. Parastatals

Area
agriculture, forestry,
fisheries, game reserves,
wildlife, rural development,
control of water resources
River Basin and Dam Development
and irrigation, development
of underground water, hydrology,
water supply undertaggings

Public Health, sanitation

Housing policy and
development, urban planning,
and development, Tands,
protection of sea coast
against erosion

Pollution and other
environmental matters

Inland waterways,
navigation, ports

Several statutory corporations conduct activities relevant to

environmental protection.®? The following were particularly discussed

during the team survey:

56 Federal Republic of Nigeria Official Gazette, Government Notice No.
1030, (16th July, 1975) pp. 1095-1102, as amended by recent reorgani-

zations.
57 I_d



Organization Responsibility Ministry

National Science and Head of State

Technology Devel.

Agency

River Basin Agric., Water

Authorities Resources and Rural
Development, in

Nigerian Standards Industries

Organization

Nigeria National

Petroleum Corporation

Activity

Research could
be applicable
to environmental
protection

matters

control pollution

set standards
for quality
control of
products in
commerce and
industry

regulation of
petroleum indus-

try.

C. Functions of Federal Division of the Environment

The Division of the Environment within the Federal Ministry of

Industries has responsibility for "the formulation of national environ-

mental protection policy; the formulation and monitoring of environmen-

tal standards for air, water, and land pollution, control of industrial

poliution including factory effluents and noise;

control of refuse and

wastes disposal; coordination of State's programmes and activities on



regional planning and environmental protection; setting up standards
for the control of outdoor advertisements and billboards; and for
sewage and sanitation in human settlements, natural landscapes, forestry,

u>8 It also has responsibility

game reserves and archeological sites.
for evaluating the impact of urban development on the environment and
liaising with other affected Federal and State Ministries to ensure

planning and compliance with environmental control standards.3°
These responsibilities have been established by Federal Executive

Council decision and lack the necessary statutory enforcement authority

in most areas.

D. Interministerial Environmental Groups

The Federal Executive Council directed in April 1977 that an
interministerial committee, comprising the Ministries of Housing,
Urban Development and Environment (Chairman), Health, Industries,
Water Resources, and Works should be formed to study environmental
pollution from industries. This Interministerial Committee was formed
and has since expanded in representation and subject matter. Now it
meets monthly, bringing information to the Director of the Division of
the Environment (Chairman) on activities in the technical ministries

of relevance to the Division's environmental mandate.

At one point, the establishment of a National Environmental Advisory
Committee was proposed. But this proposal has not yet been approved.
The interministerial Committee has been maintained and continues to

be active.

58 Functions and Organization of the Federal Ministry of Housing,
Urban Development and Environment, approved by Federal Executive
Council, 17th March 1976, pp. 4-5 dealing with environmental
functions transferred to Federal Ministry of Industries, December
le, 1977.

59 Ig.




V. Non-Governmental Groups with Environmental Interests

During meetings with Federal Nigerian officials, non-governmental
initiative in the environment were discussed. These discussions were
brief and by no means thorough. However the non-governmental activities
mentioned will be noted here. (This is not meant to be a comprehensive

account of all non-governmental activities underway.)

In February 1978, the launching ceremony was held for a national

conservation youth group called the National Union for the Conservation

of Nature and Natura) Reources. Participation in this organization

focuses on secondary students and recent graduates. Since the organiza-
tion is just getting started, they are interested in project ideas.

The Federal Assistant Director of Forests gave the launching ceremony
address, and that department is encouraging the group as much as possi-
ble.

In 1976, a UNESCO-sponsored program for trainee teachers was

initiated. Called the Youth Environmental Programme for West Africa,

it is located at the Edujemi College of Education, acquired the services
of a UNESCO advisor in 1977, and is supported by the Federal Forestry
Department. Because time did not allow a visit with participants in
this programme, I was unable to gather information on specific projects

undertaken.

A National Committee of the World Wildlife Fund is in the planning

stages. This effort has been gaining local support since the early
1970's, and plans to officially launch its program in late 1979 or

early 1980. The pro-tem chairman of the group is Alhaji Chief S. L.
Edu, a distinguished and successful member of the Nigerian Business

community.



The World Wildlife Fund endorsement of a national chapter is
conditioned upon official endorsement of the effort by the Federal
Government. The Federal Commissioner for Agriculture, Rural Devel-
opment, and Water Resources, on behalf of the Federal Government,
has okayed the formation of the Committee; so the commitment has
been given. Through discussions with Chief Edu, it appears that plans
remain definite for establishment of the Committee, with the thrust
being in the conservation of natural resources. This group could have
substantial influence with government and the public. Where possible,
their participation and that of other non-governmental environmental
groups in environmental and natural resourece management issues could

be useful in formulating and implementing sound programmes.

During discussions at the University of Ife, it was noted that

there is an active Ecological Society of Nigeria, composed primarily

of members from the academic community. The Society is assisting to
sponsor a conference in 1979 on "Ecology and Development", which will
be coordinated by the University of Ife.

Finally, Nigeria has a Man and the Biosphere program (MAB), which

is sponsored by UNESCO. The organization is purely research oriented,
with participants coming from the Universities. University professors
take an area in wildlife or natural resources conservation and do
research on it. There is need for more applied research and to help
move toward this goal the Federal Forestry Department has been ap-

proved as a member.



VI. Poliicy Developments

A. Third National Development Plan 1975-80

The Third National Development Plan includes a section on "Environ-
mental Policy."®® This section recognizes Nigeria's growing problems
in the environmental sector, both with respect to 'primary' environmen-
tal problems mainly attributable to underdevelopment (e.g., inadequate
water supply, waste disposal, etc.), and 'secondary' environmental dif-
ficulties generated in the process of accelerated developments (e.g.,
pollution). It calls for efforts to grapple effectively with these
problems and enhance the quality of life for all. ‘

B. Fourth National Development Plan, 1981-86

Guidelines for preparation of the Fourth Development Plan call
for increased attention "on providing the infrastructure for environ-
mental assessment and management" particularly with respect to:

(i) Secondary Environmental Pollution --
especially with respect to industrial
activities as they affect water, land,
and air.

(i1) noise pollution.
(iii) natural disasters: - Floods, soil erosion,
and desert encroachment.®?

60 Third National Development Plan 1975-80, Vol. 1, p. 292 (Central
Planning Office, Federal Ministry of Economic Development, Lagos).
Guidelines for preparation of Chapter 11, "Housing and Environmental
Development" for Fourth Plan period, environmental sections pp. 4-5,
(sent to all government ministries as official Government intent

for the plan period, copy available in office of Director of Federal
Division of Environment.)
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These guidelines also direct that the environmental characteris-
tics of the country will be documented to achieve a meaningful environ-
mental management program. Then based on this documentation, environmen-

tal quality standards will be proposed and made mandatory by legislation.

In addition the Department of Environment is called upon to
adopt guidelines to enhance environmental conservation and prevent
degradation. These guidelines shall include steps to ensure environmen-
tal planning as an integral part of all project planning by agencies.

In this regard the Government calls for the development of an
environmental impact statement process for the Fourth Plan period:

[TIhe feasibility studies for all projects,
both private and government, shall be accompanied by
an environmental impact statement.62?

The guidelines provide that the onus will be on the owners of the
project to take account of the likely environmental impact and show
they have planned to mitigate it. Federal, State and local
governments will be required to set appropriate standards according
to any unique characteristics of the area. Finally, in the
guidelines, the Government calls for the development of "a strong

inspectorate unit" in the Federal Environmental Division.

62 1d4., at 5.



VII. The New Constitution

On 1st October 1979, a new constitution shall come into force in
Nigeria as the supreme law throughout the Federal Republic.®3 It
establishes three branches of Federal Government: a federal National
Assembly (consisting of a Senate and a House of Representatives),
an Executive (with a President, Vice President and Ministers), and
the Judiciary (Federal and State courts).®? It also recognizes a
system of local government through democratically elected local govern-

ment councils.®5

With respect to the environment, the new Constitution, in Chépter
IT, lists Fundamental Objectives and Directive Principles of State
Policy. It provides that the State social order is founded on ideals
of freedom, equality and justice,.and that in furtherance of the social

order:

. exploitation of human or natural
resources in any form whatsover for reasons
other than the good of the community shall
be prevented;. .66

Also, when discussing fundamental rights, the constitution provides
for compensation for any compulsory acquisition of property according
to specified procedures. But nothing in the provisions on compulsory

acquisition will be allowed to affect any general law:

. providing for the carrying out of
work on land for the purpose of soil-
conservation . 67

63 Constitution of the Federal Republic of Nigeria (Enactment) Decree
1978, Decree No. 25, Schedule: The Constitution of the Federal
Republic of Nigeria 1979, section 279

64 14., at sections 4-6.

65 1d., at section 7.

66 ., at section 17(1) (d).

67 1d., at section 40(1) and (2) (L).
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That provision could have broad positive consequences in officially
endorsing and protecting soil-conservation programs, which include a
wide variety of measures in reforestation, water management, water-
sheds, agricultural practices, etc., to preserve and restore the

nation's land areas.

The Second Schedule to the Constitution consists of a list of
legisiative powers. The exclusive Federal powers include regulation
of sea fishing, interstate navigation, meteorology, mines and minerals,
national parks, nationally significant archives, trade and commerce,
interstate waters, etc.®® Concurrent (Federal or State) powers include
regulation of electric power; industrial, commercial, or agricultural
development; scientific and technological research, etc.®® Functions
of the Local Government Councils include construction and maintenance
of roads, drains and other public facilities, provision and maintenance
of public conveniences and refuse disposal, development of agriculture
and natural resources, (other than exploitation of minerals), provision
of health services, regulation of sale of food to public, etc.”©
This breakdown of powers and responsibilities highlights the need for
close coordination and consultation among all levels of government in
environmental protection and natural resource management matters.
Particularly Local Governments have significant impact as they deal
directly with the people in many priority environmental areas: e.g.,
health, sanitation, water disposal, agriculture, natural resources
management, etc. Both State and Local Governments should be consulted
and their participation integrated into the development of specific
regulatory schemes as much as possible for a responsive and successful

environmental protection program.

68 Id., at Second Schedule, Part I.
69 14., at Second Schedule, Part II.
70 1d., at Fourth Schedule.



APPENDIX III

EFFLUENT GUIDELINES AND EMISSION FACTORS
FOR
PULP AND PAPER



©TA440/1-76/047 -a
_ oup I, Phase i

Development Document for Interim Final
and Proposed Effluent Limitations Guidelines

and Proposed New Source Performance
Standards for the

BLEACHED KRAFT, GROUNDWOOD,
SULFITE, SODA, DEINK AND
NON-INTEGRATED PAPER MILLS

Vol 1
Segment of the

PULP, PAPER, AND PAPERBOARD

Point Source Category

ITED STATES ENVIRONMENTAL PROTECTION AGENCY
JANUARY 1976



SECTION 1I

RECOMMENDATIONS

INTRODUCTION

The effluent limitations for existing sources are shown in Table 1 and
Table 2 for BPCTCA and BATEA, respectively. Standards of performance
for new sources are shown in Table 3.

The average of daily values for 30 consecutive days should not exceed
the maximum 30 day average shown in the tables. The value for any one
day should not exceed the daily maximum as shown in the tables. The
limitations and standards are in kilograms of pollutant per metric ton
of production (pounds of pollutant per short ton of production).
gffluents should always be within the pH range of 5.0 to 9.0.

For all of the wood pulping subcategories, the following allowances
for BOD5 and TSS should be added to BPCTCA effluent limitations for
mills with wet wocdyard operations as defined in Section IX:

Max 30 day Max daily
average average
- kg/kkg (lbs/ton) kg/kkg (lbs/ton)
BODS 0.5 (1.0 0.9 (1.8)
TSS 0.75(1.5) 1.6 (3.2)

Production in kkg (tons) is defined as annual tonnage produced from
pulp dryers (in the case of market pulp) and paper machines divided by
the number of production days in the 12 month period. Pulp production
is to be corrected, if necessary, to the "air dry" moisture basas.

Ammonia nitrogen effluent limitations will be developed at a later
date for ammonia base sulfite mills. Insufficient data exasts to
determine representative ammonia nitrogen levels discharged by these
mills, but sparse data indicate that thear effluents contain 1 to 3
kg/kkg (2 to 6 1lbrston).

Color has been identified as a siagnificant pollutant parameter for
sulfite mills but effluent limitations or standards have not been
established at this time. Sparse data indicate that effluents
discharged from these mills contain 200 to 250 kg/ kkg (400 to 500
lb/ton) of color. ©No technology is foreseen to be available prior to
1983 for removaing color from these effluents and thus color removal by
sulfite mills is not practicable at this time.



Subcategory

Dissolving Kraft
Market Kraft

BCT Kraft

Fine Kraft
Papergrade Sulfite
Market Sulfite

Low Alpha
Dissolving Sulfite
High Alpha
Dissolving Sulfite
GW-Chemi-Mechanical
GW-Thermo-Mechanical
GW-CMN Papers
GW-Fine Papers

Soda
Deink

NI Fine Papers

NI Tissue Papers

NI Tissue

Papers (FWP)

pH for all subcategories

Subcategory

GW:Chemi-mechanical
GW-Thermo-mechanical
GW:CMN Papers
GW:Fine Papers

TABLE 1
BPCTCA

Effluent Limations In kg/kkg(1bs/ton)

Maximum 30 Day Average

Maximum Day

BODS 7SS BODS Tss
13.35 (26.7)  19.3 (38.6)  25.65 (51.3)  35.85 (71
7.9 (15.8)  15.85(31.7)  15.2 (30.4)  29.4 (58
6.95 (13.9)  15.1 (30.2)  13.35 (26.7)  28.05 (56
5.7 (11.4) 12.4 (24.8)  10.95 (21.9)  23.0 (46
9.6 (39.2) 24.0 (48.0)  37.6 (75.2)  44.6 (89
20.85 (41.7)  26.65(53.3)  40.0 (80.0)  49.5 (99
22.35 (44.7)  27.4 (54.8)  42.9 (85.8)  50.85(101
26.3 (52.6)  33.65(67.3)  52.3 (104.6)  62.5 (125.
7.05 (14.1)  10.45(20.9)  13.5 (27.0)  19.45 (38
5.0 {]O'Oi 9.2 {]8.4} 9.6 (19.2)  17.05 (34
4.45 ( 8.9 7.9 (15.8 8.55 (17.1}  14.7 (29
4.0 (8.0) 7.3 (14.6) 7.7 (15.4)  13.5 (27
7.2 (14.4) 13.4 (26.8)  13.85 {27.7)  24.8 (49
9.45 (18.9)  14.2 (28.4)  18.15 (36.3)  26.35 (52
4.25 ( 8.5) 5.9 (11.8) 8.2 (16.4) 11.0 (22.
6.25 (12.5) 5.0 (10.0)  11.4 (22.8)  10.25 (20
6.4 (12.8)  9.45(18.9)  12.3 (24.6) 17.6 (35

shall be within the range 5.0 to 9.0.

Zinc*

Maximum 30 Day Average Maximum Day

kg/kkg{1bs/ton} kq/kkg(1bs/ton)
0.06 (0.12 0.12 (0.24
0.0% (0.10 0.105 (0.21
0.05 (0.10) 0.105 (0.21)
0.048 (0.096) 0.095 (0.19)

*Applicable only to mills using zinc hydrosulfite.
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Subcategory

Dissolving Kraft 5.
Market Kraft 3.
BCT Kraft 3
Fine Kraft 2.
Pacergrade Sulfite 8.
Market Sulfite 10.
Low Alpna

Dissolving Sulfite 11.
High Alpha

Dissolving Sulfite 13.
GW-Chemi-Mechanical 3.
GW-Thermo-Mechanical 2.
GW-CMN Papers 1.
GW-Fine Papers 1.
Soda 2.
Deink 2.
NI Fine Papers 1.
NI Tissue Papers 2.

NI Tissue Papers(FiP) 1.

TABLE 2
BATEA
Effluent Limitations in

Maximum 30 Day Average

BOD> ISS
8 (11.6) 3.95( 7.
55( 7.1) 2.6 ( 5.
.0 ( 6.0) 2.05( 4.
55( 5.1) 1.75( 3.
9 (17.8) 3.0 ( 6.
05(20.1) 3.45( 6
4 (22.8) 3.35(

8 (27.6) 4.75( 9
9 ( 7.8) 1.65( 3
1 ( 4.2) 1.45( 2
85( 3.7) 1.45( 2
75( 3.5) 1.35( 2
55( 5.1) 1.75( 3.
6 (5.2) 2.7 (5.
35( 2.7) 0.7 (1.
15( 4.3) 1.0 (2
9 ( 3.8) 1.0 (2
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—_—r et e

.
(Vo)
— ~— ~—

kg/kkg(1bs/ton)

11.

17.
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Maximum Day
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pH for all subcategories shall be within the range 5.0 to 9.0.
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.25( 6.
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TABLE 2 (cont.)
BATEA
Effluent Limitations in kg/kkg(1bs/ton)

Color
Subcategory Maximum 30 Day Average Maximum Day
kg/kkg(1bs/ton) kg/kkg(1bs/ton)
Dissolving Kraft 125  (250) 250  (500)
Market Kraft 95.0 (190) 190  (380)
BCT Kraft 65.0 (130) 130 (260)
Fine Kraft 65.0 (130) 130 (260)
Soda 65.0 (130) 130 (260)
Zinc*
Subcategory Maximum 30 Day Average Maximum Day
kg/kkg(1bs/ton) kqg/kkg(1bs/ton)
GW:Chemical-mechanical 0.048 (0.096) 0.095 (0.19)
GW:Thermo-mechanical 0.0415(0.083) 0.085 (0.17)
GW:CHMN Papers 0.0395(0.079) 0.085 (0.17)
GW:Fine Papers 0.0415(0.083) 0.075 (0.15)

*Applicable only to mills using zinc hydrosulfite.



TABLE 3
N.  5OURCE PERFORMANCE STANDARDS

kg/kkg(1bs/ton)
Subcategory Maximum 30 Day Average Maximum Day
B0 TSS BOD Tss

Dissolving Kraft 6.1 (12.2) 8.35(16.7) 11.75(23.5) 15.5 (31.
Market Kraft 2.65( 5.3) 2.9 { 5.8) 5.15(10.3) 5.35(10.
8CT Kraft 3.7 ( 7.4) 5.0 (10.0) 7.05(14.1) 9.3 (18.
Fine Kraft 2.55{ 5.1) 3.75( 7.5) 4,95( 9.9) 7.0 (4.
Papergrade Sulfite 4.65( 9.3) 2.9 (5.8) 8.95(17.9) 5.35(10.
Market Sulfite 4.65( 9.3) 2.9 { 5.8) 8.95(17.9) 5.35(10.
Low Alpha

Dissolving Sulfite 11.15(22.3) 10.0 (20.0) 21.45(42.9) 18.6 (37.
High Alpha

Dissolving Sulfite 13.8 (27.6) 9.45(18.9) 26.5 (53.0) 17.6 (35.
GW-Chemi-Mechanical 3.9 ( 7.3) 3.3 ( 6.5) 7.5 (15.0) 6.15(12.
GW-Thermo-Mechanical 2.3 ( 4.6) 3.15( 6.3) 4.45( 8.9) 5.85(11.
GW-CMN Papers 2.0 ( 4.0) 3.15( 6.3) 3.85( 7.7) 5.85}11.
GW-Fine Papers 1.9 ( 3.8) 3.0 ( 6.0) 5.6 { 7.4) 5.6 (11.
Soda 3.15( 6.3) 4.3 ( 8.6) 6.0 (12.0) 7.95(15.
De1nk 3.9 (7.8) 4.0 { 8.0) 7.5 {15.0) 7.45(14,
NI Fine Papers 1.35( 2.7) 1.4 ( 2.8) 2.6 (5.2) 2.6 (5.
NI Tissue Papers 2.15( 4.3) 2.2 { 4.9) 4.15( 8.3) 4.1 ( 8.
NI Tissue Papers(FWP) 1.9 { 3.8) 1.95( 3.9) 3.7 ( 7.4) 3.65( 7.

pH for all subcategories shall be within the range 5.0 to 9.0.

Zinc*
Subcategory Maximum 30 Day Average Maximum Day
kg/kkg(1bs/ton) ka/kkg(1bs/ton)
GW.Chemi-mechanical 0.048 (0.095) 0.095 (0.19)
GY.Thermo-mechanical 0.0455(0.091) 0.09 (0.18)
GW:CMN Papers 0.0455(0.091) 0.09 (0.18)
GW'Fine Papers 0.044 (0.088) 0.09 (0.18)

*Applicable only to mills using zinc hydrosulfite.
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10. WOOD PROCESSING

Wood processing involves the conversion of raw wood to cither pulp pulpboard, or one of several types of
wallboard induding plywood. parucleboard, or hardboard This section presents emissions data for chenucal
wood pulping for pulpboard and plywood manufacturing and for woodworking operations The burning of wood
waste 1n boilers and conical burners 1s not included as 1t 1s discussed 1n Chapters | and 2 of this publication

101 CHEMICAL WOOD PULPING Revised by Thomas Lehre

1011 Generall

Chemical wood pulping involves the extraction of cellutose from wood by dissolving the bgrun that binds the
cellulose fibers together The principal processes used in chermucal pulping are the kraft. sulfite, neutral sulfite
semichemical (NSSC), dissolving, and soda, the first three of these display the greatest potential for causing air
pollution The kraft process accounts for about 65 percent of all pulp produced in the United States, the sulfite
and NSSC processes, together, account for fess than 20 percent of the total The choice of pulping process is de-
termined by the product being made, by the type of wood species avwlable, and by economic considerations

10 1.2 Kraft Puiping

10121 Process Description!.2—The kraft process (see Figure 10.1.2-1) involves the cooking of wood chips
under pressure in the presence of a cooking hiquor i either a batch or a conunuous digester  The cooking Liquor,
or “white hquor,” consisting of an aqueous solution of sodium sulfide and sodium hydroxide, dissolves the lignin

that binds the cellulose fibers together

When cooking 1s completed, the contents of the digester are forced into the blow tank Here the major portion
of the spent cooking liquor, which contains the dissolved Ligrun, 1s drained, and the pulp enters the initial stage of
washing From the blow tank the pulp passes through the knotter where unreacted chunks of wood are removed.
The pulp 1s then washed and, in some mulls, bleached before being pressed and dned into the fimished product.

[t 1s cconomically necessary to recover both the :norganic cooking chemicals and the heat content of the spent
“black liquor,” which 1s separated from the cooked pulp Recovery is accomplished by first concentraung the
liquor to a level that will support combustion and then feeding 1t to a furnace where burning and chemucal recovery

take place

fritial concentration of the weak black hiquor, which contains about 15 percent solids, occurs 1n the multiple-
effect evaporator Here process steam 1s passed countercurrent to the hquor in a series of evaporator tubes that
increase the sohds content to 40 to 55 percent. Further concentration is then effected 1n the direct contact
evaporator This 1s generally a scrubbing device (a cyclonic or ventun scrubber or a cascade evaporator) i which
hot combustion gases from the recovery furnace mix with the incoming black liquor to raise 1ts solids content to

55 to 70 percent

The black liquor concentrate 1s then sprayed into the recovery furnace where the organic content supports
combustion The inorganic compounds fall to the bottom of the furnace and are discharged (o the smelt dissolving
tank 10 form a solution called “green hquor ” The green hiquor 1s then conveyed to a causticizer where siaked
lime (calciuwm hydroxide) is added to convert the solution back to white hquor, which can be reused in subsequent
cooks  Residual hime sludge from the causticizer can be recycled after being dewatered and caleined in the hot
hme kiln

Many nulls need more steam for process heating, for driving equipment, for providing electne power, etc, than

wan be provided by (he recavery furnace afone  Thus, conventonal (ndustrial boilers that bura coal, ot patural
gas and in some cases, bark and wood waste ate commonly employed.

4/76 Wood Processing 10 1-]
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10122 Enmussion and Controls!-6 —Paruculate enussions from the kraft process occur prnimanly from the re-
covery furnace, the hune kiln, und the smelt dissofving tank  These enussions consist mainly of sodium salts but
include some calaium salts from the ime kiin - They are caused pnmarily by the carryover of solids plus the sub-
himanion and condensation of the inorganic chemicals

Particulate control 1s provided on recovery furnaces 1 a variety of ways In mulls where either a cyclonic
scrubber or cascade evaporator serves as the direct contact evaporator, further control s necessary as these devices
are gencerally only 20 to SO percent efficient for particulates Most often 1n these cases, an electrostatic p'recxpn'alor
1s emploved after the direct contact evaporator to provide an overall particulate control efficiency of 85 to 2 99
percent Ina few mills, however, a ventun scrubber 1s utilized as the direct contact evaporator and simultaneously
provides 80 to 90 percent particulate control In either case auxihary scrubbers may be included after the
precipitator or the venturi scrubber to provide additional control of particulates

Particulate controf on lime kiins 1s generally accomplished by scrubbers Smelt dissolving tanks are commonly
controlled by mesh pads but employ scrubbers when further control 1s needed

The charactenstic odor of the kraft muil 1s caused in large part by the emission of hydrogen suifide The major
source 's the direct contact evaporator mn which the sodium sulfide 1n the black hquor reacts with the carbon
dioxide 1n the furnace exhaust  The lime kiln can also be a potential source as a similar reaction occurs involving
residual sodum sulfide 1n the hime mud  Lesser amounts of hydrogen sulfide are emitted with the noncondensible
off-gasses from the digesters and multiple-effect evaporators

The kraft-process odor also resuits from an assortment of organic sulfur compounds, all of which have extremely
low odor thresholds Methyl mercaptan and dimethyl sulfide are formed in reactions with the wood component
lignin - Dumethyl disulfide 1s formed through the oxidation of mercaptan groups derived from the ligrun These
compounds are emitted from many points within a null, however, the main sources are the digester/blow tank
systems and the direct contact evaporator

Although odor control devices, per se, are not generally employed in kraft mulls, control of reduced sulfur
compounds can be accompiished by process modifications and by optimizing operating conditions For example,
black hquor oxidation systems, which oxidize sulfides into less reactive thiosulfates, can considerably reduce
odorous sulfur emissions from the direct contact evaporator, although the vent gases from such systems become
minor odor sources themselves Noncondensible odorous gases vented from the digester/blow tank system and
multipte-effect evaporators can be destroyed by thermul oxidation, usually by passing them through the hme
kun Optimum operation of the recovery turnace, by avoiding overloading and by mamntaining sufficient oxygen
residual and turbulence, significantly reduces emissions of reduced sulfur compounds from thus source In addi-
tion, the use of fresh water 1nstead of contaminated condensates 1n the scrubbers and pulp washers further reduces
odorous emissions  The effect of any of these modifications on a given mull’s emussions will vary considerably

Several new nulls have incorporated recovery systers that eliminate the conventional direct contact evaporators
[n onc system, preheated combustion air rather than flue gas provides direct contact evaporation  In the other,
the muluple-effect evaporator system s extended to replace the direct contact evaporator altogether  In both of
these systems, reduced sulfur enussions from the recovery furnacef/direct contact evaporator reportedly can be
reduced by more than 95 percent from conveational uncontrolled systems

Sulfur dioxide ennssions result mainly from oxwdation of reduced sulfur compounds m the recovery furnace
ttis reported that the direet contuct evaporator absorbs 50 to 80 pereent of these etissions, further scrubbing, if
cmployed, can reduce them another 10 to 20 percent

Potential wources of carbon monoxide emissions from the kraft process include the recovery furnace and hine
Nilns - The major cause of carbon monoxide emissions 1s furnace operaton well sbove rared capaaty, makmg it
mmpuossible 1o mantam oxadizing condinons.

4177 Wood Processing 10 1.3



Some nitrogen ovides are also emitted from the recovery furnace and lime hilns although the
amounts are relatively small Indications are that nitrogen oxides emissions from each of these sources
are on the order of 1 pound per air-dried ton (0 5 kg/air-dried MT) of pulp produced.s ¢

A major source of emissions in a kraft mill 1s the boiler for generating auvihary steam and power.
The fuels used are coal. 01l, natural gas, or bark/wood waste Emuission factors for botlers are presented
in Chapter L.

Table 101 2-1 presents emission factors for a conventional kraft mill The most widely used
particulate controls devices are shown along with the odor reductions resulting from black hquor
oxidation and incineration of noncondensible off-gases.

10.1.3  Acid Sulfite Pulping by Tom Lahre

10131 Process Description'*- The production ot acid sulfite pulp proceeds similarly to kraft pulp-
ing except that different chemicals are used 1n the cooking liquor. In place of the caustic solution used
to dissolve the hignin in the wood. sulfurous acid 1s employed. To buffer the cooking solution, a bisul-
fite of sodium, magnesium, caletum, orammonium s used. A simplified flow diagram of a magnesium-
base process 1s shown in Figure 10.1.3-1.

Digestion is carried out under high pressure and high temperature 1n either batch-mode or con-
tinuous digesters 1n the presence of a sulfurous acid-bisulfite cooking liquor. When cooking s com-
leted, the digester s erther discharged at high pressure into a blow pit or 1ts contents are pumped out
at a lower pressure into a dump tank. The spent sulfite hquor (also called red liquor) then drains
through the bottom of the tank and 1s either treated and disposed, incinerated, or sent to a plant for
recovery of heat and chemucals. The pulp is then washed and processed through screens and centri-
fuges for removal of knots, bundles of fibers, and other materials. It subsequently may be bleached,
pressed, and dried in paper-making operations

Because of the varicty of basesemployed in the cooking liquor, numerousschemes for heatand/or
chemical recovery have evolved. In calcium-base systems, which are used mostly 1n older mills, chemi-
cal recovery 1s not practical, and the spent hiquor is usually discarded or incinerated Inammonum-
base operations, heat can berecovered from the spent hiquor through combustion, but theammonium
base 1s consumed 1n the process In sodium- or magnesium-hase operations heat, sulfur, and base
recovery are all feasible

If recovery 1s practiced, the spent weak red liquor (which contains more than half of the raw
materials as dissolved organicsolids) 1s concentrated 1n a multiple-effect evaporator and direct contact
evaporator to 55 to 60 percent sohds. Strong hquor 1s sprayed into a furnace and burned, producing
steam for the digesters, evaporators, etc, and to meet the mills power requirements

W hen magnesium base hquor 1s burned, a flue gas 1s produced from which magnesium oxide 1»
recovered in a multiple cyelone as fine white powder The magnesium oxide 1s then water-sluked and
used as airculating liquor 1in a series of venturt scrubbers which are designed to absorb sulfur diovide
from the flue gas and form a bisullite solution for use 1n the cook eycle. When sodium-base hiquor s
burned, the norganic compounds are recovered as a molten smelt contaiming sodium sulfide and
sodium carbonate This smelt may be processed further and used to absorb sulfur dioxide from the
flue gasand sulfur burner Insomesodium-base mills, however, the smelt may be sold toa nearby kraft
mill as raw materal for producing green hiquor

1011 EMISSION FACTORS A/TT
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Table 10 1.2-1. EMISSION FACTORS FOR SULFATE PULPING?
(urut weights of air-dried unbleached pulp}

EMISSION FACTOR RATING A

Sulfur Carbon Hydrogen RSH, RSR,
Type Particulates? dioxide {SO )¢ monoxided sutfide{S9° RSSR{S7)e-f
Source control Ib/ion | kg/MT | ib/ton | kg/MT | 1b/ton | kg/MT [ Ibfton | kg/MT | Ib/ton | kg/MT
Digester rehef and Untreated 9 - - — - - — 01 006 15 075
blow tank
Brown stock washers Untreated — - 0O 0 005 - - 0.02 | 001 02 01
Multuiple effect Untreated 9 - - 001 |[0005 - - 01 |005 (04 02
evaporalors
Recovery boiler and Untreated D 150 |75, 5 25 2-60] 1-30}12 6' ik 05’
direct contact Venturi 47 |235 s 25 |2-s0|1-30]12" [¢ : 05'
evaporator scrubber!
Electrostatic 8 4 5 25 2-60{ 1-30{12 |6 ik 05'
precipitator
Auxiliary 3-15% 1 5-7593 15 2.60| t-30]12 |8 1" 05'
scrubber
Smelt dissolving Untreated 5 25 01 005 ~ - 004 |002 04 02
tank Mesh pad 1 05 01 005 - — 004 002 04 02
Lime kilns Untreated 45 225 03 015 10 5 05 025 025 |0125
Scrubber 3 1.6 02 01 10 5 05 025 025 {0125
Turpentine Untreated - — — —_ - - 001 (0005 |05 025
condenser
Miscelianeous Untreated — - - - - - - - 05 025
sources!

a
For more detailod data on specific types of mills, consult Reference 1.

bF(eference:; 1.72.8

“Reterences 1. 7. 9, 10

dFlelerences 6. 11

Use higher value for overloaded furnaces.

®References 1, 4, 7-10, 12. 13 Thease reduced sulfur compounds are usually expressed as sulfur,
fRSH methyl mercaptan, RSR-dimethyl sulfide, RSSR-drmethyl disulfide

91f the noncondensible gases from these sources are vented to the lime kiln, recovery furnace. or equivalent, the reduced su!fur compounds

are destsoyed .

h
These factors apply when either a cyclonic scrubber or cascade evaporator 1s used for direct contact evaporation with no further controls.

'These reduced sulfur compounds (TRS) are typically reduced by 50 percent when black liquor axidation 1s employed but can be cut by 90 to
99 percent when oxidation 1s complets and the recovery furnace 1s operated optimally

These factors apply when a venturi scrubber 1s used for direct contact evaporation with no further controls.
KUse 15(7 5) when the auxihiary scrubber follows a venturi scrubber and 3(1 5] when employed after an electrostatic preciprtator
|

Insludes knotter vents, brownstock seal tanks, etc  When black liquor oxidation 1s included. a factor of 0 6{0 3) should be used
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If recovery 1s not practiced. an acid plant of sufficient capacity to fulfill the mill's total sulfit
requirement is necessary Normally, sulfuris burned in a rotary or spray burner The gas produced
then cooled by heat exchangers plusa water spray and thenabsorbed inavariety of different scrubber
containing either limestone or a solution of the base chemical. Where recovery 1s practiced, fortific.
tion 15 accomplished similarly, although a much smaller amount of sulfur dioxide must be produce

to make up for that lost in the process.

101.3 2 Emissions and Controls!s - Sulfur dioxide 1s_generallv considered the major pollutant «
concern from sulfite pulp mills. The characteristic “kraft” odor 15 not emtted because volatile r
duced sulfur compounds are not products of the lignin-bisulfite reaction

One of the major SO1 sources is the digester and blow pit or dump tank system. Sulfur dioxide
present 1n the imtermittent digester rehef gases as well asin the gases given off at the end of the coo
when the digester contentsare discharged into the blow pitordump tank The quantity of sulfurove
evolved and emitted to the atmosphere in these gas streams depends on the pH of the cooking liquo
the pressure at which the digester contents are discharged. and the effcctiveness of the absorptio
svsterns employed for SO: recovery Scrubbers can be installed that reduce 30: from this source by .

much a> 99 percent.

Another source of sulfur dioxide emussions s the recovery system Since magnesium-, sodium-. an
ammonium-base recovery systems all utilize absorption systems to recover S0, gencrated in the r
covery furnace, acid fortification towers, multiple-effect evaporators, ete, the magnitude of S¢
emissions depends on the desired efficiency of these systems. Generally, such absorption svsten
provide better than 95 percent sulfur recovery to mimimize sulfur makeup needs

The various pulp washing, scrceming, and cleaning operations are also potential sources of SC
These operations are numerous and may account for a significant fraction of a mill’s SO; cmissions

not controlled

The only signmificant particulate source in the pulpingand recovery processisthe absorption syste
handling the recovery furnace exhaust Less purticulate 1s generated in ammonium-base systems th,
magnesiim- or sodium-base systems as the combustion productions are mostly nitrogen, water vapo

and sulfur diovide

Other major sources of emissions 1n a sulfite pulp mill include the aunihiary power boilers Enu
sion factors for these boilers are presented 1n Chapter 1.

Emisston factors for the various sullite pulpimg operations are shown in Table 10 1.3-1.

1014 Neutral Sulfite Semichemical (NSSC) Pulping

10141 Process Description!1506 - In thisprocess. the wood chipsare cooked ina neutral solution,
sadsum ~ullite and sodium brcashonate The sulfite 1on reacts with the hignin in the wood, and tl
sodium hicarbonate acts as a buffer to muintain a neutral selution The major dificrence between th
process (as well as all semichemical techmiques) and the kraft and acid sullite processes s that only
portion of the hgnin s removed during the cook. after which the pulp s further reduced by mechan
cal dizimtegration Beecause of this, vields as high as 60 to 80 percent can be achieved asopposed to 50

95 percent for other chemienl proces-es.

/77 Wood Processing 10.1



Table 10.1.3-1. EMISSION FACTORS FOR SULFITE PULPING?

Emission factor?
Emussion
Part.culate Sutfur Dioxide factor
Source Base Conuol 1b/ADUT | kg/ADUMT Ib/ADUT kg/ADUMT rating
Digester biow prt o
dumo (ank¢ All None Negd Neg 10 70 535 C
Mg0 Piocess change® Neg Neg 26 13 c
MgO Sciubber Neg Neg 1 05 B
MgO Process change
and scruboe: Neg Neg 02 01 B
MqO All exhaust
vented through Neg Neg 0 0 A
recovery system
NH13 Process change Neg Neg 25 125 o]
NH3 Process change Neg Neg 04 02 B
and scrubper
Na Process change
and scrubber Neg Neg 2 1 [o
Ca Unknown Neg Neg 67 335 C
Recovery sysiem! MgO Mulucione ana 2 1 9 45 A
venturn
scrubbers
NH3 Ammonia 07 035 7 35 8
absorption and
mist eliminator
Na Sodum carbonate 4 2 2 1 C
scrupber
Acid plant8 NH3 Scrubber Neg Neg 03 0 C
Na Unknownh Neg Neg 02 01 D
Ca Jenssen Neg Neg 8 4 o
scrubber
Other sources' All None Neg Neg 12 6 s}

2 All emission factors represent long-term average emissions

beactors expressed in terms of Ib {kg) of pollutant per awr dried unbleached ton (MT) of pulp All factors are based on data
in Reference 14

CThese factors represent emissions that occur after the cook 15 completed and when the digester contents are discharged in-
to the blow pit or dump tank Some relief gases are vented from the digester during the cook cycle, but these are usually

transferred to pressure accumulators, and the SO4 theretn is reabsorbed for use in the cooking hquor  These factors repre-
sent long-term average emissions, 1n some mills, the actual emissions will be intermittent and for short ime perniods

dNeghg:ble emissions

€Process changes may include such measures as raising the pH of the cooking liquor, thereby towering the free SO7, reliev-
ing the pressure in the digester before the contents are discharged, and pumping out the digester contents instead of blow-
ing them out

fTh(e recovery system at most mills is a closed system that includes the recovery furnace, direct contact evaporator, multi-
ple effect evaporator, acid fortification tower, and SO2 absorption scrubbers Generally, there will only be one emission
point for the entire recovery system These factors are long-term averages and include the high SO 3 emissions during the
periodic purging of the recovery system

9Acid plants are necessary 1n mulls that have no or insufficient recovery systems

hcontrol 1s practiced, but type of control 1s unknown

' Includes miscellaneous pulping operauons such as knotters, washers, screens, etc
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Fhe NSSC process vares frons aedl to anll - Some aalls dispose of thare spent hquar sorac mills recover the
coohing chenncals and some, wlinch are aperated e congunction with kraltandls i thar spent hiquor with the
Kt higqueon as g sonree ol maheup chivncably Whon secovery s practiced, the steps involved paralled those of the

sullite process

FO 142 Passions and Controls W70 Pyrpeolate emissions are g potertial problem only when recoven
systuns e cnployad  Mills that do priciice recovery but are not operated 1n conjunction with hraft opergtion
olten utihize Bindized bed reactorns to burs thar spent hquor Because the flue gas contams sodium sulfate anc
sodun carthbonate duost, cthiuent particutate collection may be included 1o facihtate chemical recovery

A potential gascous pollutant s sulfur dioxide  The absorbing towers digester/blow tank system, and recoven
finnace e the man sourees of this pollutant with the amounts emitted dependent upon the capability of the

scrahbing devices mstalied lor control and recovery

Hycrogen sullide can also be cnntted Trom NSSC nnlls usting kraft-type recovery furnaces The main potentia
sotttee s the absorbimg tower where g significant quanuty of hydrogen sulfide 1s hberated as the cooking hquor 1
made  Other possible sources mcdude the recovery furnace, depending on the operating conditions maintained, a
well us the digester/blow tank system in mills where some green hiquor 1s used 1n the cooking process Where greer
liquor 1y used, 1t s also possible that significant quantities of mercaptans will be produced  Hydrogen salfice
emistons can be elimingted if burned to sulfur dioxide prior to entering the absorbing systems

Because the NSSC process differs greatly from mull to mull, and because of the scarcity of adequate data, nc
cmission tactors are presented

References for Section 10 1

1 Hendrickson, £ R et af Control of Atmospheric Emisstons in the Wood Pulping Industry Vol 1 US
Department of Health, Lducation and Weifare, PHS, National Air Pollution Control Administration, Wash
ington, D C Finul report under Contract No CPA 22-69-18 March 15, 1970

2 Britt, K W Handbook of Pulp and Paper Technology New York, Reinhold Publishing Corporation, 1964
p 166-200

3 Hendnckson, E R ct al Control of Atmospheric Emussions in the Wood Pulping Industry Vol {1l US
Department of Health, Education, and Welfare, PHS, Natonal Air Pollution Control Admimstrauon, Wash-
ington, DC Final report under Contract No CPA 22-69-18 March 15,1970

4 Walther,J E and H R Amberg  Odor Control in the Kraft Pulp Industry Chem Ung Progress 66 73
80, March 1970

S Galeano, S T and K M Leopold A Survey of Emissions of Nitrogen Oxides i the Pulp Mill - TAPP
56(3) 7476, March 1973

6 Source test daty from the Office of Air Quality Planming and Standards, U S Environmental Protection
Agency, Research Triangle Ptk N C 1972

7 Atmosphenc Lunssions from the Pulp and Paper Manufactunng Industry U S Envitonmental Protectiorn
Ageney Research Trangle Park . N C - Publication No EPA-150/1-73-002  September 1973

v/77 Wood Processing 10.1-9



% Bloser R O and B B Cooper Paruculate Matter Reduction Trends in the Kraft Indusiry  NCASI paper,
Corvallis Oregon

9 Padhcdd D H  Control of Odor from Recovery Units by Direct-Contact Evaporauive Scrubbers with
Ovdized Black Liquor TAPPY 564 83-86, January 1973

10 Walther, J £ and H R Amberg Emussion Control at the Kraft Recovery Furnaces TAPPI 55(3) 1185-
1188 August 1972

11 Control Techniques for Carbon Monouxide Emissions from Statsonary Sources US Department of Health
Fdutauon and Welfure, PHS, Nauonel Arr Pollution Contro! Admimistration, Wastungton, D C. Publication

No AP 65 Muarch 1970 p 4-24 and 325
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102 PULPBOARD

1021 Generall

Pulpbouard manufactunng involves the fabrication of fibrous boards from a pulp slurry - This indudes two dis-
tinct types of product. paperboard and fiberboard  Paperbuard 1s u genceral term that describes a sheet 0012 nch
(0 30 mm) or more in threhness made of fibrous maternal on a paper-forming machine 2 Fiberbourd, also referred
to as particle board. s thicher than paperboard and 1s made somewhat differently

There are two distinct phases 1in the conversion of wood to pulpboard (1) the manufacture of pulp from raw
woud and (2) the manufacture of pulpbuard from the pulp This secuon deals only with the latter as the former

15 covered under the section on the wood pulping industry

10 22 Process Description!

In the munufacture of paperboard, the stock 1s sent through screens into the head box from which it Rows
onto a4 moving screen  Approximately 15 percent of the water s removed by suchion boxes located under the
screen  Another S0 to 60 percent of the muisture content s removed n the drying section The dried board
then ensens the calendar stack, which imparts the final surface to the product

In the manufacture of fiberboard, the slurry that remans after pulping 1s washed and sent to the stock chests
where sizing 15 added  The refined fiber from the stock chests s fed to the head box of the pourd madhine The
stock 1s next fed onto the furming screens and sent to dryers, after which the dry product s finally cut and
fabricated.

1023 Emissionst

Emissions from the paperbodard machine consist mamly of water vapor Iittle or no particulate matter is emil-
ted from the dryers 3-5  Particulates are emutted, however, from the fiberboard drymg operation  Addinonal
particufate emissions occur from the cutting and sanding operations.  Enussion factors for these operations are
given in section 104 Emussion factors for pulpboard manufactuning are shown 1n Table 10.2-1.

Table 10 2-1. PARTICULATE EMISSION FACTORS FOR
PULPBOARD MANUFACTURING?
EMISSION FACTOR RATING E

Emissions
Type of product tb/ton kg/MT
Paperboard Neg Neg
Fiberboardb 06 03

FEmission factors expressed as unas per umit weght of fimshed product
bRuterence

References for Section 10 2

oA Pollutane Limission Factors Resources Research Inc Reston, Virguna  Prepared for Nanonal An
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103 PLYWOOD VENEER AND LAYOUT OPERATIONS By Thomas Lahre

1031 Process Description!
Plywood 15 a material made of several thin wood veneers bonded together with an adhesive  Its uscs are many
and include wail sidings, sheathing, roof-decking, concrete-rormboards, floors and containers.

During the manufacture of plywood, incomng logs are sawed to desired length, debarked, and then pecled
mto thin, continuous veneers of umform thickness (Veneer thicknesses of 1/45 to 1S inch are common)
These veneers are then transported to special dryers where they are subjected to high temperatures until drnied to
a desired moisture content  After drying, the veneers are sorted, patched, and assembled 1n layers with some
type of thermosetung resin used as the adhesive The veneer assembly is then transferred to a hot press where,
under presssure and steam heat, the plywood product 1s formed Subscquently, all that remains 1s trimmung,
sanding, and possibly some sort of fimishing treatment to cnhance the usefuliness of the plywood

103 2 Emussions2.3

The main sources of emissions from plywood manufacturing are the veneer drying and sanding operations
A third source 15 the pressing operation although these emissions are constdered minor

The major poliutants emitted from veneer dryers are organics  These consist of two discernable fractions
(1) condensibles, consisting of wood resins, restn actds, and wood sugars, which form a blue haze upon coolig
in the atmosphere, and (2) volaules, which are comprised of terpmes and unburned methane—the latter oLcurring
when gas-fired dryers are employed The amounts of these compounds produced depends on the wood species
dned, the drying time, and the nature and vperation of the dryer ttself  In addition, neghgible amounts of fine

wood fibers are also emutted during the dryming process

Sanding operations arc a potential source of particulate emussions (see section 10 4) Enussion factors for ply-

wood veneer dryers without controls are given 1n Table 10 3-1.

EMISSION FACTORS FOR PLYWOOD MANUFACTURING

Table 10 3-1
EMISSION FACTOR RATING B
Organic compoungdd.b
Condensible Volaule
Source ib/107 {12 kg/103 m2 b/10% f2 kg/103 m<
Veneer dryers 36 19 21 11

3emission factors expressed 1n pounds of poltutant per 10,000 square feer of 3/8 in plywood produced {kilograms per 1,000
square meters on g 1-cm basis)

bAelerences 2 any 3
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APPENDIX IV

REFUSE MANAGEMENT IN DEVELOPING COUNTRIES

Objectives

The objectives of the refuse program are to promote the protection
of health and the environment by:

1. Providing technical and financial assistance to State and
local governments and agencies for the development of refuse
management plans which will promote improved refuse management
techniques (including more effective organizational arrangements),
new and improved methods of collection, processing, or recovery of
refuse and the environmentally safe disposal of refuse.

2. Providing grants for the design, construction, acquisition,
and maintenance of refuse systems, equipment and facilities.

3. Prohibiting future open dumping on the land and requiring the
conversion of existing open dumps to sanitary landfills which do
not pose a danger to the environment or to health.

4. Regulating the transportation and disposal of hazardous or
industrial wastes which have adverse effects on health and the

environment.

5. Providing for the promulgation of rules, regulations, and
guidelines for solid waste collection, transport, separation,

recovery, and disposal practices and systems.

6. Promoting a national research and development program for
mmproved solid waste management and resource conservation techniques,

more effective organizational arrangements, and new and improved



methods of collection, processing, and environmentally safe disposal

of refuse and non-recoverable residues.

7. Promoting the demonstration, construction, and application of
refuse or solid waste management practices which preserve and
enhance the quality of the environment.

8. Establishing a cooperative effort among the Federal, State,
and local governments and their designated agencies.

9. Instituting a permit or licensing system for private haulers
or industrial, commercial or hazardous wastes to insure that the
refuse 1s disposed in a sanitary landfill and is not dumped 1in a

promiscuous manner.
Definitions

1. The term “"refuse or solid waste" means any garbage, refuse,
sludge from a waste treatment plant, water supply treatment plant,
or air pollution control facility and other discharged material,
1ncluding solid, liquid, semi-solid, or contained gaseous material
resulting from industrial, commercial, mining, and agricultural

operations, and from community activities.

2. The term "refuse management" means the systematic administration
of activities which provide for the collection, separation, storage,
transportation, transfer, processing, treatment and disposal of
refuse.

3. The term "refuse facility" includes: a) any collection, pro-
cessing or resource recovery system or component thereof; b) any
system, program, or facility for resource conservation and; c) any
facility for the treatment of refuse i1ncluding hazardous wastes,
whether such facility is associated with facilities generating such

waste or otherwise.



4. The term "refuse planning" includes refuse management, compre-
hensive planning, implementation planning, or management, as well
as guidelines, rules, regulations, and agreements which further the

objectives.

5. "Hazardous waste" means any refuse or combination of refuse or
solid wastes which, because of 1ts quantity concentration, physical,
chemical, or infectious character, may cause or significantly
contribute to an increase in serious 1rreversible, or incapacitating
reversible, 1llness; or pose a substantial present or potential
hazard to human health or the environment when 1mproperly treated,
stored, transported, or disposed of, or otherwise managed.

Refuse Collection-Disposal Guidance

Refuse management 1s the orderly process of picking up from many
locations the discards of a community and hauling them off to a
processing or disposal site. The objectives of the collection
disposal cycle should be to: 1) protect the health and aesthetic
conditions of the community by collecting and disposing of refuse
in a sanitary fashion; 2) provide a desired level of service in
terms of frequency and point of collection on a continuing basis
and 3) achieve these objectives with the highest productivity at
the least cost to the government.

By definition, 1increased productivity means more tons collected

per hour with the same or less labor. Generally, this will result
1n the lowest cost. Many people think the only means to increase
productivity 1s for laborers to work harder. In general, this is
not true. Higher productivity can be achieved 1n almost any refuse
system through the correct policy decisions and 1mproved management

techniques 1n operations.



Primary management decisions affecting productivity are: 1) system
policies on method of collection and funding; 2) equipment selection;
3) vehicle routing - scheduling; 4) distance and time to the

disposal site and 5) management of the operation.

Collection Methods and Funding Policies

The initial decisions on the type of collection-disposal practices
should be predicated on the long-range funding commitment by the

local government to operate the system. In many instances, local
governments have acquired vast amounts of new equipment, but did

not make provision for the follow-up on funding to adequately maintain
and operate the collection disposal system. It 1s not unreasonable

to assume that annual operating costs will be about equal to the
1n1tial capital investment made in the equipment. Thus, a city
purchasing two million dollars worth of new trucks must also plan

on spending two mi1lion dollars annually over the next five years

for labor, repairs, maintenance insurance, overhead and administrative
costs. In a typical U.S. collection system, costs for various
functions are: labor 60 percent; maintenance and truck operation

20 percent; depreciation 10 percent and administration 10 percent.

In the U.S., collection costs are generally 85 percent of total
collection-disposal costs and the land disposal aspects accounts

for only 15 percent of system costs.

The higher the annual operating budget, the higher can be the Jevel
of service to the citizens. Cities with high budgets often have
twice a week household collection from the backyard, whereas cities

with lower budgets have once a week curbside collection.

An overlooked fact 1n the U.S. refuse collection-disposal cycle 15
that 15 percent of the U.S. refuse, generally in rural areas, is
not house to house collection. The homeowner in these communities



must transport or carry their waste to a centralized location for
bulk bin collection. Often, the bulk bins are 1-5 miles from the
residents homes.

Very few governments in developing nations are affluent enough to
afford a high level of refuse collection service. Therefore, bulk
bin collection appears to be least costly, most productive means of
collection, and ordinary sanitary landfilling the least costly means
of disposal. The following table of average U.S. collection-
disposal costs is presented to help decision makers understand the
economics of various collection-disposal options and their costs.

1. Type of Refuse and Generation Rates

In general, the more affluent a community, the more waste is
generated. While the U.S. generation rate of citizens 15 2.75
pounds per person a day, a good typical generation rate in
developing nations 1s 0.5kg or about 1 pound per person per
day. Another big variation is type of waste. In the U.S.,
about 75 percent of the waste is inorganic or combustible
materials, whereas 1n developing nations, about 75 percent of
the waste stream is organic or vegetable matter. The weight
of uncompacted organic refuse is 400 pounds per M? or about 3
times greater than inorganic refuse. Therefore, the type,
s1ze, and kind of equipment utilized for collection and disposal
of organic wastes should take this into consideration. For
example, compacting inorganic waste to 500 kg per cubic yard
1s difficult, whereas compacting organic wastes in devloping
nations to the same density is not difficult. Naturally, the
heavier density of organic wastes will 1nfluence the size and
type of truck, (chassis, frame, axles and body) needed to do
the Job.



U.S. Average Costs Per Ton For Various

Refuse Options 1978

(Costs include Interest and Depreciation on Capital)

Ratio to landfill costs

Activity Dollars per ton
Landfilling 4.15
Collection

(individual houses)
Collection Bulk Bins
(a) Rear Loaders 6M3
(b) Front Loaders 6M3
(c) Tilt Frames 26M3
Transfer Station to
Landfill

(17 mile-1 way distance)

Incinerators
(80 percent organics)

Incinerators-Supplemental
Fuel
(80 percent inorganics)

32.00

24.25
13.00

6.00

6.40

30.00

48.00

11.5
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In developing nations, the large amount of organic material
and its corresponding density have not always been understood
in selection of equipment. For example, three men can usually
11ft a barrel of inorganic material into a packer truck,
whereas a barrel full of organic matter cannot be Ti1fted into
a truck. However, organic waste 1s more dense than inorganic
waste, thus compaction and blowing or loose refuse is not a
serious problem. Thus, the weight and density of vegetable
wastes is a contributing factor to utilizing bulk mechanical
collection of refuse 1n developing countries.

Door to Door Collection

This is the highest level of service a community can provide
1ts citizens. It is also the most expensive, about $45 per
household per year or $30 a ton. It assumes every citizen or
household has a container, or purchases piastic bags, that
trucks can maneuver down the streets, and a dependable, highly
organized labor force is available for collection. About 75
percent of the U.S. is collected once a week at the curb. For
those affluent citizens in the U.S., as well as developing
nations who desire a higher level of service, such as more
frequent collection or backyard carryout service, 1t 1s
customary to contract with private haulers of the refuse and
pay a higher price direct to the hauler for the higher level
of service. This same principle could be applied to collection
from affluent citizens in developing nations.

Bulk Bin Collection

This 1s the lowest level of service and the lowest cost method
of collection a government can provide the citizens. Bulk

bins or containers ranging in size from 6M3 to 26M3 are common



throughout the world. About 15 percent of the U.S. citizens
refuse and all of the commercial and industrial waste is
collected in this manner. The bulk bins are placed at strategic
or convenient locations and citizens transport their waste to
the centralized bin locations.

Bulk bins can and should work well in developing nations for
the following reasons:

a. It is the most cost effective means in terms of
labor and equipment necessary to do the job. Costs
per ton, depending on size of containers, are only one-
fourth to one-half of the costs of door to door coliection.

b. Management is simplified. Fewer trucks and number of
workers are needed thereby reducing management problems.

c. Maneuvering trucks down narrow streets 1s avoided.

d. Collection can be done at night and the time lost nego-
tiating day-time traffic may increase productivity by 50
percent, thus lowering costs. All big U.S. cities do
night-time collection in central areas of the cities.

e. Injuries are reduced since laborers do not 11ft the

refuse.

f. If night collection is instituted, truck maintenance can
be done during the day.

g. Most cities 1n developing nations now have centralized
points for locating bulk bins such as markets, dust bins,
and night soil stations; these points are known and used
by the citizens.



Common

Based on the U.S. experience, 97 percent of the citizens
can and will get their refuse to a central collection
point (bulk bin) and there is no reason to think citizens
in developing nations will not follow the same trend.

Weight of refuse (organics) is heavier i1n developing
nations and thus mechanical means for loading vehicles
is warranted.

objections to bulk bins are:

Some affluent citizens insist on pickup at their house.
These ci1tizens should either pay a private hauler or have
their household heip carry the refuse to a centralized
location.

What do we do with all the excess labor?

Excess labor should be utilized with wheelbarrows,
shovels, and brooms in cleaning up the streets, ditches,
gutters, and around the centraiized bin locations and
depositing the refuse into the bulk bins for collection.

Drivers must be paid a night wage differential. This is
a valid argument to bulk bin collection at night, but the
Increased productivity will more than make up the differ-
ence. The higher night wage differential can also help
the city attract and held qualified, trained drivers.

Drivers are subject to robberies and equipment to vandalism.
Conventional dumping of bulk bins does not require drivers
to lTeave the truck, therefore, robbery 1s difficult.

Trucks can be equipped with floodlights on top of the cat

to discourage vandals, and the driver and helper can

carry mace or other gas repellants to discourage vandals.
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Selection and Placement of Bulk Bins

It is not unusual for a city to operate two types of bulk

bin systems. Small bins of the 6M3 - 9M3 are placed in
strategic locations in residential areas, perhaps one per city
block. Larger 26M5 to 45M°

public housing developments, apartments, government buildings,

bins are placed at market areas,

and other areas where there is a high concentration of people.
Although the body of the truck is quite different for col-
lecting each type of bin, selection of the truck chassis,
motor, etc. might be the same. About 80 percent of all truck
repailr costs are for the chassis and only 20 percent for the
packer (body). Cities which can standardize the truck frame,
engine, and transmission, will have lower maintenance costs,
since the mechanics must only learn to repair one kind of
truck and the city can reduce the number of spare parts 1n
their 1inventory.

When utilizing bulk bins for refuse, it is important to keep
the sides as low as possible so citizens can throw their
refuse over the side. If the sides are high, wood or concrete
platforms must be constructed so citizens can walk up a ramp
to throw their refuse into the bin. In general, a 48-1inch
high bin is the recommended height. Cities need not reduce
the M3 size of the bin to have Tow sides, but merely change
the length or width of the bulk bin. Although the initial
capital cost for bins is high, bins usually have a 10-year
11fe and can be easily fabricated by local companies. Hinged
tops or sliding sides are not worth the extra investment. The
purpose is to reduce blowing paper, insects, rodents, and odor.
In practice, only one 1id in 100 containers in developing
nations or the U.S. is ever entirely closed. Also, the
trouble with 11d maintenance and problems of filling the bulk
bins full is eliminated if 1id or sliding sides are not used.
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There are four primary types of bulk bin collection equipment
on the market (Table 2 presents 3 types).

a. Rear loading compactors - This is the least efficient
method and most costly, for several reasons. Trucks must
back up to the container and often laborers must push,
pull, or position the container before hooking onto the
container. Even bulk bins with wheels are difficult to
position, since they drag n mud, on stones, or 1in de-
pressions. Also, maintenance of the wheels is difficult
and expensive. Dumping the containers with a cable and
winch is slow. Because of the time and extra labor
needed for emptying the bins, this system 1s estimated at
10 ton per day per truck or $30 a ton in the U.S. This
assumes two trips a day to the landfi1l1l, loose 1norganic
waste at 140 pounds per M3 and $45,000 for the vehicle.
Naturally, hydraulic dumping systems, compaction cycle
time, traffic, and distance between bins and to the
landfi11.wi11 influence all the cost examples.

b.  Front loading compactor trucks. This is the most customary
type of commercial or bulk bin collection vehicle used in
the United States. In practice, it can be operated with
only the driver. Truck costs range from $50,000 to
$70,000 depending on the si1ze of truck and packer. Based
on two trips a day to a disposal site, these vehicles
generally move 20 ton a day at $15.00 per ton. Bin sizes
are generally 3M3 to 6M3. Larger trucks must have tandem
rear axles which have higher operating costs than do

smaller, single rear axle trucks.

C. Roll off or tilt frame non-compaction trucks are generally
used to move large amounts of heavier density wastes such

as the organic wastes in developing countries. Container
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Three types of Bulk Container Trucks

Bulk Container - Rear Loading Average 10 Tons Per Day at $30.00
per ton. R -

Front Loading Compactor Trﬁck_Average 19 Tons Pexr Day at $15.00
per ton.

Tilt Frame or "Roll Off" Non Compactor Trcuk Average 38 Tons
per day at $7.50 per ton.



(bin) size and truck size can be varied to accommodate
weight and density of refuse. A 26M3 bin hauling Toose
refuse generally does not need a tandem axle truck.

Costs for this system are estimated at $7.50 per ton for
about four trips daily to the disposal site. Nets or
tarpaulins should be provided for covering the load if it
is overly full, windy conditions exist, or the refuse is
high in organics, such as paper. However, most vegetable
refuse found 1n developing countries is moist enough so
that nets are not necessary.

Side loading compactor trucks is a fourth means of

dumping bulk bins. Laterally moving arms extend 30

inches out from the truck to grab the bin and hoist it up
high to dump the containers. Most of the systems employing
these arms use 300 gallon round plastic or steel containers,
but the arms are adaptable to rectangular 6M3 bins. The
advantages of this type of mechanical loading are that

the truck can collect bins in 12 foot streets, the truck
never needs to back up, and the compaction is all done

from front to rear, eliminating the need and cost for
multi-push and packing blades. Also, the empty vehicle
weight is less than conventional rear packers, allowing
more payload. Typical cost estimates are $15.00 per ton
for moving 20 ton a day.

Conventional side loading packers for bulk bins have

been on the market for years, but these require additional
labor to position the bins, the same as required by rear
packers. These are not as cost efficient as the newer

type side loaders.

13
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Decisions on Number of Bulk Bins

The first and most important decision administrators must make
is the volume of waste generated in the city on a daily basis
and the weight of the refuse. If we assume a generation rate
in developing nations of 0.5kc per person a day and 200kg to a
cubic meter, then a city of 1 million inhabitants needs 1250
cubic meters of boxes daily. Twenty percent additional should
be added for seasonal variations and contingencies. Thus,
1500 M3 1n bins are needed for each million persons. If we
assume the city plans to empty each bin every two days, and
operate the system 6 days a week using the 20 percent seasonal
variation to take care of the 7th nonwork day, then 3,000 M3
in bulk bins are needed per million residents.

A wore difficult decision is to determine the mix of 26M> bins
and 6M3 bins. Since the larger bins are the least costly to
collect, planners shculd first attempt to Tocate sites where
the large bins can be placed and serviced. Population density
and truck services should also be considered. If a 6M3 bin
were placed at the corner of a city block to service more than
2,000 persons, 1t would have to be serviced daily. In general,
for cost effectiveness and service, it works best to locate as

3 bins at strategic locations as possible. If we

3

many 26M
assume 60 sites for large 26M” bins were located, then the

need for 1,560 cubic yards of bins are satisfied. The re-

maining 1,440 cubic yards needed for collection every two days
would require 250 of the 6M3 bins. Planning for the location,
s1ze and frequency of collection 1s never perfect, and adjustments
will be needed after the collection system is started. Rather
than change the size of bulk container, or location, the

easiest adjustment is to change the frequency of service.



For example, a 26M3 bin at a market might need serviced daily,

3 bin at an apartment might only need emptied

whereas a 26M
twice a week. The same principle applies to 6M3 bins. Radio
equipped trucks and a supervisor who reports when bins are
full will pay for 1tself quickly 1n mileage costs saved

servicing partially filled bins.
Determining the Number of Trucks

Determining the number of trucks needed 1s more difficult

than determining the number and size of bins. Time and

motion studies are needed to determine: minutes needed to -
service each container; time between containers; time to
disposal site; time to return; time needed at disposal site
and return; time to and from the garage; allowances for
breakdowns and other variables. This phase of a refuse system
design should be done by a multi-discipline task force of
engineers, planners, and transportation experts who often,
under the best of circumstances, can overlook the fact that
time delays at a landfill or transfer station, adverse weather
conditions, or accidents on main roads, can and will 1mpact
seriously on the number of trucks needed. Collection at night
can help reduce the error in the number of trucks needed
because of less traffic congestion and delays which occur

during night operations.

There 1s no rulie of thumb or standard for determining the
number of trucks needed for a city. Each municipality must,
by necessity, calculate the time needed for each vehicle to

service a given number of bulk bins and then add at least 20
percent to the fleet of trucks for downtime, repairs, and

contingencies.
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If we assume the tilt frame trucks make four trips a day to
the disposal site and there are 30 of the 26M3 sites to be
removed nightly, then 8 trucks are needed. If each of the
front loading compactor trucks can make 3 round trips to the
disposal site with 5,000kg loads, then each truck can service
12 of the 6M° bins nightly. Since 125 of the 6M°
serviced nightly, 13 trucks are needed. This does not allow

bins must be

for breakdowns and contingencies.

In summary, for each one million persons, the city would need
60-26M3 bins and 8 trucks and 250 of the 6M° bins and 13
trucks. To accommodate breakdowns, repairs, and maintenance,
every municipality must have spare vehicles. Some cities with
excellent maintenance programs are able to operate with only
10 percent spare vehicles, but the normal amount is 20-30

percent spare vehicles.

A1l cities must make extensive plans for phasing 1n new col-
lection practices over a 1-3 year period, since training of
drivers, mechanics, and supervisors and routing of vehicles,
takes time and diligent work. It 1s imperative that a city do
one area at a time and do a thorough, complete job before
moving to another area. Spreading crews and trucks over an
entire city leads to chaos and a breakdown of what might have
been a good jJob 1f confined to one area.

Landfil1ls and Transfer Stations

The lowest cost means of refuse disposal is landfilling

(Table I). The second lowest cost means of disposal 1s to
process the refuse through a transfer station on to transfer
trailers, generally hauling 15 tons each to the landfill. The
general rule of thumb of when 1t is advisable to 1nitiate the
use of transfer stations for hauling refuse to remote land-
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f11ls 1s: when the round trip time to the landfill requires
more than one hour and 10 minutes driving time, or when the
haul distance 1s more than 15 miles one way.

Assuming a city has a landfi11l in the south and east quadrant,
often the most cost effective means of collecting and dis-
posing of refuse 1s to direct haul from these quadrants to the
landfill and erect transfer stations for the north and west
quadrants.

Many cities today have one or two primary roads bisecting the
main ci1ty and these roads can provide fast access to a new
landfi111 10-15 miles from the center city 1f the landfill is
located adjacent to the main highway and 1f refuse 1s hauled

at night when traffic congestion is limited. Some communities
in the U.S. have found it to their advantage to use toll roads
to reach a remote landfi1ll rather than erect a transfer station
or contend with center city traffic.

Sanitary landfilling is the least costly operation 1n refuse
collection and disposal and should be utilized when and where
practical. In the U.S., the average cost 1n 1978 was $4.15
per ton. In general, as tons placed per day increase, costs
for landfilling decrease. Costs for taking refuse through a
transfer station add an estimated $6.40 per ton to refuse
costs. This assumes an average 34 mile round trip haul.
Hauling costs are estimated at 12 cents per ton per mile for
truck and driver.

New York, placing 13,000 tons a day, had an average cost of
$247 per ton in 1977 and Dallas, Texas, operating 7 landfills
in 1978, had average costs of less than $3.00 per ton. Over
80 percent of all landfill costs are for equipment and the
labor to operate the equipment.
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There are 5 primary principles to operating a sanitary landfill
around which policy makers should center their decisions: a)
protection of the groundwater for the present and foreseeable
future, especially if 1t will contaminate a public water

supply; b) discouragement of scavengers, usually through the

use of fences; c¢) control of insects and rodents; d) no open
burning and; e) periodic covering with dirt of the site. This
latter aspect 1s the most expensive aspect of landfill operation.

Although bulldozers have been the favored piece of landfill
equipment over the years, the trend toward landfill compactors
1s rapiadly gaining acceptance. The big advantage of landfiil
compactors 1is that the refuse 1s more densely packed, therefore
more refuse can be put in the same amount of space at no
additional cost over a conventional bulldozer. Hauling of
cover material should be done with a scraper which moves 15-30
M3 of dirt,

Incinerators and Composters

Only 4 percent of the U.S. waste stream 1s burned in incinerators.
Incinerators have not proven feasible due to high operating

costs. They are also a major source of air pollution. Only
about seven incinerators can meet the U.S. air pollution
standards. In the 1950's, over 300 municipalities had incinera-
tors, and by 1978 this had decreased to about 42 cities.

The feasibility of operating incinerators in the U.S. is much
more favorable than in developing nations because the refuse

is 80 percent 1norganics such as paper, rubber, and plastics,
which burn without supplemental fuel. In order to burn organic
refuse of the type found 1n developing nations, supplemental
fuel must be used. This is both expensive and directly opposed
to energy conservation. In addition to the technology needed
to build the plants, skilled, trained workers are needed to

operate the plant on a 24-hour basis for economy of scale.



Typical skills needed to operate a facility are certified
welders, electrical and mechanical engineers, tool and die
mechanics, and firebrick masons. Explosions do occur from
paint, propane cans, and other volatile materials, putting the
incinerator out of use, often for long periods of time.
Electrostatic precipitators, while doing a good job, require
considerable amounts of electricity and periodic maintenance.
Electrical brownouts or blackouts of a power supply for even a
short period of time can often result in a long and costly
delay on starting up the operation again. In all cases, there
is an incinerator residue of 10-35 percent, depending on the
completeness of the burn and amount of glass, metal, and other
non-combustibles present. This must be transported to the
landfill. Thus, the decision to install incinerators in
developing countries before an adequate refuse collection
disposal system 1s instituted cannot be considered a prudent,
rational decision.

Composting of organic wastes is a more rational decision.
However, composting 1S much more expensive than landfilling

and has several disadvantages. How do you separate the organic
from inorganic wastes with a high degree of reliability.

Preces of glass in compost are not wanted by farmers since it
cuts their feet and the feet of their animals. Anaerobic
digestion of the organic matter must occur before the compost
is trucked to the farm and this requires some technical

ability for controlling the time, temperature, air, and turning
of the organic matter before 1t becomes compost. A major
problem 1s trucking the compost to farms and spreading the
compost. Trucking 1s expensive, and farmers don't want the
compost during the growing season or rainy season. Farmers do
not have the equipment to spread the compost and the city

might have to purchase a compost spreader or pay the farmer to
spread the compost. Finally, compost 1s not a fertilizer.

19
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Over the years, urban dwellers in all nations have gotten the
mistaken impression that compost is a substitute for organic
fertilizer. Compost is a so0il conditioner, especially good
for loosening up clay-type soils. The fertilizer value for
increasing crop yield, especially nitrogen, 1s less than 0.2
percent. Thus, one ton of compost has a fertilizer value
equal to a 2.5kg bag of urea (nitrogen) fertilizer. Farmers
are rational individuals and will always select fertilizer
over compost. In summary, the best use of compost is to
spread it on undeveloped land before the land is brought into
production.

Operational Management

Assuming several policy decisions have been made on funding-type of
service and equipment needed to do the job, operational management
deci1sions must be made and implemented that will result in a viable

refuse collection-disposal system.

Operational management of any refuse system in any city or nation

is difficult. Most municipal administrators have the ability to
manage white collar workers and their related functions in an
office situation. When thi1s same expertise 1s applied to the
management of blue collar workers, a fleet of trucks and a big
repair-maintenance facility, something goes wrong. Often, municipal
administrators cannot communicate with the blue collar workers, or
can't identify with the basic problems and needs of the workers to
keep the system functioning in an efficient manner. In one 1nstance,
maintenance of 50 trucks was 1n chaotic condition because the city
purchasing department exercised control over vehicle parts by
holding up the paperwork for two months, even though the refuse
budget adequately provided for parts acquisition. Labor unrest
ex1sted in another city because some drivers worked only 3 hours a
day while others worked 6 hours daily. Administrators and planners
had not balanced the workload equally among the crews. This should
be done on an annual basis and always has the support of the unions.
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Many management studies 1n recent years have pointed out that wages
are not the number one issue in developing and maintaining a

contented labor force. More important factors are working conditions,
good equipment, a fair equitable workload, a grievance procedure,

and support of management 1n their work.

In our experience, the management skills and chain of command that
will work best in any municipal refuse coliection and disposal
system 1s similar to the military chain of command. The Administra-
tor (Battalion Major) passes orders to his department heads for
collection, disposal, and maintenance (Lieutenants). The department
heads pass orders to supervisors (first sergeants), onto foremen,
(staff sergeants), to drivers or mechanics (corporals), who direct
laborers (privates). The key to drawing this parallel between army
organization and municipal waste management is the supervisor or
first sergeant. In the army, as well as a refuse collection system,
supervisors or first sergeants have the ability to communicate
between blue collar workers and managers {officers).

Based on a large number of observations, retired military personnel
have been very successful when placed in a corresponding position
in refuse management. Often, supervisors or foremen from large
construction companies provide another source of trained personnel
who have the abi1lity to communicate between blue collar workers and
management.

The three primary problems in refuse management which lead to a
breakdown of the system are 1) vehicle maintenance, 2) span of
control over vehicles and crews and 3) "permissiveness" 1n manage-
ment. All require diligent management to overcome.

Vehicle maintenance 15 the number one management problem contributing

to missed collections and a breakdown of the refuse collection
disposal system. New York, with 1700 refuse trucks generally has
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600 down for repair daily. No other vehicle takes the abuse of a
refuse truck. It must make hundreds of starts and stops a day in
traffic congestion, often over poor roads, and then negotiate a
landfill with full load. Although driver abuse 1s a contributing
factor to vehicle breakdowns, most vehicle malfunctions are attribu-
table to improper truck specifications. For these reasons, 1t is
almost wmmpossible to over-spec a refuse truck. Frames should be
extra heavy duty, axles should be over-specified by 30-35 percent

to take the wear and tear of a landfill. Engines, transmissions,
drive shaft and rear end should be the best available. Nc¢ one has

ever complained that a refuse truck was too strong for the job.

While many cities base their purchases on low bid, the trend 1s
toward 1ife cycle costing. Under this method, truck purchases are
based on what the total 1ifetime cost of the vehicle will be over 5
years, not the initial purchase price (Table 3). Almost all refuse
trucks are depreciated over 5 years.

It 1s much more important to develop data on the truck costs over

a five-year period than the body or packer mechanism. Truck main-
tenance costs are about 80 percent of total costs and the body only
20 percent of the maintenance costs. Often, good quality bodies
can be removed from old chassis and placed on ncw trucks for several
additional years of life.

Well managed maintenance garages are generally divided into three
units: 1) normal or periodic maintenance for 011 and lubrication,
2) small repairs such as brakes, fuel, electrical, tires, and 3)
major maintenance for the drive train. There have been two trends
in recent years for major maintenace. First, complete dealer or
truck manufacturer maintenance of the drive train and second, the
use of modular or replacement engines rather than rebuilding engines
in the maintenance shop. If a chassis manufacturer must also



TABLE

Year:

Canital Investment and Depreciation:
Trade-in value (% of delivery price)
Investment, start

Year-end value

Yearly capital cost

Debt Service and Insurance:
Average yearly investment
Yeirly debt cost @ 12%

Operation and Maintenance:
Yearly estimated cost

Downtime:
Availabiiity Tactor
Hours not available
Cost @ $1Q/hv
Reserve vehicle

Obsolescence:

Preductivity Tactor

Extra hours required 0 match
Production of new model

Cost @ $10/hr

Tetal Annual Cost
Cunulative Vzhicle Cost

3.

75%
50,000
37,500

12,500

43,750
5,250

3,000

95%
60
600

68%

40

400

$21,750
$21,750

EXAMPLE LIFE CYCLE COSTS

2 3
55% 40%
37,500 27,500
27,500 20,000
10,000 7,500
32,500 23,750

3,900 2,850
4,000 6,000
94% 913
120 180
1,200 1,800
96% 94,
80 120
800 1,200

H
$19,900 $19,350
$41,650 $61,000

30%
20,000
15,000

5,000

17,500
2,100

9,000

83%
240
2,400

92%

160
1,500

$20,100
$81,100

25%
15,000
12,500

2,500

13,750
1,650

12,000

85%
30Q
3,000

20%
200

2,000

$ 21,150
$102,250
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prepare a bid for drive train maintenance over a a five year period,
it will force life cycle costing on the decision makers and the
1nitial purchase of the truck chassis will be more favorably spec'd
for the job. Performance bonding should accompany the drive train

maintenance contract.

Poor maintenance of refuse trucks often occur when the work must be
performed in garages which service highway, police, and other

municipal vehicles. Most mechanics don't want to work on big, old,
smelly, dirty, refuse trucks and thus these vehicles are serviced

last. Therefore, a separate garage for refuse vehicles is recommended.

Selection of mechanics and training is difficult. In any nation,
there 1s a shortage of heavy equipment mechanics. In general,
these workers require higher pay if a city 1s to retain competent,
qualified truck mechanics. Many municipal garages servicing refuse
trucks often employ the wrong type of mechanics or do not provide
them with the proper equipment. A study of 200 refuse trucks in a
major U.S. city over 30 days 1indicated 117 trucks needed electrical
repairs, 90 brake service, 89 body, and 61 fuel repairs. Only 48
trucks needed engine work. Thus, this garage needed more mechanics
who knew and understood electrical problems and brakes than they
did engine mechanics.

Training of mechanics 1s generally best accomplished by sending

the men off to school rather than trying to train them on the job.
However, aptitude for the type of training 1s very important. A

man who has an 1nterest 1n brakes or transmissions may not have the
same inclination to learn electrical repairs. Tire changers might
not have a desire to learn hydraulic cylinder repair. An electrical
system repair mechanic might best be recruited from an electronic
school. A good brake mechanic might be obtained from a farm
implement dealer. If the mechanics, even after specialized training,
are not capable of doing the job, they should be put to work on
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something else and training of replacement mechanics started over
again. In the U.S., it is not unusual to employ one good mechanic
for every 5-7 trucks. While this ratio is not possible in develop-
ing nations, one quality mechanic can often do the work of several
uninterested, poorly trained or wrong aptitude mechanics. The role
of the foreman and supervisor of the maintenance garage 1s to con-
tinually circulate thru the shop monitoring the mechanics and work
being performed.

Periodic maintenance 1s a necessity. Often, the excuse 1s used
that there is not time available. If this is a problem, schedule
011 changes and grease jobs on weekends or at the opposite time of
collection, even though overtime must be paid to mechanics. Tires
and batteries should be checked daily and replaced 1f they show any
signs of malfunctioning during operation. It 1s false economy to
carry tires and batteries on vehicles until they break down. The
lost time of drivers and workers, as well as the expense of on-
route repair or towing,.is higher in the long run than discarding
tires and batteries before they are worn out.

For some refuse collection systems, it has worked well to schedule
periodic and small maintenance repair jobs at night, if collection
is made during the day or during the day if the trucks are operated
at night. Standardization of truck chassis types, body engines,
transmissions, etc., will facilitate a higher level of performance
by mechanics since they only need to learn repair of one type of
truck. It also allows the maintenance garage to carry a minimum
number of parts. All garages should carry a large number of the

common parts and inventory control of these parts is very important.

An adequate replacement supply of belts, radiators, ftel i1njectors,
clutches, generators, starters, etc. will, in the long run, make 1t
possible to keep the fleet operating. The worst practice appears
to be overstocking of infrequently used parts or carrying an in-
ventory of parts for obsolete or salvaged vehicles.
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A service contract with the seller of truck chassis for repair of
the drive train components has several advantages for local municipal
governments. The need for highly skilled mechanics necessary to
repailr or overhaul transmissions and engines is avoided. Often,

the city wage scale is not sufficient to attract these specialized
mechanics. To overhaul these major items, specialized equipment

for servicing is needed and cities cannot afford this equipment for
Timited use. Some dealer contracts guarantee the minimum number of
trucks that will be operational each day or provide for backup
trucks when an excessive number are in the shop for major repairs.
In general, the number of vehicles down for repair 1n a well managed
maintenance facility is 10 percent of the fleet. In poorly managed
maintenance facilities, 25-35 percent down for repairs is not
uncommon. In general, each lost truck hour costs the city $10 for
not having use of the truck.

Everyone subscribes to "periodic maintenance", but in reality
seldom achieves the objective. Too often, the words "we don't have
time" or "every truck has to go out today" is the excuse used for
not performing periodic maintenance. This is false economy and
will quickly lead to serious and costly breakdowns. Clogged oil,
air, and fuel filters on diesel trucks can ruin engines quickly,
causing onroute breakdowns and expensive repairs. A leaking
hydraulic cylinder can quickly lead to a scored cylinder and the
need for replacement at a cost of several thousand dollars, all
because a few dollars worth of gaskets or packing weren't 1nstalled

at the first sign of deterioration.

It is very easy for the casual, uninformed observer to determine

the quality of a refuse maintenance garage. Is the garage clean

and neat? Are tires and tools put away? Is the floor covered with
0oil and grease? Are the tires, batteries, and parts lying all over
the place, or are they neatly stored? Is the garage large and well-
lighted or small and dingy? Does the outside yard look 1ike a
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truck salvage yard or a new truck dealers parking lot? The answer
to these questions will almost always determine the quality of the
service of the maintenance garage.

Span of control over vehicles, drivers, and crews is the second

largest contributing factor to poor refuse management. Depending
on the size of the city, a large number of trucks and workers leave
a central garage each morning with a $50,000 piece of equipment to
do a job and report back to the garage 8 hours later. During this
period of time, drivers and crews are often out-of-touch with any
sort of management. They have no supervision to keep them working
and wi1ll tend to featherbed. Often, they are confronted with
unusual situations or problems. The truck breaks down, a traff]E
jam or detour ruins their work schedule and productivity. Often, a
man is injured. The crew or driver may not know the route if they
are substituting for the regular crew; overlap of routes, half-
filled trucks and missed collections result.

Two methods are generally helpful in overcoming the problems
assoctiated with span of control. The use of radio equipped trucks
and foremen in pickup trucks driving the area providing supervision
generally work best. If a driver can communicate his problem to a
central office, and 1f the supervisor can shuffle trucks or crews
around, the seriousness or productivity delay of onroute problems
can be minimized. In cities utilizing bulk bins for the collection
of refuse, the supervisor can make the decision by radio of which
containers are full and need tipping, thus increasing productivity
and reducing costs. Foremen and supervisors should have the ability
to reroute trucks to save time and be able to place containers so
they are in the most advantageous positicn for refuse collection.
Other duties of foremen are to switch and interchange crew members
who work well together and train new drivers on routes. In practice,
about 1 foreman is needed for each 5-7 routes. Radio equipped
trucks can and will 1increase productivity, thereby lowering costs



and recovering the initial investment in a short period of time.
They are especially helpful if the city is divided into areas for
collection and all trucks and crews must stay in the area until the
entire job is completed.

Permissive management of labor 1s the third factor contributing to

poor refuse collection and disposal. Collection of refuse is not a
choice vocation even for blue collar workers. Refuse collection is
dirty, smelly, heavy, boring, and a physically exhausting occupation
with Tittle chance of advancement. For these reasons, the drivers
and workers attracted i1nto the occupation are not of the highest
caliber. In the U.S., as well as other nations, many of the
employees are functional 11literates. However, this does not
prevent these individuals from being excellent sanitation workers
providing they are trained and given incentives such as pay, vacations,
and the opportunity to go home early when the job is done. In
practice, low I.Q. drivers may be more desirable because they
concentrate on one thing--driving--while high I.Q. drivers often
have their mind on other things.

In the U.S., as well as developing nations, poor refuse management
can generally be attributed to permissive management. Absenteeism

is not dealt with harshly; the city has no grievance procedure;
drinking on the job is allowed; truck abuse by drivers is overlooked;
accidents forgiven; featherbedding and loafing tolerated. A normal
8-hour workday with one hour of non-productive time quickly can
degenerate 1nto a 4 or 5 hour workday. In essence, workers will do
no more than they are required to do. If administrators and
supervisors tolerate permissiveness in the maintenance garage, onroute,
or at the landfi11, then the solid waste system will be very costly
to operate and eventually break down.

28
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For these reasons, management must develop rules and regulations
regarding employee relations and enforce them. A grievance pro-
cedure with several steps to dismissal is the recommended method.
Common problems and courses of action practiced in some cities are
automatic 3-day suspension for drinking on the job, grounding the
driver for accidents at a reduced pay level until the accident is
investigated, dismissing employees for several unexcused absences
or instances of truck abuse. Many a driver has caused $5-$10,000
damage to a truck by trying to "clutch" it out of a hole in a
landfill; no refuse system should tolerate this kind of truck abuse
from drivers.

Contract Coliection and Disposal of Refuse

Because management of any refuse system 1s different under the
best of conditions, many U.S. cities are contracting with private
firms for collection. Some of the large U.S. cities turning part
of their collection service over to private firms are New Orleans,
Oklahoma City, and Phoenix. Several hundred smaller cities have
turned over the entire operation to private firms.

Common reasons given by these cities for contracting the service
are: 1) no new capital for equipment, 2) labor problems are too
difficult to negotiate, 3) our present management can't implement
the changes needed, and 4) private firms can do 1t at less cost.
A1l of these statements are valid except the fact that private
firms can do it at less cost. By definition, any city should be
able to collect refuse at less cost because cities don't pay the
same taxes and are non-profit. In reality, refuse collection-
disposal 1n many U.S. cities 1s so poorly managed that private
firms can often provide the service at 25-40 percent less cost
because of better management practices. In general, private
contractors pay higher wages than do cities, but they usually have
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a productivity per worker or per truck that is double that of the
city. Private firms tend to purchase only the best equipment and
often depreciate it over 3 years. They dismiss employees who do

not produce. Maintenance 1s of primary importance. Laborers are
placed on an incentive system to get the job done quickly and
thoroughly. In essence, private firms provide diligent management.
However, some U.S. cities such as Pontiac and Flint, Michigan, St.
Petersburg, Florida, and Springfield, Mass., have municipal managed
systems that are lower 1n cost than would be the service 1f 1t were
done by private firms. Thus, the decision of whether to contract

the refuse collection-disposal operation or do it with city equipment
and employees should rest on the capability of the city to effectively

manage and continually fund the system.
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INDUSTRIAL PLANT EVALUATION FORH
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GEMERAL

Company: Date Visited:
Location: EPA Personnel:
Contact:

Title: Phone No.

Main Office:

Raw Materials Used:

Finished Products & Current Production Rates: (Flow Diagram)

Rated Plant Capacity:

Previous Studies:

OPERATIONS

No. of Days/Vleek No. of Hrs/Day

No. of Production Empioyees

Date Plant Began Operating

Current Operating Permits & Applications Filed:




WATER SUPFLY & USES

Source(s)

Tredtment.

bsels) ¢ Quantity Usud.

Analysis:

WASTE SUURCES & TREATIHENT

A. Domestic laste Quantity:

Type of Treatment:

Receiving llater:

Analysis

C. Process taste(s)

Source & Quantity:




Treatment (flow diegram) ___

Receiving Waters (State classificutiva and uses)

Analysis of Lffluent

FUTURE PLAMS (Cxpanston, riodification o process, water reuse, by-product recovery, etc




i LD NOTES & QBSERVATICKS:

a

By (Sragnature)

Date




APPENDIX VI

TYPICAL UNITED STATES
WASTEWATER DISCHARGE PERMIT



BIT b

AT 2APT L RLOSURCSS Ju l'ROL BOALD

JRD* M NO. 77-0
NPLIS MO, CA0005994

VASTL ECGIARTE REOUI CMEMTS
FOR
LOUISIA\W-PFCITIC CO"‘OQJPIO
Hu bolat Cou-

Th. Califecrnia State wWacer Resources Control Board {State Roard)
£i1nGs thaat:

1.

Louisiana-Pacific Corporation cud 2ts vredecessor,
Georcra-Pacarae Co:pozatlon, nove suopmiiiag wnolicotiors
for federal perw:its, a tecn~xc2l regort purs.ant to the
later Oualaity Control Plan for Ccesn ‘Yaters of Californ:ia
[{Ocean Plan), and supnlevental informesion in letters

and petitions which describe the corparstion’'s discl.argss
to ths Pscafac Ocezn aad lumboidr Bav.

Loursiana-Pacific Corporation <ischarges effluents

contarring pollutancs frecm Xrait pulring processo.n, pulsz

bleacring processes, and pulp drying noocosses lecate

in 1ts bleacred Xralt market pulp mall; fron 1o L ater

treei~¢nt plart pracesses; and Jrom & hyJrcel:c pesXer

at 1ts sawmll .rto tne Faclric Occa~, a water of t-c¢

Unit<d States. Minor awrounits ol etc.” vanlic licuar, froa

soL o0l vencer manufocrusing nrocesses vhich use

di*ocr stcaﬁqu for the cendationring of logs, poucrolant
astcwete wpstecearing stermvater runolf, a~d

aowestlc vazqe are ceontainzd in tne discrarge.

These efflucont:, unich flo.

al un to 39 .iGP, a~re discharges tnrougn diffusers locatcd

ncar Lotitude 409.7'%., Longitude 124%14tU., froa a

3000~f00t outf{all at & deeith el 35 to 40 fcet. Thas

discnarge 1s nereby acsignated 001.

The discharger has eliminated aischerge of wndastrial
process wasi2s to Hurboldc Bay, horever, the prc.imivy
of 1.1l opcral)on° tc the bay ray rcquiL 1n A1 sCchaige
or sperlls, was te-bearing stommuate r.noflf or lecazhatc
fror, chips or cl to Hurboldt Uay.

The fischarger di el arges noacoalact cocli~g mater Licn
tvo comoaresso.s, oorvly dooigieted 607 andd )uJ, ars &
powe: ~lai £ hereev acs gnawed 001, to Puoholdo 2oy ot
porats Jocated aear Lotitude 09470 4,, Lorti.ude
12,°13,

flill actiwvitics moy vrewult v douchorga ol o te o
leareute CLon chaips or furl Lo jrowicinotoer
Lery. Jula.
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The Regronal Board raopted the Yater Qualily Control

Plca Jor the idlorsh Coastal 3a.1 {(2a.in Plen) or "rich 20,
1875, ard adopley reveisiose thereto on March 23, 1976,

The 8a in Plan ircorcorates the Coean Plar ard t-~ lLater
Cuolity Control Polizy for Lhe Enclo.cd Hays nd Zutusries
of California. It contarns effluent limitotions ~nd

water cuality objectives for Pacifiic Occan dischrzges

and proaibits nost discharges to Humboldt Day.

The berefitical uses of Pacific Occan and lHumbold: Zay
1nclude:

a. industriar water supply

b ncyvigatien

C. watlr coatact recreation

d. roacontact 'ater recrcation

e. ocean coancrcral and sport fishing
f. marire haottat

g. fish migration

h. {fish spawning

1. shecllfash harvesting

The kenciiciral usces 0f shallor fresh groundwater on the
Samoa Peninsula inclide donacstic * ater sunply. The unc
tainty o supply ard the susceptibllity of this rt
degradation L[rorm over pamnirg, percolaticn of sa
by salimity Jrom drezged nmaterial disposa] and o
aclivities has corccurrged daovelopnicnt by the ilum N
Bay llunicipel Viater District (LBeUD) of a uater e
utalizarg "‘od Rver supnly. Groundirater 1a arzes Telyirg
upon 1ts use should be protected with mininim ris of
degradastion front wasie discharsges.

T mow

L orr

n
L ¥
VG A bee () ML ot

[ AR o

The discharger has requested exemptions frem:
a. Occoan Plan Tablc A efflucnt limitations on:

Floatirg particulctes
Suspended »olrcs
Sctileable solicds
Turciiily, and

I3

b. Ocecoan Plon Table B efflucrt laimilatioas on chro-iun

c. the tire schruule protisior of State Board Posclution
- «nd

d. FEPy LI luent Lintitions Gradelines based lir_ta-
{100 on.

BOD and i,



Regarding the excmplrons rrom Ocean lan effZluent
linittations reguesto b by tle cischarger:

a.

Claating Particniates. e absence of any liri-
tations on {loetirg particalate, will not aintcrfere
uith conmplyznea wath the rater quality oojectives
set forth 1n Chapter II of Lhe Cccan Plan and will
not intcrferc with compliznce with the effluent
quality requirenrents sec torth 1n Chapter LV,

Tablc B of the Occan Plan.

Su<nended Solid .. Discharge of suspendoed solids
at the rates soccified hoo2an will not inierfere
with com»wliance with (hc vater caaliis objectives
sct fortn 3n Cacnter II ¢° the Occan 2len ond 111
not intericre with commliiaice 'ath the cl{lient
qualily requircerentls set forth in Crepter IV,
‘tanple B of the Ocean Plan. Since the suspended
solids frcw the vater trea'ment plant consist of
s1lt from the Mad River thit would nornally he
discharged to the ocean, 1t 1s aonromriate that
the limitations on suroerd:d solids oe on a ret
basis. Thus, the men:itoriag reguirements will be
established o as to aive cred:it Jor suspended
solids resulting f£romn water treatment plant operelor

(%}

Scttle~m)e Solids. The ob.ence ¢f any linitat:icns
on settlochle solids vill not anterfere vaitn
conpliance wath the water gquality objectives sct
{ecrth 1~ Chaprer T1 of the Ocean Plen and w1ll rox
interfere with cornliance with the ef lucnoe qualrty
requrirements sct forth ip Chepter IV, Table B of
the Occan Plan. -

Turbidiiv. The abesence of any larrtations on turbidily
uill not rnterfere with cenpliarce wrth Ahe water
qgaality ebjectives scl for.h 1n Caaptor IT of the
Occan ?laa and %11l not irterfere with conzsliance
vith the efflucirt guelity requiremencgs set forth in
Chapter IV, Tsblc B of the Oceeon 2lan 1n thet tno
turbrdity from the waler Licatment plant consists ol
511t ard clay Lroa the fizg River that rould norrally

be dischaiged to the occan.

ntt Di.clhiarge or efl'vent - wvidh a pli watinn the
?:ngc specitred herean vill not anterferce with
coanliance waith the watcr Lualstly objoct . ves oct
forth tn Ch-pte. IT of the Ceedy Plyn ond il rol
inta {rre vith compliance L 1th e efilocy guality
rcquiresents scet forta wn Congptee WV, Tuble B of
t!e Ocean Plom

Co-vmvan aad Tinae Sehedule M1ovistor of St te aar?

'O ottt o e Ty NI (.L','E'h. LAY & SR AT O 1§ N |
UL Cantiol Cutaene Lk cornliance with chronua
Livatatien bared on Chaptor 1V, "obhle 3 ol Lae
Ceeun clan 1. net po. ~sbhic threngh apprhiestien ol
worrcn controly S the Lo toprecticable control

icchunloqy cur.eetd v o1l sl
17
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1.

2.

13.

On June 21, 1976, th dischi:iger submilted to the
Regronal foerd a reqe st for viriance {rom LITA
cfiJucnt limatls baseu on funderentelly didiczany
factors. ‘lhe regaest was supploemented by teslitony
and cviderce prescerved by the discharger duriry the
course of on.blic hearings before both the Regionsl
Board ard tre State Joord.

Dased upon ssid test:mony and c/idence, the State Zoeard
finds that effluant exceeding tae P4 gurdeline l.maita-
tiors for BOD znd o4 has subsicaitially no adverse
effect on the marine environmen - vhen properly dififused:
that thare w:ill ke fev 1f any w-ter quality penofits
associrated vath treatrent for 2D or pll, tnat thcere
11l be suostiantial e-~tvironaent 1l and encrgy costs
assoctated with treatnant for 90D pnd/or pif:  and that
thercfore, unzer the nrecedent -steghlished by the

U. 5. Court of Appcals (Fourth Circuil) in aits
decision 1n the casc of Anpalacnipa Power Commanv vs.

’

Trein, a variance fron the LPA guideline limizatao-s

1s warranted. The State Board (hercforc grants berein
a variance from efZlueat limitaczions from IZPA guidz-
line limitatic-s for g4 and for BOD genarited in e
pulp mill, subject to final app-oval of the varicres
by the Adminilstrator of EPA.

EPA has not promdlgatzd an effluent guideline for nydraullc
bark¥irg operetions assocrated with sau mills. Tha Srate
Board firds theot coplication cof a seperate limit hased cn
the PA Cuidel:ines for the Barking Succategory of the Ti-ber
Products Processing Point Source Catego:y (40 COR L29.12)
{or POD and suswverded solids contributed by the sawmilil
hydraalic barker 1s appropriate.

Except as provided in Faindirg 8, above, cffluent ii=mita-
trors pursuant to Section 301 cf the Ucderal Water
Pollution Cont:ol Act and amendruents thereto are
appliczble to the discharge. Tae limics are contarred
in Code of Tederal Regulaticns.

Tne dischorger has requested that limats for BOD zs
estoblished an Code of Federzl Requlations be delered
from 1cagurzrenects for Jdascharge to open ocrar watoss by
diffusers. Tho State Board finds that 2doption of UCY
linitations 1s eporonriatc Lo 1ls regulation of
discherges to the DPacific Ocear.

The 3tale Board nas novificd tha dischorger ord 1-rerested
ageneles and serreny ol 1ls 1ntent to prescribe vosto
dir.charge requirecents Jor the discharge and h~s sroviged
thee i an oprortunity to sulboirt their writtlon vie S

and rccoarend iL1ons.,

The State PBooard 1n a public hecring heavd ord considored
all comicrts pe-tainang to the discharge.



14, The disc’- -ger 15 cucrently di~chard g undoe vae e
dischargs reguirene, ts 1ssuwed by the Requronal Doard
on September 4, 196¢, and 1s wonlloring and reporting
uncer foniioring and Reporting Progyan Ho, 74-212
adoptoed by the Regional Loard on December 1), 1974.

IT IS (iIRTSY CRDERLD TilAT Louilsiana-Pacific Corpora:ion, xn
order Lo meet the provisions containcd 1n Division 7 o the
Califorila Uater Code and regulations and guidelines acopted
.thereunder, shall comply witr the follouing:

A. Prcohibitiors

1. The discharge of waste to Humbaldt Bay, eveent as
provided unucr B. 4. of this order, 1s pro,ibited.

2. The discharge of wvacte to shallow grouncvators of the
Sanla Teninsula, exceul in vhicn groundi eter ais ‘
unsultoble for donestic use, 1s prohibited.

3. The discharge of waste to the Pacific Ocoan, e.rcept
as provided under D. 2. of this order, 1s prohibited.

4. Discnarge of radioactive malerrals in excess of the
limils presciibod 1n Secticn 30269 of the Califor-:ia
Administretive Coce 1s prohip:ted.

5. Discherge of any wastewater pollutaents resulti~g fron plyuwocd
manu’acourirg wvhicn utilizes venecer as a raw rmaitcerial s
pronilited.

B. Effluent lamitationrs
1. The discharge of an efflucent to the Pacific Ocean
which cnceeds the {ollowang 15 prohaibated:
a/ b/ 30”d3y£/
30-day~ 30~-day— 90th Daply
Constituents Uniis Average Medr an M1le Haxt=on
I"lou . MGD 30 - - 36
a/ o
UODrJ {pulp) 1bs/day— 9,821 - - 18,849
a/  The overage of valacs in any 30 conwsccative doy neriod Co pliince

vill not se detorraned o€ fever than four <amwole. are amaly.ed.
L/ The value vhic: 15 nol excecdedu 1a 50 percent of the saeples on
ory 30 ce-wecuttve day perrod. Cowliance uill rot be detormined
1£f fewer thon feur swonles are snalyvved

c/ Thc value wnien 1 not exceed~d 1n 90 porcent of the chamnles ip

:
any 30 co-ccutive dav porrod. Comnlisnce will 1ot oe azterrincd
if fewor than L, ous sanplec ace analyrcd.

¢/ dawed er 510 Lons per day average annul production,

—_—



90-dayZ’

/ /

JO—G"VE 30-dnyE 90th Darly
Co 31 tuent Unies Aver age Cednn Aeile i1a <3 mur
aon
[Hyﬁ. har<e») lbs/cu.ft.s/ 0.03 - - 0.09
1bs/day 1,500 -- -- 4,500
EODS /
(Veneer) lbs/cu.ft .2 0.015 - - 0.045
lbs/day 283 -~ -- 849
Suspended
Solids o/ as
{puloni b /day= 20,008 - - 37,088
Suspencea
Selids of £/
{(tiyd. SarXer) lbs/fr .~ 0.144 0.43]
lbs/day 7,200 -~ -- 21,550
Grease & 01l mg/1 - 10 15 -
pﬁ within the lainzrts 5.0 and 9.0
2. The discharge of an effliuent :n excess of tnc
folleving limits 1s prohabited: h/1/
50% 10%
Constitluents Units ol tine of timp
hrsenic mg/1 0.01 0.02
Cadniuan mg/1 0.02 0.03
Covper mg/1 0.2 0.3
Load ng/1 0.1 0.2
llercury mg/1 0.001 0.002
Nickel ng/1 0.1 0.2

o/ In cadditien to lhe suspende olids in the raw water supdsy.
f/ Poucds of BOD; or suspendod solids per cubic foot of wood
pro~:3sca Lthrough the hydraulic barker.

o/ Pou'cs of BODg acr cuble (ool of productiinsn dn leris of veneer,
1L that 1- the final product oLl this ©.cilily, or per cubic foot
ol alviood 1L the wveneer 1s furi~er oracossed into clyvood »t
thio {pcrldity.

E/ The m-vitew ollo ohale daly trass enisnioa rite for cach ¢osstiiuent

- livwied 11 Ttem 2 albove «<hall be caliulate! {vom the Lolal veste
[lov c-clrriaing cacn <necific day and the concenirzation sper:fied
{coat.ved o A & peged.
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Co -~ t1tuents Untts _gf ime of 11~
Silver mg/1 0.02 0.04
411G mg /) 0.3 0.5
Cyaride mg/1 0.1 0.2
Pherolic Coipounds ng/l 0.5 1.0
Teral Chlor,ne Resrwdual mg/ L 1.0 2.0
Amioara (o reosed as mtrogen) mg/ 1 40.0 GL.0
Total ldenrifiable Chlorinated .
ilydrecarboas 1/ ng/1 0.C02 0.004
Tosiwcity Cocentration tu 1.5 2.0
3. The dincharge of an effluent 1in excess of the follouing
limits 1s promrbited: h/1/
50% 104
Constituent Units of taime of tirm=
Total Caro—iunm rg/1 0.003 0.01

4. The discharge of noncontact cooling water to Yunmhold:
Bay 1n excess of the following limits 1s prohibricd:

30-deay Darly
Averaage Hax1num
22.0°%C 24.0°%¢

3. Upon approval by the Administrstor of EPA of the (indirg
of “funderertal difference" cited in Tinding 8, above,
the fello arg li-itztions ghall apply 1a licu of ihe
limitatzons an Y. 1., above, for the follouing pacaomctlers.
The linztatiors conteined 1n B. 1. shall cortinue to anziy
for ali other poarometers. Should the Adainistraior spcrove
a varrance but Cird that limitations other than the folloiing
are appropriace, the Regronnl Roard shall revise these
waste discharge regairements consislert with the limirtations

approved by the Admialstraror.

1n vastc discharge requircments as that not to be cxcecded nore
than 10 pcrcent of trc time. The mass cmission rate of the
dincharge during any 24-hour period shall not exceed the mavimun
alloucble darly mass cnission rate.

The maviaun ollowable ronthly maus emisasron rate for ceach
con-titueit listed 1n Iten 2 above shall be calculaled fron the
tol 3l traste flouv occaerring tn cach spec:f1c month and the cor-
central:on specificd 1n waste diachorge requils@ents as that not
to bo o cecodea wore thaa S0 rescent or cthe tre. Tie mass
crilsslon rare of the diacharge durirsg any monthily poriod shall

not ¢ cecd Lhe masiaue allovable monthlv mass emis-ion rate.

Tor1] fdentifichle Chleriaated Uydrocarnons <tall be me asurcd

by .uanrn rg the tndiviav-l cCicentraiion- of DDU, DD, opT, aldran,
BEC, chdordaane, end:ia, heptachlor, lirdeone, dicldrip, polvehloriaaten

bipneny s, and other ruentificwle chlorincted hydrocorbons.
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30-day D.rly

st inent Units Averaqe ytinur
d/
uD. {pulp) 1bs/day~— 48,800 97,600

wathin the lamits 3.0 and 10.0

C. Receclrvirg “ater Limitations

1. The dascharge shall not cause [loating particulates,
fosm, or grecase and o1l to be visible.

2. The discharge shall not cause aesthetically undesirzble
discoloration of the ocean surlace.

3. The transmittaence of naturel licht shall not be
sigriliceontly redaced at any point outside tnae 1nitial
dilution zone.

4. The discharge shall not causce the dissolved o vg:in concen-
trztion outside the 1nitial cilution zone at zany tr-e
to be depressed more than 10 pcrcent {rom that vhich
occurs naturally.

5. The discharge shall not cause the pll outside the ip:tial
dilution zona to be charnged at anv time more thon 0.2
units {ron that wnich occurs naturally.

6. Tne discharger shall not causc a violatior of arv
other aoplicanle esisting water qualivy starderd 2
the receivang vater asdopted pursuont to tre Tecdeora

If rore or lcss stringent gpplicadble varar quality
stardards are promulgeted or gpproved pursuant (¢
Section 303 of the I'edcral ‘izater Pollution Control Act
and wrmplenenting regulations, the Regional Board shell
revise or modif{y this order 1n accordance uvitn sucn
more or less stringent stondards.

7. In areas where shellfish are harvested, the discherge
shall noet ceuse the median lotal coliform organis-~
concertration to excced 70 per 100 ml nor shall tre totsl
coliform orgoenism co.dcentratioa escead 230 pe:r 163 ml
10 percent of the tiae.

als 1n narine

8. The co~centirorion 3 organ.c 3 b
< bove that whoch rould

sedinecnts snall not be i1nercas

degr~Ze wmerivne lile.

9. Tho diuscharge shall nol cau.c tosic cordiilons to exist
in thae r1eccerlving cater.



10. 'The dircharge shall ot cauwe the following limits

to be exceeded after initial Jdilutaon:
50 Per- S0 Peor-

Coo~ tirtaenls Unirts centile centile dlanirclm
Grease znd O1l mg/m2 10 20 -
Floating Particulates mg dry \,L/m2 1.0 1.5 -
Tosicaty Toxicity Units - - 0.05

D. Prowvisions

1.

Neitner tne treetnent nor the discharge of pollutants
shall <reate a pollution or 2 ~uirsanrce &s ccfinz2d oy
the Ca2lifornia Yater Code.

The discharge shall achieve rapid 1nitaal dalution

ard cf“ecctive dispersion to minmimize concentraticas

of pollutants rol removed by treatment. The diffusion
system shall provide an initial dilution of eflluent
ulth seocwater exceeding 1C0:1 at lcast 50 percent of
the tire and excecdirng BO:1 at least 90 percent of the
tame.

The discharge of proncontact coclirg wvaters shall not
elevate the tewner-ature oi liumooldt Bay to the dctrivent
of venclficial uses of Humcoldl Bay.

The discharger shall comnly witn the {ollowlng tine
schedules to assure compliance with CLfluent Limitatiors
B. 1., B. 2., B. 3., and 5. 5. All other provisions

of this peinit shall be appliccble upon adopt:on.

Report of
Task Comnlianca Date Cor=liance Due

Limitations B. 1. and

B 5.

Commence prenarétion of

plans, and svecalicalions .
for control facilzitics April 1, 1977 April 15, 1977
Coc—plionce July 1, 1977 July 15, 1977

Lerrc3tiors 3,02

Progross repert May 1, 1977 Mzay 15, 1977
Com=ence carstruciion of

control Ffocilaitics January 1, 1978 January 15, 1973
Ce~rliancy July 1, 127 July 15, 1976



. i !:-l.lli_ os
n'yan BN Coumrl ancce Dae

B

. ’
Favk Co

Jimitlations B 3.

Progre s repert October 1, 1977 Gutovne r 15, 1977
Prcgress report July 1, 1973 July 5, 1973
Progress report Apral 1, 1979 Apryl 15, 1979
Progress report January 1, i980 Janupr.y 15, 1980

Cor—cnce preparation of
plans and spccifications

for control! {acilitaes July 1, 1980 July 15, 1980
Prcgress regort April 1, 2981 Apral 15, 1961
Commence construction of

control fac:rlitzaes January 1, 1982 January 15, 1582
Progress reporc Qctober 1, 1982 October 15, 1982
Compliance July 1, 1983 July 15, 19383

The discherger shall submat to the Regronal Board on
or before each comzliance reso:t date, a report
det~iling his corplia~ce or noncorpliance wagn the
spcec1frc schecule date and Laslh.

If roncowmpliance 1s becing rogorted, the recsons for
sucn noncompliance shall pe staled, plus av estinate

of t~c date vaen the discharger will oe in conpliance.
The discharger shall notafy the Regronal Board by
letter vhen he has returned to compliance with the tuine
schedule.

S. The drschargor shall rotafy the Regional Board not
later than 180 daoys in advance of impleme-~tLation of
any plans to alter producrion capacity of the product
line of the marufacturing, prcecucirg Sr procassing
facility by wore thia ten pcrcent. Such notifica.ion
shnrll 1nclude subnmitial of a new Report of Uaste
Discharge and eppropiriate falarg fee.

6. The discharger sholl file with the Regioanal doarwrd a
Resort of Yaste Dischazge at least 120 davs before
mak:~g any naterral change or p.ropescad change 1n the
chasacter, localion or volume c¢f the dischzrge.

7. The di.chargcr hall submat to the Regional Boand by
Januivy 30 of cich veoar, an sual suenary of the
quantitlcs, o) all chanrcals, listed bty beth trvae and
cheitcrl nhwnes which are u.cd tor cooling and/or
horlas «satcr Lreatnent and vhYaen are drscharged.

-10-



1G.

11.

12.

13.

The discharger shall ~ubmit to (he Rvﬁxonnl Roard

cach nonth vith the swonihly eriluen! monitoring

report a sumnary of tne quantily of chromium cocnt nnaed
1n any chemicals used which reach the waste stream or
uhirteh suaght reach the wastioe stream in the covent of an
upset or breakdown.

The requirements prescribed hercin do not authorise the
co el ssron of any act causing wnjury to Lhe property of
anothcr, nor proteclt tne discharger from his liooilitaies
undcr federal, state, or local laws other then those
adoptodd pursvant to the "ederal VWater Pollution Contirol
Act, nor guarartec the discharqger a capacity rignt in
the receavaing waters.

The discharge of any reodiological, chemical, or
bioloyical warfare sgent 1s pruniclied.

The discharger shall permit the Regional Board:

a. entry upor premis.cs {(during normal business hours

in chaich an effluent source i1s leocated or in which
any required records are Kept;

b. access to copy any records required tc be XKept
under terms and conditions of this order;

c. 1nspection of monitoring equipnent or records; and

.

d. sonpling of any discharge.

All d.scharges authorazced by this order shall be
cansisteat with the terms and conditions of this orier.
The discharga of any pollutant rore frecquently than or
at a level 1n excess of that identified and authorizcd
by this order shall constiiute a vaiolation of the terms
and corditions of Lhis order.

The discharger shall cosply wvath a Monmitoring and
Reporting Pregran issued by the Regional Board E.ecutive
Offrcer and the General Provisions for “onitoring and
Reportirg and any modifications to these documents as
specilied by the Regional Board Evecutive Oif:cer.
Monitoring renoirls shall be submi{ted to the Region-l
Bosrd ana U. S. Pavironaental Protecticon Fgency for
each nonth, by the 15th day of the {ollowing monrth,
beguirning not later wtonan the drte specificd 11 the
lonsytoring ard Resoriing Progr.m 1ssued by the Regronrzl
Poacw Twecatave Off1ccr.  Moairioriug ard Rewcorting
Froj:rw No. 74-212 shall remain in effcct untal supore-
seded or revoxed.

The dr.charger <tall maintars an good worling order ard
opus ate as officrently as posible any 1acilily or
control syetenm 1n.lalled by the discharger to achaicve
conmlisnce with the wvaste Jdischarge roguiremrents

11



14,

16.

17.

Colledted creenirng |, sludge | and atber <olids vemoned
rion frgquid waste < 21 be o po ood aroar v legal puirng
of di-powal, and 1n wcordance with the provi aione of
Division 7.5 of the Calitforara Valer Caode.  1or the
purpe o of this requireaent, a legal ponl of dispo o}
15 detincd as one {or which wa.te dis charge requicersnts
have boen prescribed by a Regronal Ualer Quality Cont-ol
Board and wnich 1s :n Full conpliance Lherewith.

After notice and opporturity Lor a hcaring, this oraer
may be terminated or modified for csuse, wncluding,
but aot limited to:

a. wviolation of any tern or condiizlon contai~ce in this
order;

b. oktaining thi: ordecr by ~isrepresentat:icr, or
£a1lure to disclese Jully all relevant facts;

c. a change in any condition that requires elther a
Lemporary or pernanent reduction or elininaticon
of the author:zed discharge.

If a tovxic cffluent standard or prohibitior (1ncludi~g
any schedule of conpliance specified in such effluent
stanaard or prohiv.iion) 1s ecstlablisaed under

Section 307(2) of the Federal water Pollution Contrcl
Act, or amendmences thereto, for a tosic pollutant waich
15 present in the discnarge suthorized hercan ana

suci standard o¢ oronibition is wore suringent tnan

any linitation upon such pollutasat 1n this oider, the
Regronal Board srall corcduct a public hearing and
consider revisirg or rocdifying (bhis order in occordance
with such tosic cirluent standard or pronibition ané so
notify the discnarger.

In the covent the discharger 1s urable to comply with
any of the condit:ions of this order due to:

a. breakdor'n of uwaste trealment cquipment;
b. accidents causcd by hunan error or negligence; or
c. other caures sucn as acts of nature;

the Jdischarger <hall notify the Regional Board Liecutive
Of{icer by telephore 48 s00n s: he or his agests nave

Kro' ledge of the ircident and conilrna thin nolifrcation

1 wriiarg vvithin t.o cols o the telephone notxlic. tion.
The r.tten nouwification Lhali anclucde partinant 1nfor-
matron csnlziniry rteasons for the noncompliance and saall
1dLCt e ATt oS L erc taken Lo correct the orechleon

and the dates toereofl, and what steps are beirg takeon

Lo pravent the oroblum from recurring.



Ea T
1 . . 2

13. Thu: eozder espiros I ’e years froa the date ot wloption
and the dircharger wma.t Lale a Report ot Waste Dischasge
1n accordance wiln Tatle 24, California Admrnrstrative
Code, not later than 130 days 1n advance of such date
as application for 1s:uance of new waste discharge
reguLrenents.

19. In the event of any chargc in control or ownerthio of
lard or weste aischarge facilitics presently ownea or
controlled by the discharger, the dischorger shall
rotify the succcoding otner or operator of the e«istence
cf this order hy letter, a copy of which shall be
forvarded to the Regional Board.

20. By January 1, 1981, the dascharger shall submit to
Regioral Board a plan for ach:eving efcluent lamita
representing 2est Avarlable Technology Lconomicslly
Acye.ckle auw aetermired oy ag.lyring tne EPA effiuent
limitotions curdeliies applicable to this discrarge on
that date. If thc discharger desires a variance for |
economic reasors urder the provisiors of Section 282{c)
of the TWPCA, such a request, along with all supportiag
nateri1al required by applicakble regulotions, shelil ko
submitted to the Regional Boazd by July 1, 1930.

che
tions

21. This order shall scrve as a National Pollutant Discharge
Elimination Syster perm:t pursvant to Section 402 of
the ederal Viater Pollution Control Act, or amcndmentio
thcreto, and shall take ef{fect at the end of ten dayvs
fron tire date of adoption hercaf, provided the Recgional
Adrinistrator hes no objections.

22. Trese vaste discharge requircments superscde the waste
discharge requiremonts issucd by the Regroncel Dasrd eon
Seplewner 4, 19G38.

Ceortification
I, B1ll B. Dendv, Cxecutive Officer, do hercoy cerrafy

that the forcgoing 1s a full, true, and correct copy of an order
adopted by the California State Water Resources Control Zoard

on ik 17377
ﬁ.l{ @ Ai’xAc',-,,

BilJl B. Donay i
Execulive Off1icor

13-



APPENDIX VII

SAMPLE SPCC PLAN FORMAT
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(Privr to complcting Purd 1, 1efer ta requiations aud mstynelions page 5

SPILL PREVENTION CONTROL & COUNTERMEASURE PLAN

PART 1
GENER AL INFORMATION

1. Nameof faciliy

to

Ty pe of facility

3 Locatian of facihty

4 Name and addiess of owner 01 operatm

Name _ -

Address

5. Designated percon accountable foir mb sl prevention at facihity

Name and Ltle

G Facihity expeaienced a reportable o1t spall event during the twelve months pnior to Jan 10, 1974
{effective date of 0 CFR Part 112) (If YIIS complele Attachment =1) R

MANAGEMENT AVPROVAL
This SIPCC Plan will be implemented as heremn described

Signatm e

Name

Title

CLRTIFICATION
I herebvy cerifv that | have exannned the fachiiy, and bemg fannha with the provisions of 10
CIL, Part 112, attest that tas SPCC Plan has been prepaied m accordance with good enguicerning
practeces

Printed Name of Registered Professional Ruginen

(Scal)

Signature of Regmistered Professional 'ngimcer

Dale Remstiation No Siate

(Paat 1) Page Lol 3

B-1



PART 1
GENERAL INFORMATION

7. Potentrdd Spills — Prediction & Control

Total
Major Type Quantity Rate Direetion Seconday
§0£I_£€__‘ of Fauluwie (bbis) (bbls/_ll__\) of Flow* Containment

Discussion:

¢ Attach map if appropriate.

Name of fucihity __ ——

Oparator —_— —_—

(Cart 1) 'age 20l 1



PART I
GENLRAL INFORMATION

[Responne 1o statemints snonld he YES, NO, or NA (Not Applicable) )

& Contanment or dncisionmiy shivetimes o equipment to present oil from reaching
navigable waters e pacticable (IF NO, complele Attachment =2

4 Inspections and Records
A Ihearequired imspections follow wiitten procedures
I3 The wutten procedures Luul a recond of wepeclions, signed by the appropiiate
supenisor ot nspector, me attached.
Discussion __ — S

10 PPersonncel, Tramme, and Spitl 'tevention Procedures
A Personnel are properhy istiructed in the follownge
(1) oporation and nuuntenance of equipment to prevent ol iischarges, and
(2) apphcable pollution contiol laws, rules andegulations

Deseribe pracedures emploved for m<liuction:

B Scheduled mevention buefings for the operating personnel me conducted fre-
quenthh enough fo assme adequate undeistanding of the SPCC Plan

Descrihe brefing program

Name of facihty

Operalo

(Part 1) 'age 3 of 3
B-3



{11100 Lo complcting Pt 1, Altciaate A, vofor (o vegrlatwns and nistoieeleond puyes v-7.)

PART I, ALTERNATE A
DESIGN AND OPERATING INFORNMATION
ONSHORL PACILITY (EXCLUDING PRODUCTION)

A Taobhly Dianage

1. Mhanage from dilied slotage weas 1s controlled as follows (include operating desciiplion
of valves, pumps, gyeclors, ete (Nole Flopper-typc calies showdd wot e used}

2, Diarnage hom undiled aeas s contiotled as fallews (mndlude descriplion of-ponds laroons,

ot catchiment basms and methods of relaming and yetmning ol to faahity)

3. The pocedune for supervising the thanaee of 12un water fiom secondar v contamment into
a storm dram o an open watercourse 15 as follows Ondlude deseription of (a) mspection for
pollulants, and (D) mathad of valung seemitv) (Aarecord of inspection and drainagze esenls
s to he mamtaned on a fom stiidu to Attachment =13)

Nuame ot facihity

Opet.dor

(Part H, Aldrnate AY Page b of 5

B-4



PART I, ALTERNATE A
DESIGN AND OPERATING INIORMATION
ONSHORE FACILITY (EXCLUDING PRODUCUTION)

[Responsce to stats ments should be YES, NG, or NV (Nat Applicable) )

TN, Nulk Storare Vanks
1. Desenbe lanh design, matenials of construction, fail-safe engincering features, and if

needed. corrosien protection o

2. Describe sccondary eontainment design, construction materials and volumer .

Dascribe tank nspectrnn methods, promdures, and record Leeping -
I I

»

4. Intemnal heating cotl leahage 1s controlled by one or more of the following control factors
(a) Momtoring the steam return or exhaust hines for o1l
Describe monitoring procedure

{b) Pas-ing the steam acturn or exhaust hnes through o setthng tank, skimmer,
or othor separation system ——————
(c) Instalhng exicinal heating .ystems

5. Disposal facibties for plant efftuents discharged nto navigable waters are
cbserved frequentdhy for indication of possaibile upsets which may cause an ol spl}

event
Deacribe method and frequency of obseryations

o _

Name of facihty —— -

Operator

B-5 (Cart If, Alturnate A) PPage 20f 5



PART 11, ALTERNATE A
DESIGN AND OPERATING INFORMATION
ONSHORE FACILITY (EXCLUMING PRODUCTION)

{Respanse ta statoments <honld he Y ES, NO, or N1 (Nal {pplicalle) )

C. Faalify Tiansfer Operations, Pumping, and In-plant Process
1 Conrosion piotection for bhunied pmpehnes
() Pipelines e wrapped and coated to reduce corrosion -
(L) Cathodie matection s movided for pipehines if determined necessary by elee-
trolviic testing —
(¢} When a pipeline sectron 1 exposed, 1t 1s exanuned and conrective action taken
as NECeNSA Y —_———

3]

Pipel're tetminal connections are capped o1 blanx-{lanred and mark~d »f the pipe-
hne 1s nol 1n service o1 on standin service for extended perods
Desciibe critenna for deternuming wihen (o cap or blank flange -

\

3 Pipe supports me designed to mmuimisze abiasion and corrosion and allow for

expansion and contiaction B
Descitbe pipe support design

4 Describe procedutes for regularlv examiming all above-ground valves and pipelines (1nciud-
ing flange jomnts, valve glands and bodies, catch pans, pipeline supports, locking of valves,
and melal suifaces)

5 Descrbe pocedwmies for warnmge velucles enterning the fachity to avod damaging aboyve-
grownd piping

Name of {acihity

Operator

(Part 1], Altanate A) P'agu 3 of 5
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PART 1i, ALTERNATE A
DESIGN AND OPLRATING INT'ORMATION
ONSHORE DPACILITY (EXCLUDING "{ODUCTION)

[Response to slolements should be YES, NO, or N A [ Not Applicable) )

D, Facahity Tank Car & Tank Truck Loading/Unluwding Rack
Tank car and tanh truck leading/unloading occurs at the facility (If YES, complete
1 through & betow ) —

1. Loading/untoading procuduies meet the minimum requirements and regulatrons
of the Department of Transportation .

2. The unloading area has a quick drainage system
3. The containment 5 stem wilt hold the masximum capacity of any single enmpart- .

ment of a tank truck loaded/urlnaded in the plant ——
Describe conta'nment system design, construction materials, and volume.___ —

4  Annterlocked warming light, 2 phvaical barrter system, or warning signs are pro-
vided m loading/unloading areas lo prevent vehicular departure before disconnect

of transfer lines - L
Describe methods. procedures, and/or equipment used te prevenl prematwe vehicular

departure.

S Drams and outlets on tank trucks and tank cars are checked for leakage before
Ioading funloading or departure —

Name of [acility

Opcrator -

B-7 (Pact M, Aernate A) Paged ol 5



PART 11, ALTERNATE A
DESICN AND OPERVTING INTORMATION
ONSHORE FACILITY (ENCLUDING PRODUCTION)

[Respanse ta staloments should he Y FES NO, o0 NV (Nal {pplicable) )

Secunly
1 DPlants handling, processing o1 stoning o1l aie fenced .-

2 Palrance gates me toched and/or guanded when the plant 1 unatiended or not
moduction . e

3 Anv valves which perout direet outwand flonw of a4 tank’s contents mre locked
dosed when i non-operating o standby status .

4 Stater contiols on all o1l pumps tn non operating o ~standby status ave- .
(a) loched i the off position, - —

(h) located at site accessibie only to authorized personnel e e

5. Diccusvion of items 1 though | as appropriate . e e — .

6 Discussion of the hghting aound the facihts _

Name of facility -

Opertator ___ - —_ e e =

(Fart H, Atornate \) Page 5 0f 5

B-6
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>
.

(Prin ta compleling Pare I, Uternute Boacfer to sequlatums and instructions page 7))

PART I, ALTERNATE B

DESIGN AND OPERATING INFORMATION
ONSHORL OIL PRODUCTION FACILITY

[Respnse tn

IFiehily Diamage
1 Diamage Nom diked storage meas s contiolled as follows {include operating desciiption

of valves, pumps, ejectors, ete )

statems nty shonld I YES, NO ar VA (Nat Appleeable) ]

2 e procedure for supervsing the diaanage of vamn water fiom ~econdary eontainment into

a <torm diaan ot an open watercow se is as follows (include descniption of (a) uspection foi

poliutants ard (I m
cvents s 1o he maint.aned on o form simular to Atlachment =9)

cthod of valting secunitv) (A arecord of nspection and dhamage

3 Field dianage ditches yoad ditches and sl traps sumps, ot <himmers if such
cenist, are nspected ot regulah scheduled intervals for accumuliations of o1l . —
Deibe inspechion pracedures miersals, and methods enmiploved to remove ol . .
Bulk Storage Tanks
1 -Desenibe tank design, matertals of construction, and fad-safe engineering featwres _ -, _

Name of facility ____

Operaton

Qrart 1], Altessate 1) Page 1ol 2
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PART H, ALTERNATE B
DESIGN AND OPERATING INFORMATION
ONSHORE OIL PRODUCTION FACILITY

[Response to statements should be YES, NO, or NA (Nat Applicable) )

2 Describe secondary containment design, construction matenals, and volume®

i

3 Describe tank examination methods and procedures

C. Facility Transfer Operations
1 Descmbe scheduled basis for examinations of above-ground valves and pipelines and salt water
disposal facihities

2 Describe flowhne maintenance program to prevent spills:

D. O Dniling and Workover Faalities
1. A blowout preventer {BOP)Y assembly and well control system 1s installed before
drnlling below anv casing string and, as required during workover operations
2. The BOP assemoly 1s capable of controlhag any expected wellhead pressure
3. Casing and BOP installations conform to state regulations

Name of facibty

Operator

B-10 (Part I, Alternate B) Page 2 of 2



(Prior to completing Purt 11, Alternuaie C, rifer to regulations and anstructions page s )

PART II. ALTERNATE C
DESIGN AND OPERATING INFORVIATION

OFFSHORE OIL DRILLING, PRODUCTION, OR WORKOVER FACILITY

Response tno statoments <honld b
5

A. Facility Dhaunage

YIS, NO, 00 N U (Not Applicable) ]}

1. 01l dramage and colleclion equipment 1s used to catech small ol leakage around
pumps, glands, valves, flanges, expansion joints, hoses, di.an hnes, separators,

trcaters, tanks, ete

2 Diains dnect all ol to a centiad sump or equivalent.
3. Wheie diains and sumips 1e nol practicable, oil collection equipment 1s emptied as
often as necessary to present overtlow
Discuss f1equency of swveillance and removal of ol f1om collectionequipment.

B. Sump System

A sump svstem 1s used al thas facihily
1 Describe operation of sump and diain hquid 1emoval sy stem

(If YIS, complete 1 and 2 below )

Name of faulily

Oparator

(Part 1, Altaante C) Fage t of 3



PART I, ALTERNATE C
DESIGN AND OPERATING INTORMATION
OFFSHORI OlL DRILLING, PRODUCTION, OR WORMOVER TACILITY

[Response to statements should be Y FS, NO, o0 NA (Not Applicable) ]

C. Sepamator and Treater Dump Vahes
In areas where pollution 1ish 15 high as a re<ult of dump valve falure 1s the predom-
inaut mode of faiture v the closed position”?
I YES, desanibe safety equupment and procedines used to prevent ol discharges Lo the water
when dump yvahv e faillure ocours

D. Tanks
Describe equipnient used to prevent oil discharges {(include discussion of conrosion protection
measules) ___ ———— e e e e -

L Pollution 'tevention Equupment and Syvatems
Written inspection and testing procedutes for pollution prevention equipment and systems ate
shown on Attachmenl =1

F  Well Control Systems and Equipment
1 Prodiccing Tiells Tapes of s face and subsurface shutan valves and devices utilized at this
faahty e described as Lo the method of operation and contiol on Attachment =5
2 Drdling and Horlover Operetions A blowout presenter (BOP)Y assembl, and well
contral system 1s installed before dilling below any casing string and, as yequued
during worhover operations

Name of facility

Operator

B-12 (Part U, Acinate O) Fega 2 of 3
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3.

PART II, ALTERNATE C
BESIGN AND OPERATING INTORMATION
O LSITORT: OIL DKRILLING, PRODUCTION, OR WORKOVER FACILITY

[Response to statoments should be YES, NO, or NA (Not Applicabic) }

The BOP assembly 1s capable of contiolling any expected weilhead pressure
Casing and DOP nstallations conform to state regulations —

G Witten Instiuctions far Contractors

1.

Wiilten mstiuctions discussing duties and obligations to prevent pollution are

pepared tor contiactors servicing a well or systems appurtenant to a well or

pressule vessels S
These instructions are mantained at the offshore facihty

An authorrred representatinve of the owner o1 operator 1s present under certamn cir-
cumsiances and conditions to mtervene when necessary to prevent a spill event

H T'lonlines

1

9

Al headers have check valves on individual flownnes

Where the shutan well pressure 1s meater than the worhing pressure of the

flowhine, manifold valies, and {lownne header valves, the flowlne shall have a

high pressme sensing device and shut-in valve at the wellhead to prevent over-
pressuting (unless a pressine rehief <vslem s provided) —

I Pipehines

1

to

Name of facihty

Operator

Descithe orrosion protection measures for pipelines within the facibity .

Submarie pipelines connected to the facihity are adequately protected against
envitonmental stresses and fishing operations
Descnbe submanine pipehine mspection-for-failure procedures and record keeping

(Past M, Alternate C) Page 3 of 3



SPCC PLAN, ATTACHMENT =1
SPILL HISTORY

(Complete this form for anv teportable spill(s) which has (have) occurred from this facility
during the tuwelve months prior to Janumy 10, 197 1into
navigable watet )

1 Date.______ Volume_____ Cause:

Corrective action taken

Plans {o1 preventing recurrence

2. Dale______~ Volume___________ Cause’

Coirective action taken.

Plans for meventing recutience

3. Date________Volume______ Cause.

Coniective action taken.

Plans for meventing recurrence.

Namc of facility

Operator

(Attachmunt 1, SPCC PPlan)



SI’CC PLAN, ATTACHMENT =£2
OIL SPILL CONTINGENCY PLLANS AND
WRITTEN COMMITMENT OF MANPOWER

Seconday contamment or dinersionuy structures are impracticable for this facihity for the fol-
Jowing 1easons (attach additional pages if necessary),

Yes
A strong ol spitl continzency plan s attached

A wanitten commitment of manpowet s attuached -

Name of facihity

Opeirator _

B-15 (Attachmont £2, SI'CC IMan)



SPCC PLAN, ATTACHMENT =3
ONSHORE FACILITY BULK STORAGLE TANKS
DRAINAGE SYSTEM

Inspection Procedure:

Record of draunage, Ly passing, inspection, and o1l 1emoval f1om secondary containment

Date of
Date of By passing_ Date of Superviso:’s or
Diamage Open Closed Inspection 01l Nemoral Inspector’s Signature

Name of fauihity

Opetrator

B-16 (Attachment £3, SPCC Man)



SPPCC PLAN, ATTACINENT 214
OFFSHORE OIL DRILLING, PRODUCTION, OR WORKOVER FACILITY
POLLUTION PREVENTION EQGIPMENT AND SYSTEMS

Pollution I'revention Equipment:

Description Inspeetion Procedures Test Procedures

Supervizor's or

Inspechien Inspector’s
or Test Date Condition Action Taken Signature

Name of faality

Operator

B-17 CAltachmant ¢4, SIPCC 1'lan)



SPCC PLAN ATTACHMENT =5
OFFSHORE OII, DRILLING, PRODUCTION, OR WORKOVER FACILITY
WELL CONTROL SYSTEMS AND EQUIPMENT

List type{s) of suiface and subsurface well shut-in valves and desices used to mamtain control of
wells, showing (a) method of activation and contiol, and (b) description-

Method of Activation
Item and Contiol Description

Name of facihty

Operator

B-18 (Attachment #5, S1I'CC P'lan)
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Py To 2/i6/73

w54w.o SMpTH — EPA 2
W M. BLaee sriiP -EPAH

SPILL PREVENTION CONTROL AND £ .(+ (Aoy -~ ML
COUNTERMEASURE PLANS

The EPA requires a Spill Prevention and Counterwmeasure Plan {(SPCC). The
follcuing details the plan as required under Federal Regulationsa 40 CFR 112,

“011 Polluction Prevention'.

All oil storage or bulk use areas in the plant have been reviewed. The
following is the SPCC for each situation.

Environoental Manager, E. W. Sutton, is designated as sccountable for oil
spil) prevention, and will report necessary items to line wanagewent.

1. Scrap 041

Scrap or used lubricating oil, transformer oil, paint thinnars, etc., are
stored behind 28-3, Iin 55-gallon metal druma. Minor spillas are absorbed in
the ground. When some 1000 gallons of scrap oil is accumulated, it 1is
currently removed by Craigsville Distributing, Inc., and used to apray on
their coal piles at Chelyan, West Virginia.

Since the aggreyate storage is less than 1320 gallons [112.1(c}(2)], the pro-
visions of Section 112 do not apply. No further control is required; existing

control is adequate.
2. Transformers

There are 92 oil filled rronsformers im the plant with a total of 111,081
gallons of oil. Sizes range from 15 to 11,640 gallona. They are all provided
with electrical overload protection and, in the event of overpressure, have a
top relief valve. In the event of overpressure, top gasses are released, not
the oil. The larger transformers have continuous temperature mounitoring.

The transformers are under constant operator surveillance and & continuoua
Inapection and maintenance program. The transforpmer oil is checked annually
for dielectric strength.

In view of the construction of these units, their necessary upkeep, -and
conatant monitoring, no further oil spill protection {s required.

3. Carbon Disulfide Plant

The Carbon Disulfide Plant uses a kerosene-type absorption oil. 17,000 gallono
ie in T-302, the storage tank, and 4,000 gallons {s.circulating in the systew.
In early 1973 an Anerican Petroleum Institute (API) design oll-water separator
was put into service. The unit is 75 feet long, 11 feer wide, and 5 feet deop.
A skimmer is provided to pump collected oil back to a process tank. Curbs and
dikes in the oil~containing section of the plant insure that all spills drain
to the API tank.



Spill Prevention Control and Countermeasure Plan Page 2

3. Carbon Disulfide Plant, continued

The o0il storage tank and ofl pump are contained within an adequate concrete
dike area, which can be isclated.

01! is unloaded from a 7,000 gallon tank truck. The unloading statfon ares
is properly dlked and oil spills are pumped into the AP geparstor.

Al} equipment and tanks are under control of round-cthe-clock operators and
supervision. Repairs are made as required under 8 written work order syatem,

signed by the responsible supervisor.

The plant is fully fenced, and entrance gates guarded by watchmen. On evening
and midnight shifts the watchuen make hourly total plant parrols. The Carbon
Disulfide Plant has round-the-clock chemical operators, The chemical operators
continually monitor the entire oll system as part of thelr normal duties. A
high level alarm is provided on inlet of the APl separ-tor to alert the
operators of any unusual situation.

The facility has adequate lighting for bdoth the patrolling watchmen, and
in-plant operators.

All personnel are properly trained in the operation and maintenance of the
equipment. All unacrstand the operation of the equipment as {t is parc of a
continuocusly-operating chemtcal process aperating unit.

4. MHydrosen Peroraide Plant

The Hydrogen Peroxide Plant uses a kerosene-type work solution. 112,000 gallons
18 contained In storage tanks and 172,000 galleons is circulated within the
process. The main storage tank of 47,000 gallons 1s protected by an earthen
dike, secured with heavy crushed stone, with a valved off drain which 1s only
opened to drain iy accumuldated rainwater An unused extractor vessel in the
new process ared 1is used to storc an additional 35,000 gallons of ofl. A

2,000 gallon storage tank 1s located {n tne southwest corner of the process
area. The entire process area Is curbed and diked, so that any spills or
runoffs arc collected in a common draln sewer. This discharges to a 25,000
gallon retention tank. 01! collected in the retention tank is pumped back to
the process unit. Overflow water from the tank discharges to a fly ash
settling basin This discharge is clear, however any oil particles in the
discharge are retained by the absorbant fly ash particles. The water discharge
from the {1y ash basin is through an underflow weir to further prevent any oil

spillage.

The coollog system in this chemical process unit Is captive, recirculating -
through cooling towers. Any ofl leaks from heat exchangers are retained in
the cooling tuwer basins.

01! iy unloaded from tank cars in the process area. Any spills flow {nto the
collection system and are retained in the oil retention tank.
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4. Hydrogen Peroxide Plant, continued

All equipment and tanks are under control of round-the-clock operators and
supervigsion. Repairs are made as required under a8 written work order systeam,

signed by the responsible supervisor.

The plant is properly fenced, with the entrance gate guarded by cperators.

On evening and midnight shifts the operators make hourly total plant patrols.
The dydrogen Peroxide Plant has round-the-clock chemical operators. The
chemical operators continually moritor the entire oil system a3 part of their
normal duries.

A level alaro (red light) {s on the 25,000 gallon oll retention tank. It is
set to alert the operation when 1000 gallons of oil i3 in the tank.

The facility has adequate lighting for the patrolling in-plant operators.
All personnel are properly trained in the operation and maintenance of the
equipment. All understand the operation of the equipment as it is pare of a

continuously operating chemical process operating unit.

5. Bens Run 041 Storage Tank

Gas well No. 101 at Bens Run has a separator, and an oil storage tank con=-
talning 4200 gallons. The tank contains water and drip oll from the gas. We
plan to relocate this tank in the summer or fall of 1974. When relocated the
tank will be provided an earthen dike, a draln line and valve. The valve will
be locked in the closed position. It will be opened by supervision when
neceasary to drain off rainwater In the event of an oil spill, portable pumps
will be used to remove the oil. No pumping system will be provided.

The tank will be inspected periodically and repairs, {ncluding painting, will
be done as necessary.

The tank fs contained in a fenced ared, and is monitored daily. No lighting
is provided, as it is in a remote area.

Training requirements are minimal as operation of the tank Is under direct
supervision of management.

—— e e e e o —

Festus /1. Roaeber
EWSutton Registered Profesaional Eangineer
10-8-74 Certificate No. 4815




APPENDIX VIII

STATE AND LOCAL REFUSE PLANNING GUIDELINES
FOR FINANCIAL ASSISTANCE GRANTS

The obJectives of program guidelines are to assist state and local
governments in developing and implementating methods which are environ-
mentally sound for the collections, processing, and disposal of refuse
from all sources. The objectives are to be accomplished through Federal
financial and technical assistance to State and local authorities for

planning and 1mplementing programs.

Primary considerations for the State and Tocal planning and financial

assistance effort shall consider:

1.  The varying local, geologic, hydrologic, climatic, and other
circumstances under which different refuse practices are required

in order to insure the reasonable protection of the quality of the
ground and surface waters from leachate contamination, the reasonable
protection of the quality of the surface waters from surface runoff
contamination, and the reasonable protection of ambient air quality.

2. Characteristics and conditions of collection, storage, processing,
and disposal operating methods, techniques and practices, and

location of facilities where such operating methods, techniques,

and practices are conducted, taking 1nto account the nature of the

material to be disposed.

3. Methods for closing or upgrading open dumps for purposes of

eliminating potential health hazards.
4. Population density, distribution, and projected growth.

5. Geographic, geologic, climatic, and hydrologic characteristics.



6. The type and location of transportation.

7. The profile of industries.

8. The constituents and generation rates of refuse.

9. The political, economic, organizational, financial, and
management problems affecting comprehensive refuse management.

10. Types of resource recovery facilities and resource conserva-
tion systems which are appropriate.

Minimum Requirements for Approval of State and Local Plans
Submitted for Grant Financing

1. The plan shall identify a) the responsibilities of State or
local authorities in the implementation of the plan, b) the
distribution of Federal funds to the authorities responsible for
development and wmplementation of the plan, and c) the means for
coordinating planning and implementation under the plan.

2. The plan shall provide the establishment of new open dumps
within the jurisdictions and contain requirements that all refuse
originating in other jurisdictions shall be disposed of in sanitary
landfills or otherwise disposed of in an environmentaily sound

manner.

3. The plan shall provide for the closing or upgrading of all
existing open dumps within the State or local jurisdictions.

4, The plans shall provide for the establishment of such State or
local regulatory powers as may be necessary to implement the plan.



5. The plan shall provide for the disposal of refuse 1n sanitary
landfills or any combination of practices that may be necessary to
use or dispose of such waste in a manner that is environmentally
sound.

For purposes of complying with this plan, each State or 1ts desig-
nated local entity must provide for a minimum of one sanitary
landfill for each 2 million persons and one hazardous and/or in-
dustrial waste disposal site per state. As a minimum criterion for
a sanitary landfill or hazardous refuse disposal site, the site
must provide for a facility where there 1s no reasonable probability
of adverse effects on health or the environment from disposal of
refuse at such facility. Primary criteria for the classification
of a landf111 as "sanitary" shall be: a) adverse effects on
groundwater and surface water b) discouragement of scavengers c)
control of vectors d) a prohibition on open burning and e) periodic

soil covering of the site.

It 1s estimated that annual funding requirements for this program
will approximate N3,000,000 for states or their designated local
governments and agencies to conduct and update refuse planning

programs.
Grants for Equipment and Facilities

Local governments or their authorized representatives whose proposal
is covered by an approved plan are eligible for financial assistance
for the acquisition of equipment and facilities to be used 1n the
collection, processing and disposal of refuse. The primary types

of facilities and the related equipment eligible for funding in a
priority order are: 1) sanitary and hazardous or industrial
Tandf111s 2) collection of refuse 3) transfer points or stations

and 4) 1incinerators, composting or other resource recovery facilities

and efforts.



Eli1gible organizations for grant and technical assistance are
states, counties, cities, communities and interlocal government
agencies or authorities. Private and profit orientated organi-
zations are not eligible.

Criteria for award. The following criteria and points may be used
to select the projects:

1. Applicants ability to successfully manage 30
2. Applicants ability to fund continual operation 30
3. Need 15
4. Cost-benefit based on tons of refuse and citizens
served 15
Cost sharing by applicant 10

6. Fixed Basic Point additions

a) Landfills (general purpose) 30
b) Landfills (hazardous wastes) 40
c) Collection 20
d) Transfer stations 15
e) Incinerators, composters, other resource recovery

1nitiatives 5

Although the intent of this financial assistance 1s to provide capital
for equipment and facilities but not to provide funding for operating
costs, long-range contracts with the equipment manufacturer or his
designated supplier for maintenance of new equipment are eligible for
funding providing the supplier provides a performance bond.

Annual funding under this program will approximate N15,000,000 for
states and local governments or their designated agencies to
acquire equipment and facilities for refuse collection, processing
and disposal.



