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Watershed and Forest Management

Degradation of land environment is easily observed in the DIDP Area especially in
upland such as denudation of forest, soil erosion and others. They result from
inappropriate upland use such as cutting trees, kaingin (slash-and-burn), upland
farming, encroachment of squatters and settlers, and mining activitics.
Environmental problems of the land connect with the coastal area so that
consetvation of terrestrial environment coniributes to conservation of the coastal
environment.

Enhancement of slope protection

DENR promotes Sloping Agricultural Land Technology (SALT) originated from
Mindanao Baptist Rural Life Center. Although the SALT covers area below 18% of
slope, upland farmers practice it even above 18% of slope area. Slope Management
Areas and Slope Rehabilitation Area are proposed in Chapter 5. It is important that
slope management guidelines shouid be disseminated to people.

Monitoring for upland use

The large cultivated arca of upland is categorized into forest land. However setters

encroach into upland. Upland use should be monitored by LGUs for control of

illegal activities and occupancy.
Enhancement of CBFM and IFMA

DENR has watershed conservation and forest management programs such as
Community Based Forest Management (CBFM) and Industrial Forest Management
Agreement (IFMA) as timber production. These programs should be enforced
continuously in coordination with forest conservation and protected arca
management.

Ecological Watershed Rehabiiitation

Although the CBFM program includes watershed management, its major is
development of livelihood alternatives through gathering of forest products for
communities. If mono-tree is planted in the same area, harvesting time coincide.
Ecological watershed rehabilitation focuses on conservation and restoration of
ecosystem and water resources. A variety of indigenous tree species should be
planted within watershed area considering the transition of forest and structure of
forests. This will benefit the development of water resources through ensuring
quality and quantity of water resources rather than exploitation of forest products

Criteria to select sites for ecological watershed rehabilitation are the following:

- there are valuable fauna and flora to be conserved from ecological view point;
- there are water resource potentials; and .
- there are water demand.

Ecological watershed rehabilitation areas are not the same as strict protection areas.
These areas can be used for research, environmental education and training, and
recreation purposes. However, these areas should be conserved. It is possible that
activities within the carrying capacity and measurement activities are allowed. The
following activities are prohibited at adopted ecological watershed rehabilitation
areas:
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- logging,

- construction of new infrastructure excluding tracking routes for monitoring,
research and patrol, and

- establishment of large scale cultivated land.

Adopted areas for ecological watershed rehabilitation are implemented by the
following:

- reforestation,
- protective measurement of soil erosion, and
- construction of tracking routes for monitoring, patrol and recreational purposcs.

Ecological watershed rehabilitation sites are managed by LGUs and communities
with support from NGOs. Entrance fees may be collected from visitors. Collected
fees can be used to cover management cost.

Coastal Environmental Management

Coastal areas in the DIDP Area are important environmental components, which are
not properly used at present. It is difficult, however, to identify actual problems due
to lack of data and information. A coastal environmental management plan needs to
be prepared based on scientific data. The following are recommended:

- Enhancement of research and monitoring of coastal cnvironment,
- Integrated management planning of Davao Gulf,

- Strengthening of Davao Gulf Management Board and establishment of
Supporting Staff Office, - :

- Sustainable use of fishery resources, and
- Control of coastal use. _
Enhancement for research and monitoring of coastal environment

Workshop participants and newspapers report that there are environmental problems
on the coast of the DIDP Area such as heavy metal pollution, overfishing and others,
However, there is not enough data available for scientific evaluation and
formulation of a management plan. Especially Davao Gulf and Pujada Bay have
been used for various purposes, not only fishery but also establishment of
community, industry, tourisin and others. It is required that Davao Gulf and Pujada
Bay are researched and monitored for scientific assessment and management
planning. The following are proposed. '

Davao Guif Research and Mbnitoring

Davao Gulf is surrounded by Davao Oriental, Compostela Valley, Davao del Notte,
Davao Cily and Davao del Sur. Enhanced Davao Gulf Management Board and
Supporting Staff Office (proposed in the following section), should carry out
scientific research and monitoring, and establish database coordinating with
academe, DENR, DA and NGOs. ' ' :




Proposed subjects of rescarch are:

- physical circulation model in Davao Gulf,
- fishery resource assessment (enhanced fishery assessment by DA), and
- modeling on water quality.

Monitoring should cover:

- water quality including chemical and biological parameters,
- fishery resources including fish landing by species,

- coral reefs, seagrass bed,

- mangrove forest, and

- gedimentation,

. Pujada Bay research and monitoring

Pujada Bay is one of protected areas under NIPAS, and also used as fishing ground
and for industry and residential areas. However, there exist few scientific data
regarding coastal environmental management of the Bay. Data regarding marine
environment need to be collected and compiled for effective management.

Davao Oriental State College of Science and Technology, Mati, established in 1990
has Natural Science Department including marine biology. This state collage
opened recently so that there are not enough researchers and research equipment.
However, it can be made into a core center for research and monitoring of Pujada
Bay. It is recommendable that a Pujada Bay Research and Monitoring Core Center
be established belonging to Davao Oriental State College (Figure 30). Furthermore,
the collage’s skill of research will be developed through study of Pujada Bay, and
obtained data can also be used for education materials.

~ The Pujada Bay Research and Monitoring Core Center has the following functions:
- coordinate environmental surveys of Pujada Bay conducted by different agencies,
. conduct research and monitoring of coastal environment,

- develop environmental database which can be accessed from other academic and
central and local governments, '

- provide necessary data and information to governments for decision making
regarding coastal environmental management, and

- organize seminar and symposium for academe and citizen.
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Figure 30  Network of Pujada Bay Research and Mcnitering Core Center

Integrated management plan of Davao Guif

The existing Davao Gulf Management Program is not functioning because it is not a
concrete plan. © An Integrated Management Plan of Davao Gulf should be
formulated. This plan should cover not only coastal area but also watershed of
Davao Gulf. Because, coastal area is much affected by human activities.

Therefore, the coastal area and its watershed should be integrated. The following
are to be included in the Davao Gulf Integrated Management Plan:

- coastal zone management plan including delineation of coastal water zoning,
= shoreline use plan, .

- watershed management plan,

- area re-development plan in coastal zone of populated areas,

= lishery resources management plan, and

- alternative livelihood development plan for fishery communities.
Strengthening of Davao Gulf Management Board

Davao Gulf is surrounded by DIDP’s City and provinces. Davao Guif has various
problems such as pollution by wastewater from households and factories,
sedimentation, overfishing and illegal fishing and illegal occupants. In the future,
Davao Gulf may be affected more by other problems. Environmental problems of
Davao Guif are derived not only from coastal area itself but also from the land.
Integrated management is required including watershed of Davao Gulf and the
coastal area, '

Davao Gulf Management Board (DGMB) established in 1996 consists of central
and local governments. It can be said, however, that the Board is not functioning at
present. Strengthening of the Board and establishment of Supporting Staff Office
for the Board are recommended (Figure 31). DGMB should be enhanced in two
stages. First, formulation of a management plan and guidelines, and monitoring
will be carried out by the Board. Second, the Board should be re-established under
regulations for authorizing the Board. The Board should have the following
functions. :
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- formulate a Davao Guif Enviconmental Management Plan including coastal usc
and resources use,

- issue endorsement for development to LGUs,
- issue endorsement for Environmental Impact Assessment to DENR,
- provide management policy to central and local governments,

- coordinate coastal use including watershed and water arca based on the
Environmental Management Plan, and

- coordinate coastal use of neighboring provinces and municipalities.

The supporting Staff Office provides necessary environmental data and information
and technical advise to the Council for decision making. The Office will:

- implement environmental monitoring,

- disseminate and enlighten for people,

- evaluate development projects and programs, and

- monitor the implementation of the management plan.

Counciil Davao Gulf Management Board

Davao Gulf Management Board
Supporting Staff Office

Private
Sactor

Academic
Institutions

Central

LGUs
Governments .

NGOs
Figure 31 ' Proposed Davao Gulf Management Board
Sustainable use of fishery resources

According to fishery resources assessment, fishery resources have been depleted by
overfishing and destructive fishing. There are two approaches for sustainable use of
fishery resource as follows;

- to control fish catch based on Maximum Sustainable Yield (MSY), and
- to conserve habitats and spawning sites.

The former is attained by control of fishing 'gear', fishing methods and establishment
of fish catch quota. The latter includes establishment of fish sanctuaries as follows.

Fish sanctuaries are categorized into permanent fish sanctuary, seasonal sanctuary
and shifting sanctuary. . The Regional Office of DA aims to establish fish

~ sanctuaries covering 15% of total municipality water in the DIDP Area. Al present,

14 fish sanctuarics have already been established by municipal governments in
Davao Gulf (July 1998). Seasonal sanctuary and shifting sanctuary are
recommended in the DIDP Area. These should be established in line with the
concepts outlined below.
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Prohibited arcas are designated at spawning time. On conditions that spawning sites
can not be pin-pointed, a large area is to be seasonally designated as a fish sanctuary.
However, research is required.

Fishing grounds are divided into several sub-areas. These areas are used for fishing
and prohibited against fishing like a rotation of fishing. The sub-arcas after using as

fishing ground arc prohibited for several years. . Prohibited areas already
rehabilitated are used for fishing (Figure 32),

Shoreline

Prohibited lishing Using for fishing Using for fishing
Prohivited fishing Prohibiled fishing Using for fishing Using for fishing )
Using for fishing Prohibited fishing Prohibited fishing Using for fishing
Using for fishing Using for fishing Prohibited fishing

Figure 32  Concept of Shifting Fish Sahctuary

Boundaries of fish sanctuaries should be indicated by natural monuments and/or
installation of buoys. The following are very important in delineating boundaries:

- to build consensus of fisherman and other coastal usets,
= Lo announce location of boundary to people,

- to show concrete objectives of establishment (each sancluary should have
different objectives because of different conditions),

~ to formulate each management plan and guidelines, and

~ to show boundaries and markers of fish sanctuaries.

Control of coastal use

There are lots of inappropriate coastal uses. Settlers encroach upon the shore in
protected area and public land. Zoning of coastal use based on assessment is
required. People can not access the shore, which are occupied by beach resorts
under Foreshore Lease Contact with DENR. Area re-development approach 1s one
of solutions for coastal management in populated areas.

7.5.  Living Environment and Urban Environment Managem_ent

In this section, promotion of preventive pollution control and living environment
improvement are proposed. Appropriate solid wasle management systems are also
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proposed not only for pollution control but also for improvement of living
environment.

Promotion of preventive pollution control

Existing pollution problems in the DIDP Area are not serious yet, except in urban
area of Davao City at present. It is possible, however, that the environment will be
polluted by human activities in the near future.

Promotion of ihcreasing number of Pollution Control Officers

This will be for decreasing pollution at sources. The Pollution Control Office
(PCO) system was established under Amending Memorandum Circulation No. 1,
1981.  According to Memorandum Circulation, industrial, commercial and
manufacturing establishments and the private sector appoint PCO(s). A PCO
should monitor pollutants, supervise operation and maintenance of pollution control
facilities, and report to DENR. Appointment of PCO(s) should be promoted
through seminars and campaigns.

Incentives for pollation control

Incentives for pollution control should be given to the private sector. Incentives
may consist of tax rebates for pollution control device, subsidies for better

production processes, and technicat supports as well as penalties against violations

of environmental regulations.
Strengthening of monitoring

In the DIDP Area, lack of moniloring capability is major problems for pollution
control, because emission gasses and eflluent can not be controlled without
monitored data. DENR and LGUs should strengthen environmental monitoring

- capability in advance of facing serious pollution problems.

Integration of industrial plants

Some of industrial plants are located in inadequate areas; for example gold mining
processing factories are located in a community in Apokon. It is recommendable
that the same kinds of factories are integrated in the same site. It is expected that
wastewater treatment facilities, industrial waste treatment and disposal site and
other infrastructure can be used by factories in common because of scale merit.

“This matter is taken up in Economic Sector Report.

Polluter pay principle

The Conference on the Mindanao Summit on Sustainable Development, supported

by NEDA and UNDP, recommended in October 1997 that a polluter pays for

damages of environment and people as long term measures. Persons who generate
wastewater and emission gasses should have responsibilities of management and
observing regulations. They must pay for installation of pollution control device.

The Government should enforce regulations for pollution control.

Intlfodu_ction' of appropi‘iat_e solid waste management systems

LGUs have to establish solid waste management systems under Local Govemment

. Code,1991. Although LGUs have solid waste management systems, they can be

collapsed without reduction of wastes. Waste reduction requires supports from

- communities. Therefore, appropriate solid waste management requires team work
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of government and communities. Targets of solid waste management are shown in
Table 47.  An in-depth study for Davao Integrated Solid Waste Management
System Development is presented in Project Report.

Tahle 47 Existing Solid Waste Management System and Proposed Systemn
Sub-System __Existing Conditions - Proposed System
Collection and Haulage s door to door collection +  cstablishment of waste container
e dump track is dominant collection in high density area _
vehicle ¢ introduction of compactor car and
mini-dump track for urban arca
e cstablishment of transfer station
Inicrmediate Treatment non +  introduction of source separation
for recycling
. s promotion of composl
Final Disposal *  open dumping *  sanitary landfill
(3) Development of city parks

4

)
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There are only two city parks in Davao City. The total number and the per capita
area of city parks can be used as an index of living environmental quality. 1t is
possible that city park will be developed in urban area of Davao City.
Establishment of city parks should be considered at planning stage for new and re-
development area.

Beautification

There are living environmental problems such as scattered garbage, destroy of
public facilities, and ruined houses from viewpoint of landscape. The following are
recommended:

- development of tree lining streets,

- improvement of waste collection system,

- improvement of construction of sidewalk, and
- maintenance of drainage channels.

Natural disaster prevention

There are possibilities of natural disasters in the DIDP Area such as flood, landslide,
tornado, wave and tsunami, earthquake and volcanic activities. City and Provincials
Disaster Coordinating Councils formulated natural disaster prevention plans.
However, they are not based on scientific data. It is required that natural disaster
risk assessment be conducted and natural disaster prevention plans formulated based
on risk assessment especially for landslide, earthquake, and volcanic activities.

Protected Area Management

Although there are nine protected arcas managed by DENR in the DIDP Area, only
two protected areas, Mt. Apo Natural Park and Pujada Bay Protected
Landscape/Seascape, have been re-established under National Integrated Protected
Areas System (NIPAS). There are various management problems due to
encroachment of squatters and settlers, and manner of visitors. The following arc
required for appropriate management: '
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- Re-establishment of eight protected areas under NIPAS,
- Improvement of Protected Areas, and
- Bstablishment of Mt. Apo World Heritage Site.

Re-establishment of eight protected areas under NIPAS

There are ninc protected areas in the DIDP Arca. However, only two protected
areas have been re-established under the NIPAS. Seven protected arcas were
established before 1992 by former regulation. These protected areas, not yet
categorized as NIPAS protected areas are called Initial Components. It is required
that the following remaining seven protected areas are established as NIPAS
protected areas immediately:

- Proposed Mainit Hot Spring Protecied Landscape,

- Proposed Mabini Protected Landscape/Seascape,

- Proposed Babak Protected Landscape/Seascape,

- Proposed Malagos Protected Landscape,

- Proposed Mati Protected Landscape,

- Proposed Baganga Protected Landscape, and

- Proposed Baganga Bay Protected Landscape/Seascape .

At the same time, protected area management plans should be revised including re-
delineation of protected area boundaries based on actual situation. An Integrated
Protected Areas Fund can be formulated as a trust fund. Entrance fees can be
collected from visitors. The following process should be followed:

- national review and recommendation,
- presidential proclamation,

- congressional action, and

- demarcation of protected area.

Improvement of protected area

Protected area management facilities such as trekking route, signboards and others
arc not maintained or built in protected areas. Scattered garbages are found along
the trekking routes, in camping sites and observation sites. Scattered garbages bring
about ecological problems and destroy the scenery. The following are proposed.

Maintenance of trekking route

Some of trekking routes are not maintained so that they are unsafe for visitors.
Destroyed tracking routes give rise to deterioration of environment by erosion.

Es_tabli_shment of sign board

Protected areas provide teaching materials for environmental education. Proper
signboards serve not only for education purposes but also for safety. The
signboards include route maps, route directions and description boards and
boundary markers of protected area. The following are considered for natural
environmental conditions: materials, design, and location. '

Clean up protected areas
Thcr_e'are two approaches:
- collection of scattered garbages by volunteers

“Clean up protected area camping” is promoted led by DENR, DOT and NGOs
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- promotion of environmental awareness

The Protected Area Management Board (PAMB) guides “no thrown garbage and
bring back garbage home”

Authorized park guides

Visitors hire local people as guides who are authorized guide. Authorized park
guides are required for safety and promotion of environmental awareness aspects.
Requirements of a park guide include the following:

- knowledge of natural environment,

- knowledge of protected area,

~ gkill for environmental education,

- knowledge of first aid for accidents, and

- guide against unsuitable activities of visitors.

Establishment of Mt. Apo World Heritage Site

Mt. Apo Natural Park was established under NIPAS. Mt. Apo is the highest pedk
with 2938 m above mean sea a level in the Philippines, and has the watershed of 30
river systems. Thete are a variety of unique flora and fauna including flying lemur,
Philippine tarsier, Philippine deer, Philippine civet and others within Mt Apo
Natural Park. Purthermore, Mt. Apo Natural Park was adopted as ASEAN Heritage
Site at the Second ASEAN Ministerial Mceting at the Environment in 1984.

It is proposed that Mt. Apo Natural Park be nominated as a Natural Site of the
World Heritage by UNESCO. There are three Wold Heritage Sites in the
Philippine: the Baroque Churches of the Philippines, Tubbataha Reef and the Rice
Teiraces of the Philippines Cordilleras. Mi. Apo Natural Park can be evaluated as
valuable Natural Site of World Heritage Site. Criteria of Natural Heritage are;

- natural feature consisting of physical and biological formations. or such
formations, which are of outstanding universal value from the aesthetic or
scientific point of view,’

- geological and physmgraphical formations and precisely delineation areas which
constitute the habitat of threatened species of animals and plant of outstanding
universal value from the point of view of science or conservation, and

- natural sites or precisely delineation natural areas of outstanding universal value
from the point of view of science, conservation or natural beauty.

The nomination of Natural Heritage site will help to:

- protect and preserve ecosystem and society of indigenous cultural people,
~ inform environmental value of Mt. Apo to the world,

- increase appreciation of the environmental sxgmﬁcance of Mt. Apo, and

- obtain assistance for training staff in fundmg

However, the Philippine Government should hold the followmg responsibilities:

- Site maintenance is performed and financed by the Country, not by UNESCO;
and

- A World Heritage Center 1equnes regular momlormg 10 determine the quahty of
site maintenance
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The following process is to be followed:
1) Nomination dossier is officially submitted by the Philippines,
2) Assessment is made by technical experts who evaluate the dossier, and

3) The World Heritage Committee acis on the technical assessment and votes on the
site inscription.

Land Development and Management

DIDP strategy in land sector

Land development in the DIDP Area is constrained physically by the large portion
of land having large slopes, the dominance of highland/hillyland areas, and large
extent of land susceptible to erosion as described above. Some lands arc already
over-used by human activities. Water and land regimes are particularly interacting
in the DIDP Area through human interventions as exemplified by flooding and salt
water intrusion,  Land use conflicts are acute between agricultural and
urban/industrial uses in rapidly urbanizing arcas, and also between forest protection
and livelihood of upland communities. Ancestral domain claims add another
dimension to the land development and management in the DIDP Area.

More important land-related issues for the overall DIDP development are identified
as (1) rationalization of land use, (2) integrated land and water resources
management, (3) land tenure improvement, and (4) enforcement of land-related
laws and regulations. They are examined first in the light of the DIDP strategy.

The Internal Integration strategy calls for the restoration of sustainable production
capacity of land. = This involves more rational use of overused lands through
improved land management and enforcement of land-related laws and regulations.
Another condition of the strategy is to improve land tenure through establishing
ancestral domain claims and completing the CARP implementation.

Vitalization of livelihood of indigenous cultural communities and support to ARC’s
will expand and diversify the resource base, which will be an essential condition for
pursuing the Globalization Drive strategy. Resolution of land use conflicts between
agricultural and urban/industrial uses through proper land use planning is another
prerequisite for the Globalization Drive strategy. The High Tech — High Services
strategy in the land secior pursues high-grade urban land use for various services
and amenity facilities of which urban land use planning is again a prerequisite.

Land develbpinent strategies

Land dgvclopmcnt strategies for the DIDP Area are established corresponding to the
land-related issues identified above.

I.and use rationalization

Land resources in the DIDP Area are at present over-used in some areas and under-
used in some others. . Forestlands have been encroached upon by those seeking
livelihood opportunities. Improper farming practices including slash-and burn are
still undertaken in hilly land to highland areas. The rapid population growth is
applying ' increasing = pressure on land resources in urban and rural areas.
Rationalization of land use is a prerequisite for sustainable development of the
DIDP Area. '
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The following are important components of the land rationalization strategy.

A realistic and practical delineation of land use classification for
environmental management: namely, protection, conservation, and restoration
areas

As mentioned in the section of environmental management, more realistic and
practical delineation of areas for forest preservation, conservation and restoration
arcas should be undertaken. Iarge protected arcas may be reclassified partly into
conservation areas where limited and sustainable resources use may be allowed.
Conservation forest arcas could then be the main device to absorb the population
pressure on forest lands.

Introductmn of appropr:ate farming technology on slopes in uplands and
hillylands

Introduction of technology for appropriated farming practices on slope lands is
necessary to protect slopes in uplands and hillylands. Creation of livelihood as well
as protection of slopes by employing appropriate farming technology such as
contour farming and SALT should be undertaken through extension to upland
farmers.

Correction of land use on over-used land in agrlcultural areas to realize
suitable land use

Some lands are over-used, and conversely some others undér-used in terms of land
productivity. This will undermine the sustainability of the land. The mismatches in
agricultural land use should be corrected by conversion in accordance with land
suitability.

Land use conversion for crops on under»used land to maximize the
productw:ty

Some lands are still under-used vis-d-vis their productlwty To meet the food
security for increasing population as well as the DIDP’s economic growth, optimal
land use should be pursued to increase productivity of land.

Formulation and implementation of proper urban land use plans to prevent
indiscriminate land use conversion from agriculture to urban uses

Fundamental to the issues of land use conversion is the considerable increase in
population in the DIDP Area which has created an acute competition for the use of
land. The land suitable for urban uses is in most cases also suitable for agricultural
land; hence conflicts between uses of land. The DIDP Area will experience a rapid
urbanization, and some areas are designated as PAIC areas. Furthermore, the land
use conversion of agricultural land has a negative effect on the CARP promotion.
Therefore, a comprehensive land use plan should be formulated by municipality
based on inter-agencies coordination to avoid the_indiscrimihate conversion of
agricultural lands. '

Formulation and implementation of dlsaster-preventlve settlement plan

Various disaster prone areas exist in the DIDP Area such as areas of habitual
flooding, seismic risks, fauit line, erosion suqceptlblhty, riverbanks easement or
water intrusive coastal area. To prevent disaster damages, it is requlred to prcpare a
disaster preventive settlement plan. The plan would include:
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- Delineation of disaster prone area,

- Identification of people living in the area,

- Resettlement plan,

- Livelihood programs, and

- Resettlement housing program {government supported, or scil help)

The plan would be better at municipality level because people are more likely to
accept the relocation site close to where they live.

Integrated land and water resources management

Community-based resources management is a viable idea to be applied to the DIDP
development. To substantiate the idea, local capacities for land resources
management need to be enhanced, involving LGUs, NGOs and POs as well as local
people and communities.

The following are strategic elements for land resources management,
Establishment of base-line data en land resource and regular up-dating

Consistent inventory  data on land resources constitute the basis for land resource
management. Without figuring out the actual conditions of land resources, no
management plan can be made. The base data must be consistent. Even when there

“are land resource data, sometimes data from different sources are inconsistent with

each other, which hampers the correct judgment on the land resources. Regular up-
dating of the data is another requirement. The base-line data would be better if they
are stored in computer system with map information like GIS to help quick and

 precise data inquiry and retrieval. : '

Information and education campaign (IEC) to enhance awareness of local
people for sustainable land use and management

In land resource management, local people based management measures are
effective with the limited governmental capability like the lack of finance, the
limited number of personnel, etc. For this purpose, local people must understand
the importance of the fand resource management from the viewpoints of sustainable
development and resources use. '

Human resources development in land resource management

Comprehensive municipal land use plans should be the basis for land management.
Even though the land reclassification is under the authority of DAR, municipal
planning  offices prepare land use plans which become a basis for land use
conversion. Also, the municipal officials are in the best position to observe and
monitor what is happening within their community or neighborhoods, and cvaluate
them. To achieve better land use managemcnt, therefore, it is essential to develop
capability of municipal officers.

Comprehensive planning by municipality

Management of land resources is inherently related to water resources management.
Improper land use and management cause water related problems. A typical case is
deforestation and improper mining activities causing water pollution such as high

siltation and toxic chemicals and affecting even coastal and offshore environment.
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Comprehensive land use plans by municipality should build in watershed
management, and their implementation and monitoring should be coordinated with
neighboring municipalities through Municipal ENROs as recommended in the
section on environmental management,

Land tenure improvement

- CARP

As mentioned in the land use conversion, from land use plan view point,
formulation and implemeniation of comprehensive land use plans by municipality
backed by the land use ordinance is a must to reflect the DAR’s idea about the
CARP. This would provide the basis for the CARP promotion at the municipal
level.

Because the CADC areas are located in the forest arca and occupying a large area,
the management of the CADC areas in environmentally sound manner is critically
important. To manage the CADC land effectively, the following should be
addressed. ' -

1)} Establishment of clear rules on territorial matters between the IPs within CADC
areas and other bencficiaries of the other forest related project/programs within
the said CADC areas.

The CADC areas may ovellap with other forest related programs like CBFM, elc.

In fact, according to the interview with the person in charge of CADC Area of
Land Management Services, DENR, there is a conflict between the 1Ps and non-
1Ps in the Talaingod CADC arca. Though they are both supposed to be respected,
the reality will not go as expected. Therefore, further rules of CADC should be
established when the area overlaps with other forest related program/project areas.

2) Establishment of clear rules on the right of accessibility of outsiders/investors to
use/exploit resources within CADC areas '

In principle, outsiders are not allowed to enter the CADC area for resource use or
stay. However, with the approval of the tribal committee, the outsider can enter
to use the resources within the CADC area as long as their operation follows a
CADC management plan prepared as mandated by the IPRA. This possibility has
potentially both positive and negative implications. It may attract investments
from outside to maintain environment in a sustainable way and to create
livelihood such as agro-forestry use in the CADC arca. However, this type of
operation may undermine the empowerment of the IPs, and go against the
philosophy and principle of the IPRA, leading possibly to disintegration of IP
communities. Therefore, clear rules of the accessibility of outsiders must be
established. '

Law Enforcement

There are problems on environment or land uvse; there are laws and regulations to
the problems; and there are violators of the regulations. There are already listed
“What” in most cases; the issues is “How”. The strategy to this is strict
enforcement of regulations and laws related to the land use. This is rather a
prerequisite than strategy. To that end, the following would be raised:




1) Stiffer penalties, and
2) Enhancement of monitoring capacity in GOs, POs, and NGOs,
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Chapter 8 Projects and Programs for Environmental Management

A total of twenty-two projects and programs are proposed for environmental
management. They are listed in Table 48 classified by environmental management
component and issue. Some of them are composite projects or programs
comprising a few component projects. These projects and programs are described
below. Profiles of these projects and programs are contained in Project Report,

(1) LGU Environmental Management Capability Building Program (EN-1)

Environmental management is one of the areas suffering the most from shortages of

financial and administrative capacities after the devolution.  The

Environmental Capacity Building Program addresses this issue with the four
components: (1) establishment of an Environmental Training Center at the Institute
for Local Government Administration, (2) development of environmental
curriculum and education materials, (3) operation of training courses through
lectures and laboratory/field works, and {(4) publication of environmental

information and education materials.

(2) Environmental Information Center Project (EN-2)

The Environmental Information Center Project aims to provide more accurate and
comprehensive data and information on environmental conditions that would be
shared broadly for better environmental management. The center under DENR will
conduct field surveys to collect baseline data in cooperation with NGOs and

Barangay Environmental Managers also proposed.

(3) Environmental Co-Curriculum Development Project (EN-3)

The ‘Environmental Education Co-Curriculum Development Prbject is to develop
environmental curriculum for elementary and secondary schools combining
classroom instruction and field trips. The project is expected to enhance

environmental awareness of the future generation.

)] Broad-based Environmental Management and Dissemination Prog.ram (EN-4)

The Broad-based Environmental Management and Dissemination Program is also to

enhance the environmental awareness through mobilizing more people.

program includes the establishiment of barangay environmental manager system
(EN-4a), support program for environmental activities by boy/girl scouts and sea
scouts (EN-4b), and mobile environmental IEC (EN-4c). Barangay environmental
manages monitor environmental conditions of their respective barangays, and
function as interface between local governments and communities. The mobile IEC
system consists of audio visual equipment, wagon-type vehicles, development of

educational and publicity materials, and trained personnel.

) Urban Topographic Mapping Project_ (EN-5)

* The Urban Topographic Mapping Project is to provide large scale maps to be used
for land use planning, urban facility planning and other urban management purposes.

Maps of major urban centers will be prepared at scale of 1:2,000.

Environment - Project and Programs for Environmentai Management



(6)

M

8)

)

(10)

(11)

Upgraded Regional 1.and Use Mapping Project (EN-6)

The Upgraded Regional Land Use Mapping Project is to prepare updated land use
maps necessary for urban and regional planning. The project will cover the Davao
Metropolitan Area at scale of 1:4,000, and the entire DIDP Area at 1:100,000.

I.and Resource Data Base Development Project (EN-7)

The Land Resource Data Base Development Project aims to establish up-to-date
baseline data and maps for the environmental and land resources management. A
center will be established to collect and manage the data and information, and map
data may be stored in a GIS.

Comprehensive CADC-Forest Management Program (EN-S)

The Comprehensive CADC-Forest Management Program is to establish better
management organizations and formulate more effective Ancestral Domains
Management Plans (ADMPs). Existing conflicts in the classified forest area should
be resolved and a comprehensive forest management plan prepared at the regional
or the provincial level. This will involve re-classification of the forest land that has
been settled and/or cultivated into the A & D land, depending on the land suitability
or otherwise formulation of reforestation plan for such land. A task force may be
formed to preparc any ADMP in line with the forest management plan by
representatives of indigenous cultural communities, supporting NGOs, concerned
L.GUs and other stakeholders as well as DENR providing technical guidance. '

Cadastral Mapping and Land Information Systems Improvement Program
(EN-9)

The Cadastral Mapping and Land Information Systemns I'mprovement Program aims
to promote the modernization and computerization of tax system for improvement
of LGU financial ability. It is 1mpiemented for Davao City.

Integrated Watershed Management Program (EN-1()

The Integrated Watershed Management Program aims to restore and enhance
productive capacity of major river basins combining ecological watershed
rehabilitation (EN-10c) and structural measures such as multi-purpose dams, flood
control works and warning systems with reforestation to be planned and
implemented by community-based participatory approaches. Establishment of a
basin council is proposed to effect the coordination and management of each river
basin.

Upland Farming Model Villages Establishment Project-(EN-l 1)

~ The Upland Farming Model Villages Establishment PrOJec't is to promote proper

(12)

upland farming practices and also to enhance the livelihood of upland people.
Modeli villages may be identified in the area designated for slope rehabilitation to
demonstrate better farming practices through training, provision of seedlings of
forest trees and tree crops and necessary infrastructure. Model farming schemes
will be established for wider application subsequently. -

Comprehensive Davao Gulf Management Program (EN-12)

The Comprehensive Davao Gulf Management Pr ogram aims at effectmg integrated
management of coastal and marine resources of the Gulf through strengthening the
management functions and ensuring accountability of the Davao Guif Management




(13)

(14)

(15)

(16)

an

8

Board (DGMB). The DGMB membership should be enlarged to include academic
institutions, NGOs/POs and the private sector as well as concerned municipalities to
prepare a Davao Gulf Environmental Management Plan, enforce laws and
regulations through monitoring, coordinate rescarches, and establish more fish
sanctuaries.

Pujada Bay Environmental Research and Menitoring Center Project (EN-13)

The Pujada Bay Environmental Research and Monitoring Center Project is to
establish a center for research and monitoring on the environment of the Pujada Bay
— one of protected areas under the NIPAS, to develop database for environmental
management, and to establish a Pujada Bay Rescarch Network linking government
agencies such as DENR, DA and DOST, research institutes, .LGUs and NGOs.

Potlution Control Officers Promotion Program (EN-~14)

The Pollution Control Officers Promotion Program aims to increase the number of
Pollution Control Officers to be appointed by industrial and commercial
establishments as required by law. Seminars and campalgn will be conducted for
the purpose.

Davao City Integrated Waste Management System Development Project
(EN-15) '

The Davao City Integrated Solid Waste Management System Development Project
will be implemented in the near future starting with the urgent establishment of a
new landfill site (EN-15a). In the meantime, a master plan for solid waste
management in Davao City will be prepared to formulate projects to be
implemented in the medium to the long terms, covering intermediate treatment of
wastes such as composting, waste recycling, and environmental education and
institutions for solid waste management.

Solid Waste Management Model Sysfem Development Project (EN-16)

~The Solid Waste Management Model System Development Project is to establish

appropriate solid waste management system models for wide application in the
provinces of the DIDP Area. The project will promote intermediate treatment and
final disposal by sanitary landfill. Community-based Waste Coliection and
Management (EN-16a) may be an important component of some models.

Natural Disaster Assessment and Prevention Project (EN-17)

The Natural Disaster Assessment and Prevention Project is to assess possibility and

risks of various natural disasters and to formulate a Natural Disasters Prevention
Plan.

Environmental Health Research Center Project (EN-18)

The Environmental Health Research Center Project is to establish a regional
research and training institutions attached to a provincial health office or medical
school to carry out chemical analyses, epidemiological survey and training for

~ environmental health control. It will be a joint undertaking with DENR and other

related agencies implementing environmental health control projects.

Environment - Project and Programs for Environmental Management 8-3



(19)

(20)

(21}

(22)

sludge Treatment and Energy Recovery Project (XN-19)

The Sludge Treatment and Energy Recovery Project is to treat sjudge to be
penerated from wastewater treatment plants and seplic tanks and 1o recover the
energy to be generated through the sludge treatment. It will be implemented in
steps as the wastewater treatment plants are expanded.

Mit. Apo World Heritage Fstablishment Projeet (IKN-20)

Fhe Mt Apo World Tleritage Establishment Project is a symbolic project to
establish the World Heritage under UNESCO. The project will help 1o protect the
Mt Apo National Park from further encroachment, preserving also the sacred land
for indigenous cultural peoples and the habitat of the endangered Philippine Eagles.

NIPAS Protected Area Re-establishment Project (KN-21)

The NIPAS Protected Arcas Re-establishument Project aims (o re-cstablish seven
arcas called Initial Components as NIPAS protected areas. The project will prepare
revised protected arca management plans for the purpose.

Strategic Agricultural and Fishery Development Zone (SAFDZ) Promotion
Program (16N-22)

The SAFDZ Promotion Program is implemented to satisfy the mandate of Republic
Act No. 7160 to identily arcas within the Network of Arcas for Agriculiural and
Agro-Industriial - Development  National  for  production, agro-processing — and
marketing activities in order to modernize the agriculture and the lishery sectors in
an environmentally and socio-culturally sound manner. Land use plans and zoning
ordinances shall be prepared for all cities and municipalitics, incorporating the
SAFDZ.
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Appendix 1;  Criteria for Evaluation in LMU
A. Evaluation of Soil Rooting Conditions

A.1 Soil quality no.1: Sufficient soil depth for root growth and development

Bffective Seil Depih (cm) :

CRITERIA Lowland Rice Upland Crops Qrchard Pasture RATING
Deep >=50 >= 00 >=100 >=50 Class |
Moderatcly deep 50-25 100-50 100-50 50-25 Class 2
Shatlow 25-15 50-23 50-25 25-15 Class 3
Very shallow <15 <25 <25 <15 Class 4

A.2 Soil quality no.2: Ease of seed germination and root penetration

A.2.1  Optimal Range

Soil Penetrometer Reading : Optimal Bulk Density (Landon, 1984)
< § mm Soil Textural Group Bulk Density
8-22mm Clays, silty clays, sandy clays 1.08 - 1.30
> 22 mm Clay loains, sandy clay loams 1.00 - 1.60
Silt loams, silty clay loams, loams 1.34 - 1.51
Sandy loams, loamy sand 1,20 -1.80
Sand 1.67-1.90
Main range, uncultivated uncompact 1.10 - 1.40
Recently cultivated soils 0.90 - 1.60

A.2.2  Range for ease of seed germination and root penetration

Depth of topsoil (cm} Soil structure of sub-surface
: . Upland Compaction/Hardness fhorizon within 50 cm below
CRITERIA  |Lowland area crops Orchard  [Pasture Jor Bulk Density ihe surface Rating

Ease for roo! >=15 >=25 »=25 »=15 {Within optimal range |Strong to moderate Class 1
penetration (deep) (deep) (deep) (deep) Weak and single grain Class |
] : __[Massive : Class 2
Oultside optimal range |Strong to moderate Class 2
Weak and single geain Class 2
Massive Class 3
Muderate for root 1510 25-15 25-15 §5 - 10 " |Within optimal range {Strong to moderate Class 1
penetration {moderately {{moderately |(moderate {moderatel Weak and single grain Class 2
deep) decp) Iy deep) | v deep) Massive Class 3
Outside optimal range{Strong to modorate Class 2
Weak and single grain Class 3
Massive Class 3
Difficult for root <10 . <«ls <15 <10  (Within optimal range |Strong to moderate Class 2
penetration (shatlow) (shallow) | (shallow) | {shallow) : Weak and single prain Class 3
] Massive Class 3
Outside optimal range |Strong to moderate Class 3
Weak and single grain Class 3
Massive Class 4

A.3 Rating soil rooting conditions

The class rating of soil rooting conditions is decided by the lower class between soil qualities
Aland A2 -

Environment — Annex 1: Criteria for Evaluation in LMU A -1



B. Evaluation of Soil Moisture

B.1 Soil quality no.3: Low risk from over wetness

Risk of Overwetness

Topography/Landform Soil Texture Lowland ricc | Upland crops Oschard Pasture
Deltas, oxbow lakes, swamps, marshes, lakejloamy sand to clay ’ Class 2 Class 4 Class 4 Class 4
margins, back-swamps, flood plains, infilled
valleys
River lcvees, alluvial fans, footslopes, afluvialisandy loam to clay loam Class | Class 2 Class 2 Class 2
tereaces, beach ridges
River levees, ailuvial fans, footslopes, alfuvialiclay Class 1 Class 3 Class 3 Class 3
terraces, beach sidges
Plateaus loamy sand 1o clay Class 1 Class 1 Class | Class |
Hills/mountains; all arcas loamy sand to clay Clags | Class i Class 1 Class |
B.2 Soil quality no.4: Low risk from water stress or drought condition

Risk of Drought

Topegraphy/Landform Soil Texture Lowland rice Upland crops Orchard Pasture
Deltas, oxbow lakes, swamps, marshes, lake|Clay loam to clay Class | Class | Class 1 Class 1
Inargins, back-swamps, flovd plains, infilled :
vialleys :
Deltas, oxbow lakes, swamps, marshes, lake|Loamy sand, sandy loam Class 2 Class 2 Class 3 Class 2
margins, back-swamps, flood plains, infilled
valleys
River levees, alluvial fans, fooislopes, alluvialfClay loam to clay Class i Class | Class | Class 1
{erraces, beach fdges
River levees, alluvial fans, footslopes, alluvialiloamy sand to sandy
teiraces, beach ridges toam
Platcaus loamy sand to sandy Class 3 Class 3 Class 3 Class 3

loam ’
Platcaus clay loam to clay Class 2 Class 1 Class Class 1
Hills/mountains; all areas >8% slope loamy sand 1o sandy ~ Class 3 Class 3 Class 3 Class 3
: : loam : :

Hills/mountains; all arcas >8% slope clay loam to clay Class 2 - Class 2 Class 2

B.3 Rating soil moisture

Class 2

The class rating for soil moisture is decided by the lower class between the soil qualities B.1

and B.2.




C. Evaluation of soil fertility

C.1 Soil quality no.5: Capacity for nutrient renewal

Organic matter content {%) of
Depth of topsoil (cm) topsuil Lowland Rice Upland Crops Orchard Pasture
>=15 Deep >=10 Very high Class | Class | Class | Class |
10-5 High Class 1 Class | Class | Chass |
5-3 Medium Class | Class § Class 1 Class |
3.1 Low Class 2 Class 2 Class 2 Class 2
<l Very low Class 3 Class 3 Class 3 Class 3
I15- 10 Mcdium >=10 Very high Class | Class | Class | Class |
10-5 High Class | Class | Class 1 Class 1
5-3 Medium Class 2 Class 2 Class 2 Class 2
3-1 Low Class 3 Class 3 Class 3 Class 3
<l Very low Class 3 ‘Class 3 Class 3 Class 3
< 10 Shallow >=10 Very high Class 2 Class 2 Class 2 Class 2
10-5 High Class 2 Class 2 Class 2 Class 2
5-3 Medium Class 3 Class 3 Class 3 Class 3
3-1 Low Class 3 Class 3 Class 3 Class 3
<1 Very low Class 3 Class 3 Class 3 Class 3
C.2 Soil quality no.6: Availability of the crop nutrients in the topsoil
] Exch. K Exch. Mg Exch. Ca
Avail, P (Olsen, -1 R 8 %BSP
Criteria Total N {%) ppm) (cmol kg ) (cmol kg ) (cmol kg ) (NH40AC)
Very high >=1,0 >=25 >=(.60 >=4.00 >=10.0 >=100
High 1.0-0.5 25 - 5 0.60 - 0,40 4.00-1§.20 10,0 -7.0 100 - 75
Medium 0.5-03 15-10 0.40 - 0.25 1.20 - 0,50 7.0-40 75 - 50
Low 03-062 10-5 0,25 - 0.15 0.50 - 0.25 4.0-2.0 50-20
Very low <0.2 <5 <0.15 <().25 <2.0 <20
C2.1  The sub-rating of C.2 nutrient availability of top soil is determined by the frequency
of occurrence.
Freguency of accurrence (3 of 6 criteria*)
Very high to high 5 4 4131313 |212¢41 1jojoelof|2]2§1! i i glo
Medium o 1 ofli1lztolsl2]4f{als|afjsjofr|oe}j2]1]2]0
Low to very low 0 0 1 tlol21o0l1]Jot1lol 1 j2E3]214]213)31}5
Lowland Rice - Class 1 Class 2 Class 3
Upland Crops Class 1 Class 2 Class 3
Qrchard Class | Class 2 Class 3
Pasture Class | Class 2 Class 3

C.3 Soil quality

no.7: High inherent fertility for sustainability of long term 'cmp

production
CEC of lopsoil .
: . -1 % P! retention of topsoil pH(1:1 HaO) of subsurlace
CRITERIA NH40Ac (cmot kg ) {Blakemore) horizons within 50 cm
High >=20 <55 7.0-35.5
Medium 2010 85 - 55 8.5-7.0:55-45
Low <10 >=85 >=8.5; <4.5

Environment —~ Annex 1: Criteria for Evaluationin LMU  A-3




C.3.1  The sub-rating of C.3 inherent fertility is determined by the frequency of occurrence

Frequency of acewrrence

High 3 2 i 2 | 0 | 0 1] 0
Medium 0 i 2 i] I 3 0 2 { 0
Low 0 0 0 1 I { 2 I 2 3
Lowland Rice Class ¢ Class 2 Class 3 )
Upland Crops Class | Class 2 - Class 3

Orchard Class [ Class 2 Class 3

Pasture Class | Class 2 Class 3

C4 Soil quality no.8: Absence of soil fertility constraints
CA.1  Rating of topsoil pH (1:1, H,0)

Topsoil pH Criteria Rating
7.0-55 Medium Class |
8.5-7.0,55-4.5 High, Low - Class 2
85-88:45-4.0 Very high, very low Class 3
>=§.8; <4.0 Very high, very low Class 4
C.4.2  Rating of electrical conductivity (EC)
EC of topsoil
-1 Total Salt )
{mScm ) as %o NaCl - Criteria Rating
<4 - <0.15 : Medium ) Class |
4-8 0.15 - 0.35 High, Low ) Class 2
8-15 0.35 - 0.65 Very high, very low Class 3
> 15 >=0.65 Very high, very low Class 4

C.4.3  Rating for depth of the upper boundary of organic horrzons or layers having
more than 25 centimeter thickness

Depth of orgaiic layers (cm) : : Rating

None, >=50 None or deep . Class 1
50-25 Moderately deep ) Class 2

- 10 - : Shalfow - Class 3

< 0 Very shallow Class 4

C4.4  Rating for C.4 - absence of soil fertility constraints

The rating of the absence of soil fertility constraints is decided by thc lowest class rating
among the three soil characteristics of pH, EC, and depth of organic horizen.

C.5  Rating of soil fertility

The class rating for soil fertility is determined by the lowest class among the soil qualities:
C.1 (nutrient renewal), C.2 (nutrient availability), C.3 (inherent ferullty) and C.4 (absence of
fertility constraints)




D. Evaluation of soil workability

D.1 Soil quality no.9: Ease of plowing (for upland soils) or puddling (lowland soils)

D.1.1  Ease of plowing (upland soils)

Criteria of workalilily Consistence when moist Stickiness Texmie
Fagy loose, very friable and friable Non-sticky and slightly sticky |S, 1.8, SL
Moderate Firm Sticky SCL, L, Sil., Si
Difficult Yery firm and extremely finn Very slicky SC, CL, SiCL, SiC, C

D.1.1.a Rating for ease of plowing

Frequency of occurence
Hasy 3 2 I 2 i 0 | 0 0 0
Medium 0 { 2 0 1 3 0 2 1 0
Difficult -0 0 0 ! I 0 2 1 2
Upland Crops Class 1 Class 2 Class 3
Orchard Class | Class 2 Class 3
Paslure Class | Class 2 Class 3
D.1.2  Ease of puddling (lowland rice soils)

In lowland soil, the soil workability does not matter because the land for transplanting rice
seedling is prepared by plowing in standing water (or by puddling the soil). The separation of
the lowland rice soil from the upland crops is considered so as not to downgrade clayey soil
in lowland rice production which is a negative factor in assessing case of plowing in the
uplands.

D.2 Soil quality no.10: Absence of impediments to cultivation

Criteria of workabilily Fragment content of topsoil {%) Lowland Rice | Upland Crops Qrchard Pasture
Easy ] <5 None to few Class 1 Class | Class 1 Class |
Moderate 5-15 Comnion Class 2 Class 2 Class 2 Class 2
Difficult »=15 Many to dominant Class 3 Class 3 Class 3 Class 3

D.3 Rating soil workability

The class rating for soil workability is decided by the lower class between soil qualities .1
and D.2

Environment — Annex 1: Criteria for Evaluationin LMU A-5



K. Evaluation of soil hazards
E.1 Soil quality no.11: Absence of erosion hazards
(determined either by slope map or by erosion hazard map)

E Ll Using slope map

Slope (%) Lowland Rice Upland Crops Orchard Pasture
<3 Flat (o gently sloping - Class 1 Class 1 Class 1 Class i
3-8  |Gently sloping to sloping Class 2 Class | Class 1 Class |
§ - 18 IStrongly sloping to steep Class 3 Class 2 Class 2 Class 2
18 - 30 [Moderately steep Class 3 Class 3 Class 3 Class 3
>=30 |Steep to very sicep Class 4 Class 4 Class 4 Class 4

L.1.2  Using efosion map

Degree of erosion Lowland Rice Upland Crop! - Orchard Pasture
None ' Class | Class 1 - Class 1 Class |
Slight Class 2 Class 2 Class | Class 1
Moderale Class 3 Class 3 Class 2 Class 2
Severe : Class 4 Class 4 Class 3 Class 3

E2 Soil quality no. 12: Absence bf flooding hazards (determined by flooding map)

Degree of erosion Lowland Rice Upland Crops Orchard . : Pasture
None to slight Class | Class | Class 1 Class |
Moderate Class 2 Class 2 Class 2 Class 2
Severe Class 3 Class 3 Class 3 - Class 3
Very severe Class 4 Class 4 : Class4 - : " Class 4

E.3 Rating soil hazards

The class rating for soil hazards is decided by the lower class between soi qhalitics E.l
{erosion hazard) and E.2 (flooding hazard)




F.  Final expression of Soil Productivity Capability Classification

F.1 Detailed expression (sample classification of a sample SMU)

Crop groups Class |A-A.1LA2 |IB-B.1,B2 |C-C1,C2,C3C4 D-DI,D2 |E-EILE2
Lowland rice 3 1-1,1 2 - 3-1,2.3 3 2-1,2 3-3, 1
Upland crops 3 1-1, 1 2-1,2 3-1,2, 3,3 2-1,2 3-3,1
Orchard 3 1-14,1 1-1, 1 3.1,2,3 3 1-1, i 3-31
Pasture 3 i-1,1 1- 1,1 3-10,2,3,3 2-1,2 3-3, 1

F.2 Simplified formula (same sample classification)

Crop Groups SPCC Raging
Lowland rice 3CE2ZBD1A
Upland crops 3CE2BDIA
Orchard 3CE1ABD
Pasture ICE2DIAB

F.3 Quantitative Rating

Mr. Lapis, the proponent, discussed thoroughly the concept of quantitative ranking of soil
pedons separately under Chapter 3. The formula is as follows: Soil Productivity Capability
Score = 100 - FL where B = 100/BC, B is the number of evaluation components considered,
C is the number of classes of criteria minus one, necessarily starting from zero for pedons
with no limitation, and L is the summation of the limitation class index of the criteria.
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Appendix 2:  SMU Capability Class

Capabitity Class

- Soil Taxonomy Paddy Othsrs
Typic Tropofibrists 3 4
Hapludults-Rhodudults-Dystropepts Association 4 4
Typic Paleudults 2 4
Hapludults-Dystropepts-Eutropepts Association 4 4
Rendolis-Eutropepts Association 2 3
Vertic Epiaquaifs ' 2 3
Aquiq Hapludalfs 4 4
Typic Hapludalfs 3 3
Aerig Tropaguepts 2 3
Aquiq Eutropepts 3 3
Fluventic Eutropepts 3 4
Typic Eutropepts 4 4
Eutropepts - Hapludalfs Association 2 3
Eutropepts - Troporthents Association 2 2
Typic Hydraguents 2 -2
Typic Psammaquents 2 3
Typic Tropopsamments 3 3
Lithic Troporthents ' 2 2
Tropotthents - Eutropepts - Hapiudalfs Association 3 3
Riverwash 2 3
Escarpments 2 2
Unclassified . 2 3
Source: JICA Study Team




Appendix 3: Tables of Land Capability Class by Land Management Unit
Table A Land Capability by LMU in Agricultural Use {Lowiand paddy)

Class kot lowland paidy
LML [Dascription of LMU : Davao Provincg | Davao Gity avao del Sur | Bavag Ordental |
No. | affiv] MU | Class | LU | Class | IMU | Class | LU | Class
1 Active tidal flats, daveloped {fishpond, satthed) X iE ¥ 4E X 4
2 Acliva tidat fiats, natural (mangrove/nipa) X 4E x 4E X 4
3 Swamps {Tree ypo) ¥ AE
4 Marshes {Girassy type) * AE x 4E X 4
3 Lake X 4 X 4
8 Baach ridpes and swales x 1 2B X 2B x 2
%l J !mmd altuvial plalne, nona to slight flooding % 2E X 1 ¥ ]
9| K _1Broed ativdal plains, moderata Nooding x 3g X 2BE
9| L |Broad aliinal plains, severa Ronding X 4iE
b:] Broad alinvial plains {width » S00m) X 1 x 1 X 1
199 Founed/oRd tida! flats X 2E X 2 % 2E x 2
11 River lgveas X 2
12] T _|Lower river 1eracet, moderalely ergded X 9E
12 Lower river lemaces x 2B X 28E % 35 X 3
i3 Upoer siver temaces X o x 1 X 28 X 2
54 Inter-hitl foint plaing x ZAB
16].._ infilladdocalized vallays X 4
17] H |nland/sreanvenciosed vateys, watll drained % 2
17 Enlapdiskepinenclosed valiays X 2E 3 2
18] A |Collu-aliuvial fans, shatlow solis x K
1 Loly-alindal fang i x 2B X 3 X 2
19! Narrow-aliuvial plains fwidih < 500 ) X 1 X 1
27 Low pledmon (plalnffootsippe, volcanic hilis) X 2
48 Residual lercaces, level to gently sioping . X 1
. 49| [Fesidual lerraces, sloping to undulating . X 28
| 50} [Residual terraces, unditatiog 1o rolling X 28
55| O lLower foolstops, {volcanic hilts or mountains), undulating 10 rot X 2z X 28
a1 Lower tootsfopa, {voleanic hills or motntains) N X 1 b3 2B
53] A JUpoer locisiopa, (volcanke/pyrociastic hills of mountalns) shatlow soiy L3 2
5 AD U, {ouislops, (volcanicipyroclastic hills or mountatns) shallow s0ds unduiating lo rofing X 28
gl 8_{Unpar foolslops, {voicanicipyrociashc hills or mouctains} moderatety deep solls ¥ 2
© liimestons f karst pialns, kower terraces, undidating to rofing L4 2B ¥ 2
62] ST |Limestonal kars) plalns, lowar temaces, shohtly o modaeatoty dissacted : X 2
62 Limesione / karsl plalits, kowst TefTaces X 1 X 1 X 1
&3] O |Uimesions / karsl platns, tpper letraces, uydulating 1o rofling . x 3
L 830 |Umestona f karst plains, upper lefiaces X 2
| 85! O |Limestone il {high retiel), undeating to roliing j x a
§5 Limestone hil {high relief} . X 2
66! O lLow Smeslons hifls, undulating lo ralling x 2A8. X 28 X 2 X =<
Gﬁf S0 [Low imesiond hills dissocted, undutating to roli ¥ 34
i 861 _|iow limastons hifls, unduiating io rolting X 28 X 3
&7 Kars! plateau with Isolated, undulating to toling x 3
L _88[ _|Shale/sandstone piateau . ; 4 2
76f O |Low shale/sandstons hifls, vndulating lo ralling X .2 X 2
76| TO [Low shale/sandstons Hils, moderately dissacted, undulating to roling X 28 X 20
76| U | Low shale/sandsions hills, severety dissécted, yndulating to rofling b4 28 X 2
15 Low shatefsandslons hiils X 2B
77} © HLow conglomenatic his, undulating lo roling x 3 X ® x 3
79 Low basalic hits : : X 2
O |iow nic ! x hiifs roli - X 28 X 2
80 [SDOLow ric X h¥s, sl E cowrss taxtured soi, undulating 1o rofing : x 38
.1} Low nic compiex hiis - X 2
SO L iBG hilts, %o rpling % 2 x 2 x 2
Caefsoliow ammmmmmmm = | 2
82| TO|Low andesitic hils, moderatety dissacied, undulating 1o roling X 2
VO JLow andesltic hills, severaty M!w, ur:duaLnn rolng b4 2B _ b4 2 % 2
O {klowmela hits, undulati X 3
11118 [Hign __MH_H&M Y| @
111 High ¥mestone hils - : X 28 X 2AB X 2 X 2
i 112] ST |High shale/sandsions hils, sighl to moderately dissected X 2
~ [ 112] T |High shale/sandstons hils, moderaledy dissected - X 3 X i3
112| U [High shale/sandsiono hifs, sevarely dissected X 4 x 2 X 2A8
112 High shale/sandsione Wi . x 2 X 2 X 2 X 2
1131 U High conglomeratic hits, severaly dissacted N . )4 4
13 High congiamaratic hisls X L] X Fi:] X <]
| 115] SD|High basatiic hits, slightly dissecied, coarse textured sol P 3 % 3
115! TO | High besattic hills, moderately dissaciad, sieep X 28
{ 116] UR| High basaltic hits, soversty dissectad, yecy slem x_1 2AB
| 115| _{High basaltic bty x 2 X 2 x 2
137 TO | Hich volcanic complayx hilts, moderalely dissected, steep soM X JAB
1171 UR [ High yolcanic ¢ hiks, severety disseciad, vory steop soll - X 4
117 lighy yokeank; compigx hilks x 3 x 248 x 3
118 igh LiTabasic hils X 3.
118, High volcanic saalomenle hils i x 3A % 2
L §20 High dhoritic hifts x 3.
424 High volcanke hilis ) % 3
128 | High meta-ock tomplox hits X 2 X 3
140 ntermountakn vekeys X
| 153 Mela-ock plateau X_ LLY X 3A X 4
| 156] 57 Sh&umnmw__w__.m'wﬂm% x L1
| 156] T |Shalalsandstone meurtaing, mogeralsty dissectpd x a8
156 Shala/sandstone mountais x - 4 x ZAB X 4
181 High mota-volcanic mounising X A
163 |Basatie maunaing x ZAB x 2A8 H 2 X L]
184 Andeshic mounlains X 4
185 Uhrabasic mouniaing - - X 2A8 X 2 x 4
[ 166] | Diorkic mountaing . X 4 x 4
| 187] T | Aggiomeratic hiMs, modaralely dusacted x 2 X 2 3 8
167] TO| Agglomesatic hills, moderstely dissecied, siesp X A X 3
187} U_tAggiomeratic hilks, seversly dissected X 4 x x 4
167 Acometatic hils X £ -
| 188] _{Complox wolcanic Mourksing L3 3 X 34 x 4
170 Volcanic cones, non-ackve . . X 4 X A4
| 100! |Boitiup sreasirben area | X 4 X 4 X 4 X 4
. T T .. X 4
romm "

Source: JCA Suxdy Tewn
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Tabie B Land Capability by LMU in Agriculturai (Upland crops)

G lot nd crop
LML Daseription of LU Davag Provinca)  Davao Gy Davas dol Sue | Davag Orental
No__| gtfisg LMU | Class | AMU | Ciase | 13U | Ciass § EMU | Class
1 Aclve tdal fists) developed {fishpond, salibad) X 4BE X 4E X 4
2 Acttve fidat Bals, natural (rmangroye/nipa) X 4BE X AE X 4
3 Swamgs {Tree typs) x 4BE
4 Marshas (Grassy tyoa) % 4BE X 4E ¥ 4
5 Laks X 4 X 4
B Beach ridoas and swales X 248 % 2AB X 2
9! J [Broad ailuvia! plains, none 1o slight fooding X 2BE X 2 X n
9|_¥ tBroad alluvial plalns, modarale floeding X 30E X 2BE
| 8] L iBroad alluvial plains, sgvats fvoding X 4E
a Broad allyvial plalng twidth > 500} X 28 3 28 % 2
110 Fortnar/old bida! fials b3 2AE 3 2 X ZAE x 2
1 Rivor lavegs ] 2
12| T |Lower ever tenacos, moderalety eroded 3 3E
iz Lower fiver Lanacss % aB X 2BE X 38 x 3
13 Upner fivar tetzaces 3 28 x 38 X 248 X z
14 Inster- hill edni plains X 28
16 Infikadtocalized vallays . X L)
171 H_|Intand/streamvanclosed valeys, vwell dralped X 3
17 Iniznd/streamenclosed vallays X 4E X 4
18f A |Coll-gliuvial lans, shatlow soils X 4
18 Cotiu-glluvial [ans X 28 X 2A ® 2
1] Narrow-atiuvial plalas (width < §00 mi X 1 X, h]
27 Low pladmon {plalnfipatstonse, vokeanic biilsy X 1

. 48|  IRaesidusl terraces, laval te genlly soplng * 1]
49] _|RAasidual terraces, sleping lo uindulating x 2AR
50 Rosidual tenaces, undulating to rotling X 2AB
511 O |Lower foots) {valcark Hills or mountalash, uiutating lo roling X Z X ZhB
51 Lower lootslope, {volcank hills of mountains) X an x 2A8
53] A |Upper icotslope, {volcanie/myroclasie hilts or mouniains) shallow solls X z
53¢ AC | Upper tootslops, {volcaniclpyroelasbe hifis 02 mountains} shaliow sols undulating to rofling X 38
53] B |Uppet Jootslopa, {volcaricipyroctastic hills or mounlains) mederately deep solis x 2

1..62: O ILimasions / karsi plaing, lowar teraces, undutating to rolling x 34 x 3

- 621 ST [Limesinne/ kars! plains, lowar leniaces, slightly Lo inoderately dissected x 2

| 62 Limestone f karst plalns, lower jerraces X 2 x 24 X 2
3] 0, [Limwslone / karst plains, upper 1erraces, wdulating te rolling X 3
63 Limestone / karst plains, uoper 1eiraces X 2
65] O [Limestono hill {high ratig), undulating 1o rofling X 3
&5 Limasione hill (high retisf, . . X 2

661 O |Low limestons hifls, emdutating to roliing X 2AB X B X 2 % 2
£5] SO [Low limestota hills, stightly disteclnd, undulating ta rolling X 288
65 Low limastona ks, unduialing 1o 1oliing X A0 x 2
&7 Karst platsau with Isolated, unditating to solling X 3
L] Shate/sandsions plaleau X 2
76| O Low shale/sandstone hills, undulating to robi X 2 X 2

78! 70 [Low shate/sandslong hifls, modaralaly disserted, undulating 1o rofling X 2AB X 28

78} UD |Low shale’sandslone hitis severely disyacied, undutaling to refing x 2AB X 2

i} Low shalefsandsione hitls x 28 :

771 O |Low conglomeratis hils, undulating 1o roting X 2 3 7AB X 2
79 Lo bagaltic hits . x 2
80! O |Low voleanis complex hils, undidating to roting X 2AB ] 2

[ 81800 Low woltanic comlex hills, slighlly dissected, coarse taxtwed soll, urdiifating to tolfing. X 38
80]__ [Low vokanic complex hifls ' x 2

825001 Low andeslbe hills, sfightly dissected, coarss lextured soll, undulating to rolling X 2 X 2 x 2
52|STO1 Low andesilic hils, slightly o modarataly dissegied, undulating o 1ofing ¥ 2
82| TO|Low andesltic hills, moderalely dissecled, unduiating to roliing : X 2
821 U0 |Low andesit hil's, severely dissecled, undylating to ¢olling, X 2AR X 2 X 2
86| O |Low mela-volcanic hils, undutating 1o rolling X a
135] 8 |High Emastone hils, stightly dissected X 2AB -

15§ High Emerstons hits 2 2AB % A x 2 X 2

.112) ST |High shalefsandsiane hils, skant lo moderalely disseciad x 2

_142] T _|High shalafsandsionae hity, moderately dissected X 3 X 2AB

_132] Y |High shalafsandsione hids, severely dissecied [ 3 X 2 X 3A :

L, 52| " |High shala/sandsions hies X 2 X Fi X 2 X - 2
113] U jHigh conalomeatic ils, severely dissected X 4 :
113 High congiomeratic hills % a X 2AB . X 3
£15] S0 iHigh basalic hils, stiahtty dssecled, coarse textwred soll x 3 X 3
$15; TO {High basallic hills, moderalely dissacted, sisep X 2A8
115] URHigh basaltic bils, severety dissecled, vory stoep X 3A
115, High basatic hils X 2 x 2. X 2
117] TO [ High volcank: complax hilis, moderataly disseclad, sieap soft x A -
1171 LA tHigh volcank complox bils, saverely disseclad, very stesp soft X L] . g -
t17 High voicanis ¢ BX hills - X 3 x 3A X 3
118 High uitrabasic hils . . X 3.
119 High volcanie agglomerats hilis X 4A x 4
120 High digritic hiis ' X 3
174 High volsanic his X 3
126 High meta~tock complex hills ¥ a X <3
140 Infermountais vakeys X 38
153 Mala-rock platesy Ed AA X 4A X 4

11581 5T | Shalsfsandstone mounains, shghtly to moderately digsected X 4 : : :
156| T _[Shale/sandstone mounlatrs, modarately dissaciad. x a8
156/ Shala/sandyione meuntaims X 3 X 3A % 3
161 High meia-vokank mounlains . x 44
183 Basaltic mounlaing X s x| BA X 3 X 3

1Y) Andeshic mountains X 4
185] _ [Uirabaske rounlaing X 3A X 3 x -1 3

| 168] _ 1Diofitic mounuaing - ¥ 4 x 4

[ 167] ¥ | Adgiommratic bills, moderatoly dissacied % 2 X Fl % 2AB
1671 TO | Aggtomeratic hils, modaralsty dissecled, steep x 4A ¥ 4
$67] U |Anglomeratc hilis, severaty Sissecied X 4 x 4 X 4
367 Anglomerakic hills . X 4 -

168 Complex voicanic mountains x 4 x 4R x 4
120] . |Yokank cones, noa-achve X 4 X 4 . L
180 Bult-up sreas/urban siea h x 4 X 4 X 4 x 4
k]| Escarerent 4 4

183 | Major river . X

Sotrce: MCA Study Team
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Fable C

Land Capability by LMU in Agricultural (Orchard)

Ctags fer Orehard

[

Dencription ol LMU
[Ho. [et]

t=

| Davag Province |
Class |

=

Active bdal Nals, devalopsd {fishpond, sathbed)

4BE

LMU

Class

Davso City |

del Sur |

4E

Class | L

Active Udal llals, natural (mangrove/al

4BE

4E

- | Swarnps {Tige type)

4BE

Marshes {Grassy type)

KKHHE

4BE

€

Lakn

Boach ridges and ywales

2AB

AR

Brozd slluvial plalns, nong lo slicht fiooding

28E

28

Broad olitvial plains, moderale fipoding

3BE

2BE

[~

Broad alwial plains, sevara faoding

leo joo o o Joo dem | e LD TR [0

aE

Broad aliwvial plaing (width » S00m)

2B

10 Formerfold tidal fials

2e fac |m b | (e

ZAL

it Rlvar lavess

$2) T flower river uiraces, modorately ercdgd

3E

12 Lower siver temraces

3B

3

13 Uppaer tivat teraces

28

14 inter-hill minl piains

e o fae |

2B

2AB

18] . _]Infiacdiocalized valleys
17

H linfaristream/enciosed vatays, well drained

17[ Intand/etranm/enciosed vadeys

4E

18] A |Colin-atiuvial [ans, shallow zolis

| ATLA NS, STEATOW 205

15 Colly-aliuvial fans

28

» [ I |t

2 o | e

e

19 | Narrow.atuvial plaing (width < 500 m)

27 Low pladmon (plalnfootslops, votcanic hills)

=

48] |Nesldusl terraces, level to gsnty tloplng

... | Besldyal terraces, sioping 9 undulating

Rasidual terraces, undulating (o rol

ZAB

O {Lower foctstope, {volcanic hitls of mounteins), undufating to roliing

2AB

Lowar Tootsiopd, {vokcanke hills of fnountaing}

vt fx< v e

ZAB

Upper tootslope, {volcanic/pyrociashic hitts or mountalns) shaliow sols

Umiootslgga_,_(!ulcaﬂ lashic hifls or {123 alely d

Limestons [ karsi niains, kower jamaces, imdulating to roling

A
AQ | Bpper tootslope, (vokeanicipyroclaste hilts of moyntalns) shallow soks undidsiing 1o roling
olis

e 1 [ [

o |8 [ro 118 les

B3

Limestons / karsl malns krwer lomaces

A

iy [ Joo

Limnerstona £ karst pisins, tpper lemaces, tndulating to roliing

Limestone f karst plains, r torraces

A L I

Limestona hitl {Mgh relief}, ondulating lo rolling

B

e}

ST JLimestons’ karst plains, lower temaces, slightly o moderately dissecied
]

o]

Limeston hi {high reilef)

[a)

ro

Low fimeslons hiks, undulating lo relling

2A8

28

2A8

88
€6} SO | Low limestona hiits, slightly dissected, undulating to rofing
6 Low fimestons hikts, wndulating fo rofing,

2A8

74 Karst plateay with izolalad, wndudating to rolling

68 Shala/sandstone plaleau

R2 [ o

761 O {tow shalafsandstons hills, undufating to iclling

76] TO {Low shalafsandstona hills, moderately dissected, unduiating to roifrg

2ARB

18] UO [Low shate/sandslona hills, severaly dissecled, undulating 1o 108ing

248

76, Low shele/sandstone hilis

28

O |Low coaglomeratic hitls, undulating to rolling

Low basattic hits

I Ine

O {Low wicardc complex hils, undulaling to rolling

258

SDO Lcmm Mx hiis, slighily dissected, coprsa 16X tured sol, undutating 1o ao! g

na i 183

STOLow andesitic hifls, shghlly to rmederately gissacted, unduiating lo tolfing

h R

TO | Low andesitic hiils, moderatety discaciad, undiudatmg o rofling

T
79|
50
30
|80
|..52130 lﬂ andesizic bifs, samﬁz dissected, coarse taxtured scil, undulating to rolling,
| &2
| &2
-+
865

U0 | Low andesitic bils, seversly dissectad, undutating to roling

2hB

O }Low mata-volcanic hilts, undutaling to rolling

Had i3 1N

111] S {High Hmestone hitls, sightty dissecled

ZAB

iy High imestone hills

2AB

5]

117 ST | High shale/sandstone hills, skaht 1o moderalely disseclad

iy

High shala/sandsiona blils, moderately dissecled

High shale/sandsione hiks

T
112} U |High shale/sandsione hiks, severely dissocted
1]

h 163 1o

e

High songlomaratic hills, severely dissected

i

[ |82

113 High conglomeratic hiils

115] S0 1High basaltic hiis, shghtty dissected, coarss texiurad soil

G (47

115| TG High bésaltic biis, moderatety dissectad, sleap

Y

115] UR | High basattic hiis, saverefy dissecled, vary steep

115 High basatiic hitls

Ngéu

1178 TQ | High volcanic compiex hilis, moderately dissecled, sisen soll

LR RN

44

117§ UR [ High voicenic x Mils, spverety disseclad, very sl

117{_Hioh volcanic corngo i

ia]

118 [Hioh uirabagh bais

3
|

._mmuw

44

(320~ THigh doliic hais

124 High volcank: hitls

12_’§I High melz-rock complex hits
140 -

_Eintermobntain vateys

Mpia-rock pialeat

44

156] ST {Shala/sandstons mourmains, sightty to moderalety dissacted

156] T {Shale/sandstonn fourlaifs, moderaisly dissected

156 Shalefsandstone mountalng

1 {0 [

o 18 | e [ e

3A

161 High mela-voleanic mounising

183] - [Basahic mountens

bd

| 164 Andeshic moyntaing

i65 | Litirabasic mountaing

e [s¢ |me pre

-~
3 1 100 o

Dok fnouniaing

¢

na i [2] [

le]

248

L 167] T | Agcglomeratic hils, moderately dissacted
167} TQ | Aggiomeratic hits, moderatety diesaciad, stesp

B

B

ry

.
>

B

ju Bt 3¢ |3

FR{ars
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Table D Land Capabllity by LMU in Agricultural {Pasture)

U | Description of LM

LM
0.

=

affi

Class for Pastura
| Davao Provincy |
LMLE | Clage

Active blst Baly, developed lishgond, saMed)

Davao Gity
[T¥]3]

Class

[ Davy
LUy

9ot Sur [ Davao Crigntal
Clagy | LMU | Class

48E

iE X 4

Aclive tidel fiats, pature! {mangrova/pipal

Swamps (Trao ypol
____|Meishes (Grassy type)
Lak

48

AE X 4

4BE

e {13 Lm

48E

4E % 4

Beach ridges and swalss

Brogd elivvial pfalns, nona 1o sfight Rooding

Broad afluvial plalns, moderate fooding

2B

2B X 2

28E

3BE

2BE

= [

Broad alhiviat plains, sevors hooding

AE

Brogd sltuvdal plains twidth > 500m)

Fi:]

Formerfod tdal Rats

w1 [ I ix {3

26

|8

A 1R

28 1 x

River levess

T _{Lower river temacas, moderately eroded

55 RS Eeamwmmfa-'uw—

3E

Lower river lamaces

38

28E

JE x

Upper tiver lanaces

28

=

i

Inlav-hiil minj paing

ERLNP Y

28

Infisdfocalized valleys

H_|inland/sireamventlosed vallays, woll drained

trland/streamvenclosed vallsys

48

A |Gollu-gliwvial fans, shalipw solls

Coliu-alluviaf fang

28

¢ [ b i

s Jn L [0

24
(5

18] {Narow-abuvial plaine (width < 500 m)

Low pledmon {plalnvioolslops, volcanc his)

3

Reskdual larraces, favel to genty sloping

Residual lesrsces, slookg to yndulating

2B

Residual torraces, undulating 1o rofling

Lower foctstaba, {voleanic hifis or mountains), undulating to rolling

Lowsar foolslope, fvocani; bills or mountatres)

EEEEL S

i}

L) foots! ORC Ak oclastie hilis of rouniakis) shallow soks

Ui footslope, {voleank:rroctastic hits o mocntaing) shaliow solls undwiating to rob
[ volca

oclagtic hifls or mount: ] sols

3¢ 1ot e 1o P

N 8 I i3 bno

Limestone / karst plains, lower lerraces, undulabing to rofing

2AR X

Limesions/ kars! plains, lower terraces, stigh 1y 10 moderately dissacied

Limesiona / ketsl plains lowet teracas

3

Limestona f karst plains ervaces, tduiating to roking

.

Linestona / karst plains, [ lotraces

(k3 [0 fma

Limezsione bl {highs relief), urdutating to rolling

Limerstone i {high relief)

Low Rmeslone hits, undulabing 1o 1ciling

2B

s Ino

Low Fmesione hils, sli disseched, Wndulaling 1o olling

Low hmesione hits, Lndulating 1o raling

¥

Karst plateau with ksolatad, undlating to roling

lﬂ EE[ﬂl 8'8'8'@8%8‘8'&2‘:8‘6&
%lo o”o 30:1:5}:- o

|

Shate/sendslons plalesy

e
i vl il

Low shala/sandslons hills,’ Lati I

Low shale/sandsione hilts, 1aiely dissactad, ting to 1ol

{Low shale'sandsione hitks severgly gissacied, unctsting 10 rolling

ra 1 [

Low shale'sandsione hits

zuFFaF
o Bid
E
E

o > o It e

Low wolcank: compiex hils, unduiating Io roling

2o
g

i H x hits shighily dissected, rse textured sofl, undulating lo rolk

Low yolcaric complax hils _

2

Low sndesitic hifts, sl secled, coathe loxtured solf, unduleting 1o rofing

¢

n o 15

xt

| Low andesitic bills, slightty o moderalely dittected UnHating to rofing
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